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PHYSICAL THEORY. 

We reprint, on another page of this issue, a valuable dis- 
cussion of a recent paper by Dr. J. J. Thomson, by one who 
signs himself “W. S. F.,” but whose identity might easily 
be guessed. This discussion points out clearly the weak points, 
as well as the strong, of a most important contribution to 
physical theory. The sciences of physics and chemistry used 
to be classified, the one as the study of energy; the other, as 
the study of matter. But the physicist is not content in his 
own field: he is looking for a fundamental theory which will 
'pply to chemistry as well as physics. Of late he has been 
laying havoc—in his own opinion, at least—with the atom, 
nd he thinks he now can give physical explanations for chem- 
‘al facts. As our knowledge increases, men find it necessary 
) specialize, following widely differing branches, but their 
ork only draws the various branches of the science—as they 
W are—closer together. After all, there is only one science, 
at of nature, and our classification is merely a convenient 


1y of arranging our hardly acquired knowledge. 


ELECTRICAL OSCILLATIONS. 

The subject of resonance in-an electric circuit is shrouded 
in mystery to the practical, or rather, let us say, non- 
mathematical man. It is hard enough to understand the action 
of a condenser or of an inductive coil in resisting the flow of 
an electric current, even when either is taken alone. Then, 
when one has been fully impressed with the importance of 
these devices in opposing the flow of current, he is told that 
if he places both in a circuit at the same time, and proportions 
them properly, each will neutralize the effect of the other, 
and the value of the current flowing will depend only upon the 
resistance of the circuit. To accept this plain statement when 
it is first made tries one’s faith considerably, and to the greater 
number of students a mathematical proof, while it can not 
be questioned, is not altogether convincing, since to them it 
means little more than a juggling with symbols. Actual ex- 
periments, however, soon persuade one of the truth of the 
mathematical deductions, but his ideas of the physical actions 
going on are apt to be hazy for some time. 

It does not seem very difficult to get a fairly clear idea of 
what is happening in a resonant circuit, if only the problem 
is approached in the proper way. A condenser is a device which 


will store up electrical energy when connected to a battery 


or any source of electric energy: lf the terminals of the 


condenser are then connected together by some conducting 
material, the condenser discharges, a current flowing along 
the path provided, and the energy stored up is dissipated as 
heat or otherwise, due to the resistance of the path. An induc- 


tive coil is merely a winding which may set up a magnetic 


field when a current passes through it. Faraday showed that 


a variation in the magnetic field surrounding a conductor sets 


up an electromotive force in that conductor. If, then, the 


electric current passing through our coil vary, the magnetic 
field which it sets up must vary with it, and this variation of 
the magnetic field, according to Faraday’s law, reacts upon the 
current flowing, and always in such a way as to oppose the 
change in the current. If the current be increasing, the re- 
action—or, as we call it, the inductive electromotive force— 
opposes the increase; if the current be decreasing, it opposes 


the decrease. In other words, it retards the growth and re- 


tards the decay of a varying current. 
Suppose, now, we attempt to discharge our charged con- 


denser through our inductive coil, the resistance of the cir- 
cuit being negligible, as soon as the circuit is completed, a cur- 
rent will begin to flow, increasing in value from zero to a maxi- 
mum. This increasing current sets up a magnetic field, which 
grows with the current, and which reacts against the current. 
The reaction against the current depends upon the rate of 
change of the magnetic field, and not upon its strength; and 


IssuED WEEKLY 


2 ELECTRICAL REVIEW 


the rate of change is a maximum when the current first begins 
to flow, and a minimum when the current reaches its maxi- 
mum value. The result is that the maximum value of the cur- 
rent is reached at the moment the condenser is completely dis- 
charged. But at this moment the field surrounding the coil 
is a maximum. Assuming no energy losses in our circuit, 
all the energy which was first stored up in the condenser is now 
stored up around the coil in the magnetic field. At this mo- 
ment there is in our circuit no force tending to keep the cur- 
rent flowing, and it would at once die out, were it not for the 
fact that any decrease in its value is opposed by a correspond- 
ing change in the magnetic field surrounding the coil. The cur- 
rent will therefore continue to flow in the same direction, and 
will die out gradually; but since the condenser was completely 
discharged at the moment the current reached its maximum 
value, this prolongation charges the condenser in the opposite 
sense, the current continuing to flow until the magnetic field 
surrounding the coil has completely disappeared. The energy 
recently stored in the field around the coil is again trans- 
ferred to the condenser—though the direction of charge is 
reversed—and the conditions are ready for a new discharge. 
This process would keep up indefinitely, were it not for losses, 
which can not be avoided, in the circuit. All of the electrical 
energy which was originally stored up in the condenser is 
finally converted into heat. 

This discharge and recharge of the condenser takes place 
at a definite rate, depending upon the size of the condenser 
and the winding of the coil. Jn other words, the process is 
periodic. 
electromotive force which has a period exactly equal to the 
natural period of the circuit. The condenser is charged and 
In this it is assisted by 
the alternating clectromotive force, which also acts with the 


discharges itself as just described. 


coil in charging the condenser in the opposite direction. The 
intensity of the current which will flow in this case will depend 
only upon the resistance of the circuit, since, as the condenser 
is being charged, its opposition to the flow of current into it 
is balanced by the effect of the coil; and, on the other hand, 
the resistance offered by the coil to an increase in the current 
is offset by-the effect of the discharging condenser. This is the 
condition known as resonance, and when it occurs an enormous 
current may be set pulsating in the circuit, although but little 
power is required to drive the dynamo which furnishes the 
alternating electromotive force. 

In practice, the disadvantages of such a condition are sev- 
eral: This large current causes a large armature reaction in 
the generator, and this affects adversely the regulation. It 
also causes a considerable loss in the conducting wires. But 
the most serious objection is due to the rise of potential which 
takes place at the condenser and at the inductive winding. The 
potential at the terminals of a condenser is equal to the quan- 
tity of electricity with which it is charged, divided by its capac- 
ity, and since in a resonant circuit the quantity may be great 
and the capacity small, the potential may be high—in fact, 
possibly many times that of the generator. The same is true 
for the coil, and these rises of potential, when not provided 


But suppose that we introduce into our circuit an. 
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for, may produce disastrous effects by breaking down the in- 
sulation of the system. Resonance may occur not only when 
the fundamental frequency of the generator is equal to or ap- 
proaches the normal period of the circuit, but it may be caused 
by harmonics in the electromotive-force wave. The occurrence 
of such a condition in practice is probably rare, but the pos- 
sibility should not be overlooked, and in important installa- 
tions the distributing systems should always be analyzed with 
a view to determining what probability there may be of such 
a condition arising. 


PREVENTING DISASTERS. 

When a city is visited by such a lamentable disaster as 
that which befell New York recently, there is great activity 
displayed all over the country in investigating the similar 
hazards, and in taking precautions against any like mishap. 
We have been taught a lesson, yet such is our short-sightednese 
that we seldom grasp the full significance of the warning. 
After the Troquois theatre in Chicago was destroyed, with such 
awful loss of life, everywhere theatres were promptly put in 
a safer condition than ever before, but no one thought of the 
danger of a crowded ill-equipped excursion boat. Now that 
the unexpected has happened in New York, the excursion boats 
are being overhauled, and doubtless they will be comparatively 
safe in the future. If we are wise, however, we will take warn- 
ing from this last disaster, and not be content with making our 
excursion boats safe, but leok around for other possible dan- 
gers and take means to prevent them. Every place where a 
crowd may gather should be investigated, not only to deter- 
mine the risk of fire, but to see what other danger may lurk 
there; and no place of recreation and no system of trans- 
portation, no place or thing to which a crowd, whether large 
or small, may be drawn, should be allowed to go uninspected. 
Not until this is done can we hope to avoid such misfortunes 
as seem to have been our lot, both in unusual number and 
severity, within the past twelve months. 


A LOADED TELEPHONE TRANSMITTER. 

There is to-day a wiser telephone subscriber in the neigh- 
borhood of Getaway, W. Va., if one may credit the story told 
by a local newspaper. Finding some difficulty with his tele- 
phone, this self-appointed repair man undertook to put it in 
order, but not with entire success, for upon taking apart the 


transmitter, the granulated carbon was spilled upon the floor 


and some lost. An examination of what was left convineed 


the would-be expert that the grains were nothing more than 
gunpowder. Consequently, when putting the instrument to- 
gether again, he used gunpowder to replace the lost material. 
After finishing the job to his satisfaction, he attempted to 
call up the exchange, so that he might ascertain how success- 
ful his work had been, not thinking that now his transmit- 
ter was loaded; but, upon ringing the magneto, the gunpowder 
in the transmitter exploded, with some damage to the sub- 
seriber’s face, and disastrous effects upon the telephone. A 
moral and a caution may be drawn from this little incident. 
Do not meddle with your electrical appliances unless you hap- 
pen to know something about each particular device. A dy- 
namo tender is apt to make as poor a repair job of a telephone 
as the farmer referred to above. And do not take too literally 
the words used by the electrical fraternity. A loaded telephone 
line is not loaded with gunpowder. 
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HIGH-TENSION TRANSMISSION MEET- 
ING AT CHICAGO. 


SPECIAL MEETING OF THE INSTITUTE 
FOR THE DISCUSSION OF SEVERAL 
VALUABLE PAPERS. 


A 


A special meeting of the American In- 
stitute of Electrical Engineers was held at 
the assembly rooms of the Western So- 
ciety of Engineers, Monadnock Block, 
Chicago, Ill., June 21 and 22, 1904. 
President B. J. Arnold called the meet- 
ing to order on Tuesday morning. It was 
gratifying, he said, to find so many mem- 
bers present. Announcement was made 
by Secretary Ralph W. Pope concerning 
the papers and the questions and answers 


relative to the, meeting. 

Without any further preliminary, 
President Arnold called for the first paper 
on the programme, entitled “Line Con- 
struction with Steel Supporting Struc- 
tures and Long Spans.” This was read 
by the author, Mr. F. O. Blackwell, of 
New York. In order to utilize time to the 
best advantage, the president called for 
the next paper, “Protection of Cables 
from Arcs Due to Failure of Adjacent 
Cables,” by Mr. W. G. Carlton, of Chicago, 
Ill. After the reading of this paper the 
discussion became general. 

Mr.*Ralph D. Mershon, in speaking of 
a steel tower acting as a lightning ar- 
rester, cited an instance where iron rods 
had been installed attached to the tower 
and bent up around the insulator. His ex- 
perience with line troubles had been that 
he had fewer accidents from insulators 
than any other thing. He spoke of ma- 
licious interference with transmission 
lines, and suggested that this was, in many 
cases, from thoughtlessness, and that 
where the troublesome element was ap- 
proached in the proper way the remedy 
was easily applied. Another point which 
he thought had considerable weight in 
connection with the transmission line 
was the question of the formation of sleet. 
Ile would like to see a good deal of in- 
formation concerning this brought out 
In the discussion. On the question of 
protecting cables, he preferred tile or 
brick protection as against wrapping with 
asbestos. 

Mr. F. O. Blackwell made a statement 
concerning the life of poles, saying that 
in Mexico a wooden pole would last about 
two years. It would cither be eaten by 
the ants or would rot out, while in the 
northern climate it would last probably 
twenty years, Regarding the elastic limit 
of materials used for conductors, he had 
made a number of experiments and found 
that the conductors took a set any way 
they were strained. It made no difference 
how low the pressure was, or how high; 
any pressure gave the conductors a cer- 
tain set,and it was a question of how quick- 
ly the curve was taken. 

Concerning the protection of cables with 
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clay tile, Mr. Wells stated that his com- 
pany put in four lines following different 
routes to the substation. Hach substa- 
tion has an entirely different route from 
the main station, so that in case of a 
manhole caving in or any trouble on the 
line, there is only one-quarter of the gen- 
eral cable to become ineffective. Regard- 
ing trouble by burning out of the high- 
pressure cable, some of this trouble had 
been caused by defective joints, and some 
of it was due to short bends where the 
cable leaves the duct. In order to ob- 
viate this the cable was carricd straight 
from the duct before making a bend over 
to the side of the manhole. ‘I'he use of as- 
bestos wrapping, he said, had worked very 
well. In station work the company en- 
deavored, however, to use clay ducts wher- 
ever possible. He had not found any 
trouble due to the cable heating because 
of the asbestos wrapping. 

In answer to a number of questions, 
Mr. Carlton said that the method of sep- 
arating the conduit lines took into con- 
sideration several factors. One of the 
most important in making a larger con- 
duit was the cost of repaving the street. 
With regard to taking care of the cable 
on the inside of the power-house, this 
was one of the most important places to 
look after, and it was the hardest place 
for which to afford adequate protection. 
A three-conductor cable has to have some 
sort of a bell filled with an insulating 
compound. 

Replying to a question by Mr. Mer- 
shon, with regard to the use of a volt- 
meter, he said that his company has used 
a metal voltmeter with a five-volt scale. 
This has a disadvantage, in that it was 
not possible to tell the direction of the 
current flow. His company had been try- 
ing to get a voltmeter with a zero line in 
the middle, which would give readings 
above and below. He said the voltmeter 
was connected between the lead sheath of 
the cable and a good ground. In the 
stations connection was made with the 
ground plate; in a manhole the meter 
would be connected to a water pipe or 
sometimes to the cast-iron frame of the 
manhole. 

Mr. Charles F. Scott sketched the evo- 
lution of line construction from the early 
telegraph conditions. He said that be- 
fore much progress was made the build- 
ing of a transmission line became a 
mechanical engineering problem, rather 
than an electrical one. He was partic- 
ularly interested in the type of conduc- 
tor and the differences between copper, 
aluminum and iron. He would like to 
see as much data as possible brought out 
in connection with the use of aluminum 
as a conductor. 

With regard to the use of pipe towers, 
Mr. Blackwell stated that in tropical coun- 
tries difficulty had been had with the 
wooden tower. The trouble was less with 
the pipe towers. The wooden pole is a 
hetter insulator than the iron one, but if 
lightning strikes it the wooden pole is 
likely to be shattered. With the iron pole 


the trouble is lessened. 
In reply to a question by Mr. Neal, 


as to the effect of a lightning stroke on a 
steel tower, Mr. Blackwell said that noth- 
ing had happened in his experience, ex- 
cept that the insulators had been dam- 
aged. a 
Mr. Freeman questioned Mr. Black- 
well as to the mechanical breakage of wire, 
due to imperfection. Those in connec- 
tion with aluminum wire were very notice- 
able, and he wished to know whether the 
sway of the wires would have a tendency 
to uniformly break at the point of in- 
sulation. | 

Mr. Blackwell replied that the use of 
cable in place of solid wire would elimi- 
nate breakage to a great extent. The whole 
cable does not break down. The strand 
frays out a little, and this may be noticed 
and repaired readily. 

Mr. M. Hoopes took up the question 
of the comparison of aluminum and cop- 
per. He described a transmission line 
which had four spans of aluminum wire 
a thousand feet long. In connection with 
the calculation for wind strains on a 
line of this description, it was his opinion 
that the only thing that could be done 
would be to estimate a maximum, and 
construct to that limit. . The real safety 
is the ratio between the elongation under 
assumed conditions and the elongation 
the wire will stand. 

Mr. Mershon called attention to the an- 
swers to the questions which had been 
sent out by the committee, and which con- 
stituted its report. He desired the mem- 
bers to familiarize themselves with the 
scope of these questions and answers, and 
enter into the general discussion which 
would follow. The session then adjourned 
tor luncheon. 

The afternoon session was called to 
order promptly at 2.30 P. M. The first 
paper taken up was by Mr. M. H. Gerry, 
Jr., on “The Conditions for Continuous 
Service Over Lines Operated in Parallel.” 
This was followed by the reading of a 
paper on “The Use of Ground Shields 
in Transformers,” by Mr. John S. Peck, 
of Pittsburg. 

Mr. Mershon opened the discussion on 
Mr. Gerry's paper. He said that it did 
not seem to him safe to install a high- 
voltage transmission system in a city with- 
out either ground shields or grounding 
the neutral of the lower-voltage wind- 
ings. . 
Mr. H. C. Wirt, of Schenectady, N. Y., 
said that he did not think anybody was 
seriously considering the use of the ground 
shield. With regard to the grounding of 
the neutral, it seemed to him that it was 
emphasized more than it deserved. In 
connection with the danger of grounding 
the neutral, he thought this was consider- 
able. In investigating some recent trouble, 
he found a grounded neutral at some 
distance from the point of breakdown 
in a gas pipe. When the gas pipe broke 
down a fire was started, which might have 
eaused considerable danger. 

Referring to the question of steel poles 
for transmission lines, President Arnold 
said that the New York Central had in- 
vestigated the question thoroughly. The 
argument in favor of steel poles for long- 
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distance transmission, running across the 
country, where the poles can be spread 
far apart, is good, but in the city the 
poles must be placed closer together, and 
a great number of steel poles can not be 
procured as cheaply as wooden poles. He 
thought that very often the question- was 
made one of the relative cost of wood 
versus steel. It was not a question of 
steel poles being desirable, but whether 
they could be procured reasonably. With 
regard to the comparative stability of 
overhead and underground construction, 
he said that the evidence appeared to show 
that there is less trouble with overhead 
transmission lines in the country than 
with underground cable. 

Mr. Charles F. Scott said that it was 
not a question of cost which should deter- 
mine the use of material for a transmis- 
sion line: it was a question of better serv- 
ice, a different order of construction. In 
any case the first consideration should be 
the general engineering condition, and 
then what would give the most reliable 
service. Additional costs—if there should 
be an additional cost—should be con- 
sidered after. 

Concerning the question of the size of 
the wire to be used in transmission sys- 
tems, Dr. F. A. C. Perrine said that the 
solution of the transmission problem was 
a question of reliability, and not one of 
cost. He thought the average for this 
country was about 1,000 volts per mile, 
and for ten or fifteen miles a good deal of 
current could be transmitted over a com- 
paratively small wire. Until 30,000 or 
40,000 volts was reached there was no 
necessity to limit the size of the wire by 
the voltage. At from 40,000 to 60,000 
volta the wires must be limited to not lesa 
than three-eighths of an inch, or for wires 
smaller than three-eighths of an inch 
the discharge into the air from the wire, 
for a reasonable distance separation, ia 
so great that the transmission must neces- 
sarily be ineffective. There is a reason 
for using aluminum for long lines: the 
size of aluminum wire is advantageous, 
because the surface tension in aluminum 
wire is less, and, in consequence, the 
builder is not limited to an uneconomical 
wire for a small amount of energy. Alu- 
minum wire three-eighths of an inch in 
diameter will dissipate as little energy 
as copper wire. A smaller amount of 
energy can be carried more economically 
with aluminum than with copper. Dr. 
Perrine further said that an important 
consideration was the failure of insula- 
tors. The insulator is perhaps the worst 
member of a transmission system, and 
the fewer there are, the better. This 
would tend to lengthen the spans, and 
the lengthening of spans with wooden- 
pole construction is hardly possible. The 
long span of the iron-tower construction 
materially lessens the number of insula- 
tors, which, again, allows the use of heav- 
ier and larger insulators; and the ateel 
construction allows these to be supported. 
He believed in long-distance lines, and 
thought that in a few years insulators 
would be in use weighing as much as 100 
pounds, and that by cutting out the inter- 
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mediate insulators, with spans of from 
100 to 150 feet, constructors could afford 
to buy the more expensive insulators. 
The question of the value of the tower as 
a lightning arrester is important. The 
value of a grounded barbed or naked wire 
as protection of a long-distance trans- 
mission line against lightning disturb- 
ances he thought was unquestioned. 

Mr. Mershon did not agree with Dr. 
Perrine with regard to the protection 
which a steel tower afforded the line. He 
did not see how the steel tower could be 
the equivalent in protection of a static 
discharge. While the tower might take 
the discharge which happened near it, 
instead of going on the line, it did not 
seem to him that it would be a protection 
from the current that did get into the line 
and tried to go over it. It would more 
likely shatter the insulator. When light- 
ning struck the line it was not simply 
a case of flashing over the insulator, but 
there was a puncture, and the insulators 
go all to pieces. 

Mr. W. E. Jackson agreed with the 
statement that the iron tower would seem 
to be an excellent protection against light- 
ning. He could not agree with Mr. Mer- 
shon that the lightning, in jumping the 
insulators, as a rule broke them. 

Replying to a statement by Mr. Junk- 
ersfeld, that an 11,000-volt service would 
be more reliable with underground con- 
struction, President Arnold said that the 
difference in the relative cost of over- 
head and underground construction was 
very great. He did not feel at liberty to 
say exactly how much, but it was so much 
that it was decided not to use the under- 
ground when the figures were turned in. 
Approximately, it is seven or eight times 
as much for underground construction. 
With regard to reliability, he said that 
his company was going to put two cir- 
cuits on the central pole line, each cir- 
cuit capable of carrying the full load. 
The total amount of copper installed 
ae be sufficient for a maximum full 
oad. 

Dr. Perrine sketched a proposed con- 
struction for a 320-mile line, 60,000 volts, 
25,000 kilowatts. He found that a four- 
teen-inch by fourteen-inch insulator was 
small enough for 60,000 volts. Whether 
any reasonable size of insulator could be 
made for 80,000 volts he did not know. 
Furthermore, he found that with a du- 
plicate three-phase line, if one line was 
out of service for repair, the regulation 
would be so bad with a single line in serv- 
ice that it could not be maintained—that 
is, if one line was perfect, and the other 
shut down, that there would be no use in 
trying to get along with half the copper; 
the regulation would be too bad. Conse- 
quently, a system was proposed, of a 
tower with a house about six feet square, 
with four wires. The house was construc- 
ted of iron. Each compartment was five 
feet square and ten feet long. The idea 
was to put the insulators in an enclosed 
house. ‘There would be four wires all 
told, and three wires would be in service 
at one time, one wire being shut down 
for cleaning the insulator and for repair. 


lar construction. 
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In this way enough metal could be con- 
centrated for the three wires that good 
regulation could be secured. In addition 
to that, the tower was provided every ten 
miles with a switch station, so that the 
service of any one wire could be switched 
on to any of the four within a section 
of ten miles. This system has never been 
built. Two hundred and ninety-six miles 
is the limit, as far as he knew. But with 
regard to the proposed tower house, the 
West Kootenay Power and Light Com- 
pany, in British Columbia, has a simi- 
It has not found any 
great advantage from the _ pent-house. 
This is largely due to the fact that, while 
the pent-house protects the insulators 
against direct rain or snow, the dust can 
come in continually, and the fog which 
they have there at times makes mud out 
of the dust, and this is one of the worst 
conditions that can obtain. The insula- 
tor is best in dry weather and worst after 
a period of dry weather; consequently, 
to keep the insulator clean it has got to 
be cleaned frequently. 

Mr. Wirt did not believe in laboratory 
tests for information regarding lightning. 
He thought that to get proper ideas con- 
cerning this, the information would have 
to be secured right at the lines. 

At this point President Arnold called 
attention to the fact that the discussion 
had practically worked around the sub- 
jected treated of in Mr. Wirt’s paper, and 
he therefore called upon him to read the 
paper, which was entitled “The Protec- 
tion of High-Voltage Transmission Lines 
from Static Discharges.” 

Mr. Peck, in opening the discussion 
on Mr. Wirt’s paper, said that he has 
found, in testing different arresters, that 
very often when an arrester broke down 
at 2,000 volts, the pressure would gradu- 
ally rise, and when a condenser was sud- 
denly discharged through that arrester, 
it might require a pressure of 10,000 or 
15,000 volts. Ifa shunt gap is placed in 
conjunction with the arrester, and the 
discharge made as before, it will be found 
that the shunt gap will have to be in- 
creased to a value very much higher than 
the actual gap in the arrester itself. This 
was true of non-inductive arresters, as 
far as he had been able to determine. 

The discussion of Mr. Wirt’s paper was 
continued for some time, when adjourn- 
ment was made until Wednesday morn- 
ing. 

At ten o’clock Wednesday morning the 
meeting was called to order, and a paper 
by Mr. B. G. Lamme, of Pittsburg, Pa., 
on “Synchronous Motors for the Regu- 
lation of Power-Factor and Line Volt- 
age,” was read. 

The report of the transmission com- 
mittee on data collected was taken up and 
discussed, and this was followed by gen- 
eral discussion on the various topics pre- 
sented at the meeting. 

The electrical interests of Chicago pro- 
vided an elaborate entertainment for the 
visitors, and in point of work covered and 
importance, this meeting is probably one 
of the most valuable that the Institute 
has ever held. 
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BOUT twenty-five years ago a cable 
road was built leading up to the 

= crater of Mount Vesuvius. In 
1887 this road was purchased by the firm 
of Cook & Son, of London, tourist agents, 
who have greatly improved the road and 
have recently built an electric road leading 
from Resina, at the foot of the moun- 
tain, about six miles from the city of 
Naples, up to the beginning of the cable 
road. The length of the electric portion 
of the road is 7.5 kilometres (4.56 miles) 
and it is divided in three sections. The 
first section, which is 1.9 miles in length, 
is an adhesion road, and leads from the 
town up to the power-house and car sheds, 
where it joins the second section, which 


terion OF THE Rack LOCOMOTIVE, Veacvian 
; ELecrric RAILROAD. 

is 1.03 miles Jong and of rack and pinion 
Construction. This section leads to the 


Mount | Vesuvius observatory, whieh is 


1,848 feet above the sea level; from here - 


the third section, which is an adhesion 
road, leads to the lowest station. of the 
cable road, a distance of 1.63 miles, the 
elevation being 794 metres (2,605.3 fect) 
above sea level. From here the cable road 
runs in a straight line up the steep side of 
the lava deposit to a point 3,887 feet above 
the eea level and 328 feet below the old 
crater of the volcano. The grade on the 
cable road varies from thirty-eight per 
cent to sixty-three per cent, with an aver- 


age of fifty-four per cent. This cable por- _ 


tion of the road rises one-third of the 


Vesuvius Electric Railway. 


By Franz Koester. 


difference in elevation between Naples 
and the crater. The electric road is laid 
with T-rails ten centimetres high and 
weighing twenty kilogrammes per metre; 
the ties are of oak. The T-raile are 10.5 
metres long and the rack raila are 3.5 
metres in length ; all rails are set on iron 
plates and are screwed to the ties. Al- 


though in a great many mountain roads’ 


on the Continent iron ties are used, yet 
in this case wooden ties are employed, 
being much easier to renew in case of 
damage from molten lava. The gauge is 
one metre and the rack is placed in the 
centre between the rails. 
of the “Strub” system, patented by the 
celebrated mountain engineer who has 
constructed many of the most important 
roads of this type in the eastern hemi- 
sphere. The ties are spaced on one metre 
centres and all joints in the rails and 
raek are suspended. The rail joints are 
of the Bpown-Boveri system, the top and 
bottom of the fish-plates being made to 
fit snugly against the head and flange of 
the rail, the abutting surfaces are polished 
and a metallic paste inserted between 
them, which serves to prevent rust and 
also acts as an electrical bond. The cars 
are provided with sliding bow trolleys and 
have a capacity of thirty passengers each. 
On the rack portion of the road the care 
are hauled by a specially constructed elec- 
tric locomotive of the rack and pinion 
type, and a headway of thirty-five min- 
utes may be maintained. The descending 
care are arranged to return current to the 
line. The entire electrical equipment was 
furnished by Brown, Boveri & Company. 
The cars are equipped with single trucks 
and weigh 8.4 tons. They are two and 
one-half metres wide and are divided into 
three compartments, cach accommodating 


eight passengers, six additional passengers 


can stand on, the platforms. The grade 
on the adhesion portion of the road being 
eight per cent, the cars are equipped with 
eight heavily constructed brake shoes and 
four sand-boxes, two of which are con- 
trolled from each platform. In addition, 


an electrical short-circuit brake operating 


in connection with an electromagnetic rail 
brake is provided. ‘The controller is fur- 
nished with seven contacts. The handle 
being moved to the first contact, the mo- 
tor circuit is broken and it operates as a 
generator, tending to stop the car and at 
the same time furnishing current, which 
is taken up partly by rheostats and partly 
through the magnet windings of the mag- 


The rack is | 


netic brake. Contacts 2, 3 and 4 act in a 
similar manner to contact 1, more current 
being sent through the magnetic brake as 
the controller is moved over, so that when 
it is on contact 4 the motors are almost 
short-circuited through the magnet. Con- 
tacte 5 and 6 are vacant and contact seven 
serves to furnish current direct from the 
line to the magnetic brake. A differen- 
tial rheostat is provided by means of 
which, when the motors are employed for 
braking, the magnetic brake may be cut 
out entirely and the current absorbed by 
the rheostat. The hand brakes have a brak- 


_ing power of 1,290 kilogrammes, which 
is sufficient to hold a loaded car weighing 


Rack LOCOMOTIVE ON THE VESUVIAN ELEC- 
TRIC RAILROAD. 


10.5 tons at a speed of 11.3 kilometres 
per hour on an eight per cent grade, and 
by applying the motors and electric 
brakes the car can be brought to a stand- 
still in nine metres (29.5 feet), provided 
that it does not slide on the rails. The 
magnetic brake has a braking power of 
4,000 kilogrammes, and with a coefficient 
of friction of 0.2 can stop the car unaided 
in fifty-nine metres (193.5 feet). By 
using the braking power of the motors in 
connection with the magnetic brake the 
car can be stopped inside of fifty-nine 
feet. On the rack railroad the engine 
and car are coupled together, the train 
being controlled from the engine, which 
is equipped with four special independent 
brakes, any one of which is capable of 


6 


stopping the car in a short distance. With 
the Strub rack system it is not necessary 
to provide the engine with safety clutches. 
On the ascending trip the motorman on 
the front, of the car may at any time oper- 
ate the brake on the locomotive, should 
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motor and pinion shafts. In addition, 
there is an automatic device which oper- 
ates when the speed exceeds a predeter- 
mined limit, by throwing on the brakes 
and cutting off the current from the line. 


The motive power employed for the 
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TRAIN ON THE Rack ROAD, SHOWING ALSO THE COLLECTING BABIN. 


the nessity arise fur a sudden stop, and 
he ean also signal the engineer when it is 
desirable. 

The motors are of the usual series rail- 
way type and are enclosed in dust and 
waterproof steel cases. ‘They are strongly 
constructed, and are guaranteed to have 
a heating effect not exceeding sevinty-five 
degrees centigrade above the temperature 
of the atmosphere. The magnetic brake 
consists of eight magnets, each of. which 
is provided with a pole-shoe at its lower 
extremity. The adjacent magnets are of 
different polarity, thus furmshing seven 


separate magnetic cireuits which are com- 


pleted through the rails. When the cur- 
rent is flowing through the magnets the 
shoes are drawn down toward the rail, 
and when the circuit is open they are held 
about one inch above the rail by means of 
springs. The braking apparatus slides in 
vertical guides. 

The rack locomotive weighs 10.4 tons, 
and can pull a load of eleven tons on a 
twenty-five per cent grade at a speed of 
from seven to eight kilometres per hour. 
The locomotives are equipped with two 
eighty-horse-power, shunt-wound motors 
which run at a speed of from 650 to 700 
revolutions per minute, and are both con- 
nected to the pinion by means of gearing. 
The locomotive is equipped with two 
double hand brakes, one of which acts on 
the pinion shaft and also on the emer- 
genev brake, the other brake acts on both 


power piant consists of gas, which is fur- 
nished by two gas generators in the power- 
house. The ultimate capacity of the en- 


gine room is for three units each, con- 


sisting of a 100-horse-power gas engine, 
helt-connected to a direct-current gener- 
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ing to a gas-holder, from which it is piped 
to the engines. The engines are of the 
four-cycle type, the diameter of the cylin- 
der being 520 millimetres and the length 
of stroke 760 millimetres. A storage 
battery consisting of 285 elements, having 
a capacity of 256 ampere-hours, is pro- 
vided and may be uscd in parallel with 
the generators. The generators are shunt- 
wound, and although they normally fur- 
nish current at 550 volts, vet they are so 
designed that without change in speed the 
voltage can be raised to 770 volts and the 
batteries charged while current is being 
furnished to the line. 

The gas generators are placed in a sepa- 
rate room, in which are located two boilers, 
each having about forty-five square fect of 
heating surface, which furnish the steam 
for the gas generators. One of these hoil- 
ers is sufficient for the present output, the 
steam being furnished at a pressure of five 
atmospheres. 

At one side of the engine room is a small 
pump-house, in which are placed a centrif- 
ugal pumj, a piston puiip and an air 
compressor, which are operated by a four 
and one-half horse-power motor. The air 
compressor furnishes the air for starting 
the gas engines and also for cooling them 
and purifying the gas. 

Owing to the fact that there is no well 
supply of water at hand the plant is de- 
pendent for its supply upon rain water. 


TROLLRY CAR ON VESUVIAN ELECTRIC RAILROAD, EIGHT PER CENT GRADE. 


ator, which runs at a speed of 700 revolu- 


tions per minute and furnishes current at. 


Two of these units are in- 
stalled at present and a third is to be 
added in the near future. The gas from 
the generators is Jed outside of the build- 


550 volts. 


This is collected in a reservoir built 32.8 
feet above the plant, where it is allowed to 
settle; from here it is led to an adjoining 
basin of the same capacity, this latter be- 
ing connected to the power plant by means 
of two pipes. One of these pipes leads to a 
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reservoir built under the car barn, which 
is a part of the power-house; this reservoir 
has a capacity of 35,000 cubie feet. The 
other pipe leads to the gas generators and 
furnishes them with the necessary water. 
The centrifugal pump in the pump-house 
draws water from the basin under the car 
lmrn and furnishes the cooling water for 
the gas (ngines, the piston pump at pres- 
ent heing held in reserve. 

The trolley wire is eight millimetres in 
diameter, two wires being used on the rack 
portion of the road and one wire on the 
other portions. Two wires are used on the 
rack part of the road in order to reduce 
the line losses, as it is on this part of the 
system that comes the greatest deman1 for 
current. The standard poles are of wood, 
oyupped with iron brackets, the trolley 
wire being supported by span wires in- 
sulated from the brackets by porcelain in- 
sulators. Where occasion demands it, lat- 
tice poles are used, and in some instances 


the double-pole construction, one on either 
side of the track, is employed. Where 


the line is exposed to danger from lava’ 


a cheap pole is employed. The line is 
divided into two main sections at the 
power plant, the upper section being again 
divided at the observatory in order to cut 
off that portion of the road which is sub- 
jected to the greatest danger from the 
lava. 

The entire line is provided with light- 
ning arresters placed on the poles, located 
one kilometre (3,280 fect) apart, the ar- 
resters being connected to the rails. Pro- 
vision 1s made for taking up the expansion 
in the line for every 1,640 feet in length. 
The voltage drop in both the single and 
double trolley lines reaches a maximum of 
twenty-five per cent. 

The cost of the entire installation. in- 
cluding powcr plant, right of way, rolling 
stock and equipment, was $230,800, mak- 
Ing a cost of about $52,800 per mile. 

The old cable road leading to the crater 
was subject to continual deposits of lava, 
and in time a gully was formed about six 
and a half feet deep, in the centre of which 
was the roadbed. Recently this gully has 
been filled with stone, a solid roadbed ob- 
tained and the track raised about ten feet. 
New rails were provided, the old rails be- 
Ing used as ties. At intervals of sixty- 
five fect these ties are anchored in con- 
crete built on the rock of the roadbed. 
Along the side of the entire cable road has 
heen built a stepped pathway for the track 
Inspectors, _ 7 

Tn addition to these Improvements new 
rolling stock has been added to meet the 
srowing demands of the traffic, and the 
cable power plant has also been renovated. 
These Improvements to the cable road 
were made at a eost of $32,000, or about 
one-third of the cost of the old cable road. 

he trip over the electrical portion of the 
road oceupies forty-eight minutes, the fare 
for the round trip from Naples to the 
crater being $4.20. This high charge is 
due to the heavy maintenance expenses 
which must be met. 
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ELECTRICAL MINING NOTES. 


THE MEETING OF THE INSTITUTE OF MIN- 
ING ENGINEERS. 


BY SYDNEY F. WALKER. 


The recent meeting of the Mining In- 
stitute might fairly be described as 
largely an electrical session. There were 
three papers on electricity before the meet- 
ing and they occupied all that was left 
of the first day after the reading of the 
president’s address. The first was by the 
writer, on the report. of the departmental 
committee of the Home Office on the 
use of electricity in coal mines. This 


.paper took up in condensed form the 


above-named rules, as fault had ‘been 
found because of their great length. In 
preparing abbreviated rules, the writer 
endeavored to put into them what it ap- 
peared was in the minds of the committee, 
as shown by their report, and by the rules 
themselves. The shortened rules follow: 

1. Pressures of 3,000 volts were not to 
be used, nor pressures of 650 volts outside 
the main intake airways, or chambers di- 
rectly supplied from them. 

2. All metals enclosing or protecting 
any portion of the conductive system to be 
connected to earth. 

3. No part of the conductive system to 
be connected to earth. 

These three rules to be subject to exemp- 
tion by H. M. inspector for the district. 

4. All apparatus to be so fixed that no 
overheating could take place, no are could 
persist and no shock be obtained in the 
ordinary course of work. 

5. All cables, machines, ete., to be tested 
periodically for insulation, the tests to be 
recorded in a book provided for the pur- 
pose and leakage not to exceed one ten- 
thousandth of current. 

6. All connections between cables and 
generators, motors, lamps, ete., to be prop- 
erly controlled. | 

Considerable discussion followed. 

The mining men, other than the ìn- 
spectors, were almost to a man against 
the rules. and thev were against placing 
any further power in the hands of the 
inspectors. 

The question of earth caused consider- 
able discussion. The writer had con- 
demned the committees rule in his paper, 
In Which cables carrying currents at more 
than 650 volts pressure are to be enclosed 
in armor, or in iron pipes, and the 
armor or the pipes earthed. In some dis- 
tricts of South Wales, one speaker stated, 
earth could not be obtained without con- 
siderable trouble and expense: while in 
other places it would be impossible to 


depend upon armoring, as it would be 
eaten away so rapidly. 

It was also recommended that there 
should be an clectrical engineer at each 
colliery, who should hold a similar posi- 
tion to that held by the mechanical en- 
gineer that is carried by all collieries; 
that the electrical engineer should be su- 
preme within his own department, subject 
to the colliery manager and H. M. in- 
spector. 

The second paper was by the engineer 
of a Yorkshire colliery, who has had full 
opportunity of texting pretty well every 
kind of electrical apparatus at his col- 
lierv, and was on the question of three- 
phase current versus continuous for min- 
ing work. The author was of the opinion 
that three-phase was best for mining work, 
principally on account of the absence of 
commutators, and the greater genera] sim- 
plicitv. He had succeeded in adapting 
three-phase motors to every kind of ma- 
chine about a colliery, including coal cut- 
ting. His opinion was not allowed to go 
unchallenged. It was pointed out that 
three-phase motors ran with very small 
clearance, and that this had led to trouble- 
some stoppages, from the rotor binding 
on the stator, and it was often difficult to 
discover the cause, as it disappeared, in 
some cases, immediately the current was 
turned off. It was also pointed out that 
the question of the maintenance of a con- 
stant pressure was a troublesome one, un- 
less the generator was well above its work ; 
the starting currents taken by the motors 
lowering the pressure very considerably. 
The question of fuses came up for dis- 
cussion in this paper. The author of 
the paper stated that he had banished 
fuses altogether from the face of the coal 
and its neighborhood, as he found that 
in the case of a motor driving a coal-cut- 
ting machine, which is perhaps the most 
revere case, if the cutter sticks, and the 
motor stops, the attendant has plenty of 
time to get to the switch and cut off the 
current, the induction of the rotor coils 
upon the stator coils having the useful 
effect of choking back the supply current 
for a time at any rate. In the discussion 
it was also pointed out that a three-phase 
induction motor had a great advantage 
over a continuous-current motor in cases 
where the motor was called upon to deal 
with a heavy load, or was brought to rest 
with the continuous current. the armature 
coils received an enormous excess of ecur- 
rent, and their insulation, which forms a 
small part of the total substance, became 
charred, and was quickly displaced when 
the machine started again—if it had not 
But the insulation of the 


heen before. 


8 


stationary coils of the stator might ‘be 
heated very considerably, and might even 
be badly charred, yet the machine would 
go on working for some time, as the 


charred cotton itself is a fine insulator, 


so long as it is not disturbed. 

The third paper came from America, 
and instituted a comparison between the 
compressed air and electric locomotives 
for mining work. Locomotives are not 
used at all underground in England, the 
roads in the collieries, which are now 
working the deep scams, being very steep, 
so that the matter is hardly of much 
importance on this side. 

The question of compressing air by elec- 
tric motors in the mine was raised. This 
has been done in Germany for some time. 
It was stated that the first cost of coal 
cutting on these lines was practically 
twice that with electricity pure and sim- 
ple. There was another paper, on the 
following day, in which electricity was 
concerned. The author described an 
apparatus which he had worked out for 
greater safety in winding, the engine be- 
ing automatically stopped in case of acci- 
dent. The author is a mechanical engi- 
neer, and as long as he kept to mechanical 
methods he was fairly safe, though the 
apparatus had only been tried on a small 
scale, and some of the mining engineers 
present expressed grave doubts about ite 
adaptability if it was applied to the fast 
winding of some of the modern pits. The 
author had worked out a very ingenious ar- 
rangement of electrical control worked by 
the cage itself. 
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Purdue University. 

At the thirteenth annual commence- 
ment of Purdue University, La Fayette, 
Ind., June 8, 1904, degrees were con- 
ferred upon 187 graduates. Advanced de- 
grees were conferred on twelve candidates, 
and the degree of doctor of engineering 
upon Elwood Mead, of the class of 1882, 
now chief of the bureau of irrigation, 
United States department of agriculture. 

Of the graduates in electrical engineer- 
ing, Messrs. F. H. Miller, F. Riebel, Jr., 
Hartley Rowe, F. H. Nealis, H. Berthold, 
R. H. Davidson and L. J. Kirby have 
entered the employ of the Westinghouse 
Electric and Manufacturing Company, 
East Pittsburg, Pa.; J. G. Anthony has 
accepted a position with the Bullock Elec- 
tric Manufacturing Company, Cincinnati, 
Ohio; L. D. Waldron, with the Commer- 
cial Electric Company, St. Louis, Mo. ; R. 
G. Mansfield and M. E. Weidner, with the 
Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass.; George D. Bab- 
cock, with Syracuse University; F. C. 
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Watson, with the Norfolk & Western Rail- 
way Company, Roanoke, Va.; J. M. 
Reynolds, with the Western Electric Com- 
pany, New York city; J. R. Whitehead 
and Frank Loring, with the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y.; J. R. Gregory 
and W. J. Drury and C. E. Layton, with 
the Western Electric Company, Chicago, 
Ill.; Clyde Keirn, with the Chicago Edi- 
son Company; R. M. Harris, with the 
electrical department of Purdue Univer- 
sity; C. C. Bradbury, with the Under- 
writers’ Laboratory, Chicago, Ill.; W. M. 
Hinesley, Dayton Railway Company, Day- 
ton, Ohio; W. C. Martin, with the Arnold 
Electric Power Station Company, Chicago, 
Ill.; H. E. Smiley, with the Chesapeake 
& Potomac Telephone Company, Balti- 
more, Md.; A. P. Wood, with the Fort 
Wayne Electric Works, Fort Wayne, Ind. ; 
C. E. Kailer, with the Indianapolis & 
Northwestern Traction Company, Leban- 
on, Ind.; H. H. Arnold, with the In- 
dianapolis Light and Power Company, In- 
dianapolis, Ind. 

The total enrolment of Purdue Univer- 
sity during the year just closed was 1,440. 
Of this number, 418 were students in 
the electrical department, distributed as 
follows: seniors, 58; juniors, 90; sopho- 
mores, 125; freshmen, 145. 


< 
Rubber Culture in Mexico. 


In a recent report United States Con- 
sul Edward M. Conley, at Mexico City, 
discusses the outlook for rubber culture 
in Mexico. In spite of repeated warn- 
ings, many persons in the United States 
continue to invest their savings in rubber 
companies of which they know nothing. 
While, theoretically, rubber culture is an 
alluring proposition, thus far it has never 
yielded practical results. It was experi- 
mented with for years in other countries 
before its cultivation was undertaken in 
Mexico, and according to a recent report 
of the United States Department of Agri- 
culture, the experiments have always been 
failures. There is no reason to believe 
that its cultivation in Mexico will be any 
more successful. 

The cultivation of rubber is based upon 
the supposition that the supply of wild 
rubber will be exhausted or greatly cur- 
tailed; but this hypothesis is uncertain. 
The regions from which the supply now 
comes are still largely unexplored, and 
the discovery of new areas of rubber-bear- 
ing vegetation, and even of new rubber- 
producing species, is not infrequent, and 
may continue for years. Moreover, the 
progress of science may enable the ex- 
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traction of rubber from juices not now 
utilized, and the discovery of such a proc- 
ess might change the entire aspect of the 
rubber industry. There is also the possi- 
bility that rubber may be manufactured 
synthetically from turpentine. 

It is estimated that there are 1,000 dif- 
ferent species of plants containing rubber, 
but only forty or fifty yield it in com- 
mercial quantities; hence it is very essen- 
tial that any one who attempts the culti- 
vation of rubber should be thoroughly 
familiar with the botany of the rubber- 
producing species. 

The first experiments in rubber culti- 
vation were made with the Para rubber 
tree. In Java Dutch experimenters have 
come to the conclusion that, even if the ex- 
periments were a success, the expense of 
running tropical plantations would make 


rubber cultivation unprofitable. In Mexico | 


the Castilloa elastica is being cultivated 
as a shade tree for coffce plantations. but 
without success. It is believed by those 
who are familiar with the subject that 
the conditions under which this tree will 
thrive and produce rubber are only to be 
found in unsalubrious climates, where 
labor is scarce and uncertain. 

Supposing that the trees may be grown 
successfully, Consul Conley believes that 
the expense of collecting the juice would 
be greater than that of obtaining it from 
the wild trees. In the first place, planta- 
tions must be cleared and the trees planted 
and protected for a number of years. The 
milk ig then harvested by paid labor, and 
the work must be done carefully in order 
that the trees may not be injured. On 
the other hand, the milk from wild trees 
ig collected by natives, who can gather 
the product in their own unvalued time 
from trees which it has cost nothing to 
grow. It is said that as yet no success- 
ful method is known of coagulating the 
milk of the Castilloa elastica, and con- 
siderable expensive experimentation will 
have to be carried out before a method is 
found. Rubber culture is a very com- 
plex problem, and is far from being past 
the expdrimental stage. Indeed, it is 
not far advanced in that stage. 

SS 
Case School of Applied Science. 
The catalogue of the Case School of 


Applied Science, Cleveland, Ohio, de-. 


scribes the courses of instruction offered 
at that institution. These include civil 
engineering, mechanical engineering, min- 
ing engineering, physics, chemistry and 
general science. During the past year 
there were in attendance 453 students. 
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The Canadian Electrical Association. 


Proceedings and Papers at the Fourteenth Annual Convention, Held in Hamilton, Ontario, June 15, 16 and 17, 1904. 


HE fourteenth annual convention of 
the Canadian Electrical Associa- 
tion opened on Wednesday, Juhe 

15, 1904, in the assembly hall of the 
Hotel Royal in the city of Hamilton, 
Ontario, and continued in session until 
Thursday at 6 P. M. Among the visitors 
present were the following: J. J. Wright, 
Toronto; K. B. Thornton, Montreal; A. 
A. Wright, Renfrew; C. H. Mortimer, 
Toronto; A. B. Smith, Toronto; A. A. 
Dion, Ottawa ; Gordon Henderson, Hamil- 
ton; B. F. Reesor, Lindsay; C. K. Green, 
Hamilton; C. B. Hunt, London; J. A. 
Kammerer, Hamilton; John Yule, 
Guelph; Henry D. Payne, Montreal; H. 
D. Fisk, Peterboro; R. J. Smith, Perth; 
T. R, Price, Toronto; J. M. Leamy, To- 
ronto; W. E. Reesor, Lindsay ; A. McLean, 
Montreal; Edward F. Sise, Montreal; W. 
A. Bucke, Toronto; A. E. Wilson, Mont- 
real; W. Williams, Sarnia; J. G. Archi- 
bald, Woodstock; J. W. Crawford, Dur- 
ham; R. G. Black, Toronto; C. H. Ab- 
bott, St. John, N. B.; H. N. Dignum, 
Bowmanville; C. B. Roulet, New York, 
N. Y.; E. Irving, Toronto; J. A. Fletcher, 
Montreal; W. W. Bogart, Toronto; E. B. 
Merrill, Toronto; John Murphy, Ottawa; 
T. H. Bibbey, Boston, Mass.; R. H. 
Fraser, Toronto; K. L. Aitken, Toronto; 


J. M. Wight, Montreal; H. W. McPhie, 


Hamilton; W. H. Reynolds, Montreal ; 
T. J. Mullen, Montreal; K. Hadin, Lon- 
don, England; F. Rose, Toronto; T. D. 
Loneragan, Chateau Frontenac, Quebec; 
Alfred Collyer, Montreal; R. M. Saxby, 
Whitby; C. T. Starr, Halifax; Geo. Black, 
Hamilton; W. V. Warren, Toronto; L. 
Rousseau, Montreal; C. H. Clark, Boston, 
Mass.; A. F. McBean, St. Catharines; 
E. D. McCormack, Toronto; G. C. Rough, 
Montreal; F. C. Whatmough, Stratford ; 
J. Johnston, Ottawa ; R. A. Stinson, 
Montreal; F. Chowen, Stratford; W. H. 
Wiggs, Quebec; Acton Burrows, Toronto; 
W. L. McFarlane, Cornwall; A. T. Dun- 
can, St. Catharines; R. R. Wiley, St. 
Catharines; Louis W., Pratt, Brantford ; 
R. B. Hamilton, St. Catharines; R. B. 
Smith, Boston, Mass.; Paul Sise, Mont- 
real; D. S. Henderson, Hamilton; C. W. 
Henderson, Montreal; Frank T. Dryden, 
Toronto; H. Webster, Norwich; J. W. 
Campbell, Toronto: W. J. Ingram, Kin- 
cardine; W, C, Hawkins, Hamilton; N. S. 
Braden, Hamilton; John Patterson, Ham- 
ilton; John Knox, Hamilton; John Knox, 
Jr, Hamilton; W. H. Dudley, Toronto; 


T. R. Fulton, Montreal; H. M. Bostwick, 
Hamilton; H. P. Douglas, Hamilton; T. 
F. Nerien, Hamilton; Arthur Doddridge, 
Quebec; W. C. Brown, Montreal; L. R. 
Grimshow, St. Catharines; Cecil Doutre, 
Montreal; John W. Watts, Toronto; W. 
H. Fiske, Toronto; W. D. Wilgar, Toron- 
to; T. Hilliard, Ottawa; P. E. Hart, 
Toronto; H. O. Edwards, Toronto; H. 
G. Nicholls, Toronto; Walter Nicholls, 
Toronto; E. B. Walker, Toronto; O. Hig- 
man, Ottawa; Frederic Nichols, Toronto; 
G. W. Hill, Toronto; A. H. Olstrich, 
Waterloo; Chas. L. Farrar, Lakefield; C. 
W. Schiedel, Waterloo; D. H. McDougal, 
Toronto; E. B. Biggar, Toronto; E. J. 
Bengough, Toronto; H. W. Weller, Mont- 
real; A. C. Larkin, Toronto; A. EB. Es- 
ling, Toronto; Simon Plewes, Creemore ; 
J. A. Culverwell, Peterboro; F. B. Utley, 
Galt; Jas. Buchanan, Galt; F. C. Small- 
piece, Toronto; G. U. G. Holman, Levis; 
and J. P. Thomson, Toronto. 

The president, Mr. J. J. Wright, mana- 
ger of the Toronto Electric Light and 
Power Company, occupied the chair and 
called the meeting to order. 

Mayor Morden, of Hamilton, extended 
a welcome on behalf of the city to the 
convention. 

In his annual address the president 
recalled the occasion when the first an- 
nual convention of the Canadian Elec- 
trical Association was held in Hamilton, 
twelve years ago, on June 15, 1892; that 
the interval which has elapsed between 
the holding of the first convention and 
the present time covers practically the 
entire development of long-distance trans- 
mission of electricity ; that these have been 
twelve strenuous years in electrical de- 
velopment, and what was then a very 
weak and puny infant has grown into a 
giant like Briareus with a hundred arms; 
that the results of this progress are to 
be seen upon every hand, on the railroad, 
in the workshop, in the storehouse and in 
the dwelling; he referred to the endorse- 
ment of the application made to the minis- 
ter of inland revenue for the better utiliza- 
tion of the resources of the inspection 
bureau of the government; he suggested 
that the committee appointed to confer 
with the underwriters could do good work 
if it were to succeed in inducing the in- 
surance companies to investigate thorough- 
ly the cause of the many fires that are 
continually taking place. He said that 
insurance companies do not pay sufficient 


attention to what may be called the moral 
risk in their business, and by their readi- 
ness to accept the wire theory, are simply 
encouraging the unscrupulous to take ad- 
vantage of them; that the chief of the 
fire department of Toronto has said that 
sixty per cent of the fires that take place 
are of incendiary origin. The president 
was of the opinion that, if anything, this 
estimate is too low, and if the cause is, 
in many cases, not absolutely direct arson, 
it is criminal carelessness, not many re- 
moves from it; that the blind acceptance 
of the wire theory without investigation 
is simply an encouragement to tthe care- 
less or fraudulent insurer. 

The report of the secretary-treasurer, 
Mr. C. H. Mortimer, was read, showing 
the membership had increased to 375, 
as compared with a membership of 344 a 
year ago, an increase during the year of 
thirty-one. The receipts for the year were 
$1,562, and there was a balance on hand 
of $842.65. 

Mr. J. A. Culverwe]l read a telegram 
from the mayor of Peterboro inviting the 
association to hold its next convention 
at Peterboro in 1905. l 

On motion the report of the secretary- 
treasurer was received and referred to 
the auditors. 

Under the heading of “reports of com- 
mittees,” the “special committee on legis- 
lation for the province of Ontario” pre- 
sented a report showing receipts from 
all sources of $150.06 and a deficit of 
$131.97. 

A paper on “Alternating-Current vs. 
Direct-Current Are Systems” was read by 
Mr. W. L. McFarlane, in which the writer 
fixed the cost of power at $15 for twenty- 
four hours? service, but, on this being 
questioned, he said that the price fixed by 
his paper was an arbitrary figure and 
might just as well have been $5 or $100 
as $15. 

In a paper by Mr. E. B. Walker on “The 
Origin and Development of Storage Bat- 
teries,”’ the writer said that in 1801 
Gauthert pointed out that if two metals 
(platinum and silver) were immersed in 
an electrolyte and a current passed 
through them, a secondary current could 
be obtained in the opposite direction hy 
joining the two metals by a conductor; 
that in 1842 Grove observed that if two 
gases of strong chemical affinity were 
connected by pieces of metal through an 
electrolyte, a current would pass until 
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the two gases were exhausted; that on 
sending a current through the platinum 
and acid from a primary battery, the gascs 
were formed again by electrolysis, thus 
storing a small supply of electricity, rep- 
resented by the volumes of the gases; that 
in 1859 Gaston Plante discovered that 
if a current were passed through two 
plates of lead immersed in dilute sulphuric 
acid, a small current could be obtained 
for a short time, in the opposite direction 
to the charge, by joining the two plates 
with a conductor. This was due to the 
formation of lead peroxide on one of the 
plates, causing a difference of potential. 
G. Plante also observed that by a series 
of charges and discharges the quantity 
of lead peroxide on one plate was greatly 
increased, while a spongy surface of pure 
lead was formed on the other, and as this 
increased the capacity of his battery, he 
was able to construct a cell that was of 
some practical value; that in 1879 R. L. 
-Metzger partially overcame this by me- 
chanically applying to a lead plate active 
material in the form of a paste of lead 
oxide; and that this important infprove- 
ment was not generally known until 
Camille Faure obtained patents on a simi- 
lar process, which is now known as the 
laure system; that Faure’s first experi- 
ment was to cover an ordinary Plante 
plate with lead oxide, but he subsequently 
improved this by using an antimonious 
lead grid, with a paste of red lead, and 
sulphuric acid for the positive and 
litharge and sulphuric acid for the nega- 
tive; that we have two methods of making 
a storage battery, both of which have strik- 
ing advantages, and both, unfortunately, 
striking disadvantages. The advantages 
and disadvantages in the Faure system 
being almost diametrically opposed to 
those of the Plante; that the term anti- 
monious lead grid is used by the writer 
in a general way to represent those allovs 
of lead, antimony, arsenic and tin which 
have been made with a view to obtaining 
increased strength and immunity from 
the electrolytic effects of the current on 
charge and discharge, some of which are 
quite successful, but the manufacturers’ 
keep the exact composition seeret ; that, on 
the other hand, the conductivity is lower 
than in the Plante, as it is difficult to 
obtain good contact between the active 
material and the grid: that the expansion 
and contraction on charge and discharge 
is apt to loosen the active materia] and 
render it lable to fall that 
heavy discharges are likely to force olf 
the active material by forming gases in- 
side of it: that in order to increase the 
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capacity per pound, many methods of in- 
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ereasing the active surface of the lead 
plate have been devised, some of which 
are: | 

1. Lead plates are scored all over with 
a sharp tool which raises fine leaves on 
the surface and increases the area, in some 
cases, to seventeen times the superficial 
area. 

2. Grooves are cut in a thick plate gen- 
erally by sawing. 

3. Plates are built up of alternate 
laming of flat and corrugated lead, which 
are burned together at the ends. That 
plates of the latter tvpe expand and con- 
tract laterally across the surface and con- 
sequently are sure to buckle sooner or 
later, as it is manifestly impossible to 
keep this expansion and contraction the 
same for both sides of the plate. The 
writer gave the following list of diseases 
and their remedies: . 

1. Shedding of active material and loss 
of capacity. 

2. Corrosion of plates. 

3. Buckling. 

Sulphatation, 

5. Formation of lead growths from 
negative to positive. 

1. Shedding of active material and con- 
sequent loss of capacity is caused by too 
rapid discharges, forming gases which 
force out the active material. Toss of 
capacity is further caused by the forma- 
tion of excessive lead sulphate, which often 
clogs the pores of the lead sponge and 
forme a layer between the grid and the 
active material. The shedding of active 
material is also due to the following 
causes: imperfect application of paste; 
overcrowding of active material in the 
formation of Plante plates; discharging at 
too high rates. 

%. Corrosion of plates is caused chiefly 
by the presence of Jead dissolving chemic- 
als in the electrolyte; on this account it 
is advisable, in replacing loss by evapora- 
tion, to use distilled water, unless very 
pure water is otherwise obtainable. 

3. Buckling is due to heavy rates of dis- 
charge, which cause unequal expansion. 
It can also occur at low rates, if the 
active material is unequally applied. 

4. Sulphatation: an excess of lead sul- 
phate is formed when a battery is over- 
discharged. It can be removed by over- 
charging at a low rate, but, if allowed 
to remain long after formation, it hard- 
ens, and on account of its low conduc- 
tivity can not be reduced by its recharging. 

5. The formation of lead trees, which 
we have already mentioned, has been over- 
come by the use of the box negative and 
wood separators previously referred to. 

There are many more uses of the stor- 
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ave battery than would occur to the lay- 
man. The simplest and most apparent 
application is “straight” storage work, 
as used in connection with automobiles. 
The efficiency of this method is not very 
high, about seventy-five per cent being a 
fair average. However, by intelligent 
handling much higher efficiency may be 
obtained, eighty-five per cent being about 
the maximum. | 

The next example of “straight” storage 
work is the use of batteries for supplying 
lights at night, after the generators are 
shut down. This necessitates some meth- 
ed of controlling the voltage of the bat- 
tery, which will drop from 2.1 volts per 
cel] at the beginning of discharge to 1.75 
at the end, with an average of 1.92 to 
1.95. The three standard methods of 
regulating this discharge voltage are (1) 
resistance, (2) end cells, (3) counter-elec- 
tromotive-force cells. The resistance meth- 
od is the simplest, but it is very unsatiz 
factory except when lights are burned con- 
tinually, as every time a light is turned 
on or off the rheostat handle must be ad- 
justed. Another feature of storage hat- 
teries for work of this kind is the neces- 
sity of higher charging voltage than the 
hus pressure. Storage batteries are now 
very generally used in regulating the rapid 
fluctuations in railway and other power 
circuits. Here the battery charges and 
discharges with fluctuations in the station 
load and consequently does not have time 
to reach the higher portion of the charg- 
ing voltage curve nor the lower portion 
of the discharge curve, thus raising the 
efficiency of the battery as high as ninety- 
two to ninety-five per cent. For work of 
this nature the battery will require a line 
voltage which fluctuates more than the 
battery voltage. or some means of regulat- 
ing the latter so that the batterv mav take 
its share of the load automatically. A 
highly fluctuating voltage is not usually 
permissible except out on a long railway 
feeder where it can not be helped. A bat- 
tery installed at such a point will reduce 
the fluctuations in voltage, and by supply- 
ing a source of power at the point of ap- 
plication will lessen the copper drop, as 
loads between it and the power-house will 
he fed both wavs. 

The “Question Box.” edited by Mr. A. 
A. Dion, of Ottawa, ereated a great deal 
of interest, and brought to that gentle- 
man a well-merited vote of thanks from 
the association for the time and trouble 
devoted by him to preparing the questions 
and answers in the published volume of 
the “Question Box.” 


Ou Thursday afternoon the election of 
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officers took place, which resulted as fol- 


lows: 


Mr. K. B. Thornton, Montreal, presi- 


dent. 
Mr. A. A. Wright, M. P., Renfrew, 


first vice-president. 
Mr. George Black, Hamilton, second 


vice-president. 


Mr. C. H. Mortimer, Toronto, secre- . 


tary-treasurer. 

Executive committee—A. B. Smith, 
Gonlon Henderson, J. A. Kammerer, John 
Murphy, J. J. Wright, A. A. Dion, B. F. 
Reesor, C. B. Hunt, Fred Thompson. 

A paper on “Aluminum Wire ‘as a 
Conductor” was presented and read by 
Mr. Roderick J. Parke, E. E., of Toronto. 
Mr. Parke produced, as explanatory to his 
paper, samples of aluminum and copper 
wire, showing the methods of joining the 
ends of the wire. 

Mr. Frank C. Smallpiece gave a most 
interesting talk, illustrated with lantern 
slides, on the Curtis steam turbine. 


Mr. K. L. Aitken also gave an inter- 


esting and instructive talk on “The 
Niagara Power Development,” showing by 
lantern slides its progress since the in- 
ception of the work. 

Mr. P, M. Lincoln read a valuable paper 
on “Heavy Electric Traction by Alternat- 
ing Currents,” implying that in the future 
‘team traction would be displaced by elec- 
trie traction almost entirely as soon as 
the exponents of the steam traction roads 


could be convinced of the advantages of 


electricity over steam from the standpoint 
af cost of performance of the work re- 
quired to be done. _ 

The standard system of the accounting 
for electric companies, as recommended 
bv the National Electric Light Asocia- 
tion, was approved, so far as practicable, 


hut in the opinion of many members was - 


too complicated for small plants; a uni- 
formity of accounting being deemed to be 
Most necessary by the various speakers 
on the subject, 

After passing the customary votes of 
thanks, three hearty cheers were given 
for the retiring president, Mr. J. J. 
Wright. 


The convention adjourned to mect in 


1905 in the city of Montreal. 


The Electric Furnace. 

An authorized translation of “The 
Electric Furnace,” by Henri Moissan, is 
being made by Dr. Victor Lenher, of the 
University of Wisconsin. The book will 
contain about 305 octavo pages, bound in 
cloth, and will he published by the Chemic- 
al Publishing Company, Easton, Pa. 
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“Modern Electricity.” James Henry and 
Karel J. Hora. Chicago. Laird & Lee. Cloth. 
355 pages. 5 by 61, inches. 150 illustra- 
tions. Supplied by the Enectrican REVIEW 
at $1, cloth binding; $1.50, leather binding. 


This book is put forward as a manual 
of the theories, principles and applications 
of electrical science. Electrical princi- 
ples and phenomena are discussed in a 
brief and elementary way, frequent exam- 
ples being introduced to make the explana- 
tion clearer. The book makes an ambitious 
attempt to cover the entire subject and 
to ‘bring the science up to date. It con- 
tains a good deal of information for those 
who have:no need to go into the subject 
fully. 


“Uses of Electricity on Shipboard.” J. W. 
Kellogg. New York. Marine Engineering. 
Cloth. 78 pages. 53, by 8% inches. Illus- 
a Supplied by the ELECTRICAL Review 
at $1.. 


This little book is not intended as an 
exhaustive treatment of the use of elec- 
tricity on shipboard, but gives a concise 
and simple discussion of the subject. The 
early installations are first described, the 
type of machinery used in them being 
contrasted with the modern marine equip- 
ment. Chapter ii is a general considera- 
tion of a modern marine plant, chapters 
iii and iv taking up the questions of 
wiring, insulation, electric lighting and 
fixtures. The question of electrically 
driven auxiliaries is considered in chapter 
v, and in chapter vi a practical applica- 
tion of these principles is made by con- 
sidering the case of a small steamer. An 
appendix by Mr. D. A. Richardson takes 
up the subject of small lighting plants 


for launches; storage batteries, small belt- 


driven generators and small direct-con- 
nected systems being discussed. 


“Mechanical Drawing Simply Explained.” 


_F. E. Powell. The Model Engineer Series, 
No. 21. London. Percival Marshall & Com- 
pany. Paper. 78 pages. 5 by 7% inches. 


Numerous illustrations. Supplied by the 
ELECTRICAL Review at 25 cents. 


This little book gives a good deal of 
valuable information to the beginner in 
draughting. Of course, in a volume of its 
size, there is very little opportunity for 
the introduction of plates which will show 
very much. There is a good chapter on 
the use and care of drawing instruments, 
and, if the information is followed, it 
will ‘be of assistance to the learner. In 
the chapter on inking in and finishing 
drawings, considerable good space is given 
up to a description of methods of pre- 
paring drawing ink. This should be un- 
necessary at the present day, because there 
are on the market a number of very re- 
liable India inks which certainly are 
an improvement over anything which the 
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amateur can mix for himself. The in- 
struction follows the usual text-book prac- 
tice, and the work does not differ from 
what all mechanical engineers are used to. 


Index to the Street Railway 
Journal.” New York. McGraw Publishing 
Company. Cloth. 162 pages. 7% by 104% 
inches. Supplied by the ELECTRICAL REVIEW 


at $5. 
This index covers the articles in the 
American edition of the Street Railway 
Journal. From 1898 to 1902, inclusive, 
the foreign subscribers to the Journal 
were supplied with an edition which dif- 
fered somewhat from the American edi- 
tion. From 1900 to 1902, inclusive, while 
the American edition was being published 
as a weekly, and the international edi- 
tion was being published as a monthly, 
these differences were so great that the 
index would be useless if applied to the 
international edition. Since January 1, 
1903, the reading pages of the two editions 
have been uniform in every particular. 
No attempt has been made to preserve the 
original captions of the articles. Except 
in the author’s index, the index is one of 
subjects, not of titles; and in a long arti- 
cle, where different topics have been treat- 
ed at length, separate entries of these 
topics have been made as far as possible. 


“Traité Elémentaire des Enroulements des 
Dynamos a Courant Continu.” F. Loppé. 
Paris. Gauthier-Villars, Imprimeur-Librairie. 
Paper. 80 pages. 41. by 71⁄4 inches. Figures 
and 12 plates. Supplied by the ELECTRICAL 
Review at $1. 

The author of this book, who is profes- 
sor of industrial electricity in the mu- 
nicipal trade school of Diderot, Paris, in 
discussing dynamo winding before his 
Classes has found it necessary to treat the 
subject in a manner as simple and prac- 
tical ,as possible, without resorting to 
theoretical dissertations or mathematical 
analyses. It has been his endeavor, at 
the same time, to add interest to a subject 
naturally somewhat dry. He commences 
hy considering the most simple cases first, 
deducing from these the most complex, 
The work is not put forward as contain- 
ing any new matter, but the method of 
treatment seems to justify the publication. 
It considers only closed-cireuit ring and 
drum-wound armatures. The first chap- 
ter is upon bipolar dynamos, and in it 
the fundamental principles are given. The 
second chapter is upon multipolar ma- 
chines. 


“Patents Simply Explained.” The Model 
Engineer Series, No. 20. London. Percival 
Marshall & Company. Paper. 84 pages. 4 
by 714 inches. Plans and sketches. Sup- 
plied by the Evrctrica, Review at 25 cents. 


This book is intended as a guide to 
inventors and others interested in taking 
out patents for inventions. The author 
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has assumed that the reader has no idea 
as to what to do or how to find the neces- 


sary information to enable him to protect 


an invention. The book deals entirely, 


however, with questions concerning ap- 


plications for patents in the United King- 
dom. The work takes up in detail the 
protection of an invention, the necessary 
forms which must be complied with, and 
_ the fees paid. Chapter ii deals with 
specifications and drawings. Chapter iii 
gives general information on patents, and 
chapter iv describes the Patent Office and 
its methods. Chapter v takes up the work- 
ing of a patent. Chapter vi takes up 
foreign patents and their relation to the 
Patent Office of the United Kingdom. 
Chapter vii takes up the subjects of what 
can be patented and who can be a pat- 
entee. Chapter viii describes patents 
agents and their work, and chapter ix 
the registration of designs and trade- 
marks. 


“Blectric Lighting for Amateurs.” The 
Model Engineer Series No. 22. Edited by 
Percival Marshall. London. Percival Mar- 
shall & Company. Paper 80 pages. 5 by 7 
inches. Illustrated. Supplied by the BELEC- 
TRICAL REVIEW at 25 cents. 


This little book is intended to be a 
practical guide to the installation of the 
electric light on a small scale. 
tains a good many useful hints for the 
amateur, but it deals also with phases of 
the work which few amateurs will care to 
undertake. For instance, chapter i shows 
how. small incandescent lamps may be 
made, giving detailed directions. Chap- 
ter ii ig of more practical value, taking 
up the problem of fitting up small electric 
lamps. In the remaining chapters of the 
book, intermittent electric lighting, the 
construction of an electric night light and 
a portable electric lamp are considered. 
Chapter vi and chapter vii will be of 
value, as they describe the making and 
care of a small storage battery. The last 
chapter of the book is upon an amateur 
dynamo electric lighting plant. Even those 
parts of the book which the average ama- 
teur is not likely to follow are of value, 
as they will give him a clearer idea of the 
methods of making lamps and batteries 
than he is apt to obtain from the usual 
text-books. 

‘‘A Text-Book on Static Electricity.” Ho- 
bart Mason. New York. McGraw Publishing 
Company. Cloth. 155 pages. 6 by 8, inches. 


Illustrated. Supplied by the ELECTRICAL 
REVIEW at $2. 


The author of this book, who was until 
recently assistant in electrical engineering 
at the Polytechnic Institute of Brooklyn, 
has endeavored to bring together here all 
available information regarding static 


electricity. ‘This is a branch of the science. 


It con- 
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which until recently has been sadly neg- 
lected, and of which most engineers and 
students possess but a limited knowledge. 
The general phenomena of the subject are 


first described, and this is followed by the 


deductions of fundamental electrostatic 
lows. In chapter iii the subject of capac- 
ity is treated, this being followed by meth- 
ods of measuring capacity in chapter iv. 
Ix: chapter v measuring instruments, both 
scientific and commercial, are described 
and explained. The last chapter is de- 
voted to static generators, particularly 
high-potential generators, and gives some 
interesting information regarding the effi- 
ciency of such machines. There is an 
appendix upon units, and their dimen- 
sions and ratios. The book should prove 
to be exceedingly valuable, since it brings 
together, in convenient and attractive 
form, a great deal of valuable informa- 
tion which has heretofore been widely 
scattered. 


“Spangenberg’s Steam and Electrical En- 
gineering, in Questions and Answers.” E. 
Spangenberg, Albert Uhl and E. W. Pratt. 
St. Louis. George A. Zeller. Cloth. 672 
pages. 6 by 9 inches. 648 engravings. Sup- 
plied by the ELECTRICAL Review at $3.50. 


The first 360 pages of this book are 
upon the subject of steam and steam en- 
gineering. This part of the work is treat- 
ed catechetically. The electrical informa- 
tion is contained in 208 pages, the re- 
mainder of the book being devoted to com- 
pressed air, gas and gasoline engines, me- 
chanical refrigeration, and a chapter on 
hints for making repairs. The part treat- 


ing of the science and practice of elec-. 


tricity starts from the bottom by defining 
the electrical units and by stating the 
fundamental laws. This method of treat- 
ment will probably repel some readers, as 
they will soon find themselves beyond their 
depth. The statement of a law is hardly 
sufficient for a beginner. Reasons should 
always be given. The method of dealing 
with the subject is well illustrated by the 
following quotation: “The unit of elec- 
tric energy is called the Watt, and is 
usually represented or abbreviated P. One 
thousand watts are called a kilowatt, or 
K. W. To find the watts in any circuit, 
multiply the voltage by the current, thus: 
Volts X amperes = watts.” This is the 
entire explanation of one of the funda- 
mental electrical laws, although a simple 
example illustrating the law is given. The 
quotation also shows that occasionally the 
author is careless in his use of terms, an 
unfortunate fault for the author of a 
text-book. The watt is not the unit of 
electrical energy. The work passes over 
the fundamental principles quickly, deal- 
ing with electrical science in twenty pages, 
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and magnetism in four. We are then 
plunged into the theory of the dynamo, 
and are carried quickly through dynamo 
construction, different types of machines, 
motors and measuring apparatus. Elec- 
tric lighting receives a comparatively full 
treatment in thirty pages. Alternating 
currents are then taken up, the principles 
being explained by the aid of elementary 
mathematics. This is followed by dis- 
tributing systems. The method of treat- 
ment is one which calls for a good 
memory, rather than a logical mind. 


The Turbo-Electric System in Min- 
ing Work. 

The Newhouse Mines and Smelter 
Company, Samuel Newhouse, president, 
has adopted Westinghouse steam turbines 
and electrical apparatus for furnishing 
power in its mining operations in Utah, 
and for local lighting. Mining operators 
have but lately awakened to the advan- 
tages of the turbo-electric system in 6e- 
curing economy in mine operations, and 
the Newhouse plant thus will be of great 
interest in this particular field. A not- 
able precedent has already been estab- 
lished by the adoption of turbines of the 
same make by the DeBeers Mining Com- 
pany, Limited, South Africa, where two 
1,000-kilowatt Westinghouse-Parsons tur- 
hines are already in operation and a third 
is under construction. 

The Newhouse Mines and Smelter Com- 
pany’s new power station is situated twelve 
miles from Frisco, Utah, at the terminus 


. of the Oregon Short Line Railroad, which 


is now under construction. Electric power 
will be used both for operating the mining 
machinery and also to furnish light for 
the town of Newhouse. Power will be 
generated at 440 volts and transmitted at 
2,300 volts a distance of 9,000 feet from 
the power plant to the mines where it will 
be stepped down to 400 volts for the 
motors in the concentrating mill and 
crushing department situated at the 
mouth of the tunnel. Power will also 
be used to drive a motor-generator set for 
the operation of mining type locomotives 
in the main tunnel. The entire electric 
system is three-phase with a frequency of 
7,200 alternations per minute. 

‘The generating plant consists of two 
100-kilowatt Westinghouse-Parsons tur- 
bines with three-phase gencrators of like 
capacity. The turbines will operate under 
150 pounds pressure, twenty-seven inches 
to twenty-seven and one-half inches 
vacuum, and approximately eighty degrees 
Fahrenheit superheat at the turbines. An 
individual surface condenser will be pro- 
vided for each turbine. The boiler plant 
will consist of three 280-horse-power Bab- 
cock & Wilcox boilers operating at a steam 
pressure of 155 pounds, with superheat at 
the boilers of 100 degrees Fahrenheit. 

The plant is being erected and 
cquipped under the charge of Robert F. 
Moser, M.E. 
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The Case of Mr. Edison and the 
Patent Office Examiners. 

A matter which has attracted a great 
deal of interest in the scientific world 
is the series of charges which Mr. Thomas 
A. Edison preferred some time ago against 
several patent-office examiners. This mat- 
ter concerned an alleged deviation from 
proper practice in the case of Mr. Edison’s 
patents on his new storage battery and the 
patents of the Swedish scientist, Jungner. 
Mr. Edison, in his complaint, charges 
Principal Examiner T. A. Witherspoon 
and Assistant Examiner A. M. Lewers, 
of the patent office, as follows: 


“With incompetence, neglect of duty 
and maladministration of office in connec- 
tion with the grant of United States 
patent to Ernest W. Jungner for revers- 
ible galvanic battery No. 738,110, dated 
September 1, 1903; wherefore your peti- 
tioner and the public generally has and 
have suffered great and irreparable injury, 
and to the reproach and scandal of the 
patent office.” 

The specific charges are three in num- 
ber: 

“First—The examiners in question al- 
lowed the Jungner patent to issue when 
they knew or should have known that 
such issue was fraudulent. 

“Second—The examiners allowed the 
said patent to issue containing claims 
which they knew were unpatentable, and 
Which, in fact, they had declared to be 
unpatentable, and which Jungner himself 
had admitted .were unpatentable. 

“Third—The examiners granted the 
said patent for an inoperative invention, 
which fact had been previously brought 
directly to their attention and acknowl- 
edged by them.” 

At the direction of the commissioner of 
patents Mr. Edison was given a full and 
complete hearing, which took place on 
April 4, 1904, to suit the convenience of 
his counsel, Mr. A. D. Worthington, Mr. 
Melville Church and Mr. Frank L. Dyer. 
Tn connection with this matter Mr. Frank 
L. Dyer, of Mr. Edison’s counsel, made a 
statement from which the following has 
been quoted: 


_“Juangner apparently bases his case en- 
tirely on an application for a patent filed 
in March, 1899, but that application was 
entirely foreign to anything suggested by 
Mr. Edison, as it described entirely dif- 
ferent active materials, not only specific- 
ally, but in their general character, and 
an entirely different mechanical construc- 
tion. * * * Tt appears that after the Edi- 
son patents issued in 1901, Jungner 
sought by amendment to include in his 
original application of March, 1899, some 
of the chemical and mechanical features 
of the Edison battery, in order to lay the 
basis for a claim covering the Edison bat- 
tery; but the patent-office examiners in 
charge of these inventions detected the 
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obvious character of such a subterfuge, 
and refused to permit the amendments 
to be made, on the ground that they em- 
bodied what is technically called new mat- 
ter.’ 

Mr. Dyer then states that Jungner “in 
June, 1902, filed an application for a 
patent that was represented as being a 
division of his original application of 
1899. * * * Notwithstanding this fact, 
however, Jungner, in his alleged divisional 
application, introduced the same features 
of new matter that he had been prevented 
from introducing by way of amendment 
of his original case, and a patent was 
therefore granted to him on September 
1, 1903, disclosing chemical and construc- 
tional features that had been invented by 
Mr. Edison and disclosed in Mr. Edison’s 


patents in 1901.” 

In his statement Mr. Dyer relates the 
law establishing the validity or lack of 
validity of a patent granted in this way, 
and considers the further reasons lead- 
ing up to the preferment of charges as 


follows: 

“Charges were therefore filed against 
the examiners, in order that they might 
either be dismissed or transferred to some 
other examining division. These charges 
were referred by the Secretary of the In- 
terior to the Commissioner of Patents, 
and the latter gentleman reported that he 
had looked into them and believed that 
they were without merit, and therefore 
recommended that no opportunity what- 
ever be given to present them by way of 
argument. At this stage of the proceed- 
ings I saw President Roosevelt, who 
promptly decided that any respectful re- 
quest which Mr. Edison might make was 
at least entitled to an orderly investi- 
gation, with the opportunity of a hear- 
ing; and it was therefore suggested to the 
Commissioner that this be done. Since 
the Commissioner had already informally 
passed upon the case, the matter was re- 
ferred by him to his assistant, Mr. Moore, 


before whom, on April 4 last, a very full 


argument was made. 
“I have before me the report of the 


assistant commissioner, of May 24, 1904, 
to the Secretary of the Interior, in which 
the charges are very patiently, exhaustive- 
ly and fairly investigated, and in which 
our position is sustained in every 1m- 
portant respect. Among other things the 
assistant commissioner says: 

“Tt follows therefore that the dis- 
closure in the Jungner patent is a different 
invention from that originally disclosed 
by him in his parent application, and 
thercfore there is no basis in the original 
disclosure for the disclosure of his patent. 
t * * © s © x + ë x & 

“<T find therefore, that the examiners 
erred in allowing the Jungner patent as a 
division of the earlier application, as the 
patent is not in fact a division, for the 
reason that it not only contains new de- 
scriptive matter relating to its mechanical 
structure, but the invention disclosed is 
so changed as to be in fact another inven- 
tion from those originally disclosed in 


13 


the early application and that the patent 
therefore as to this new matter is effective 
only as to its new filing date.’ ” 

“And in his conclusion he says: 

“To so view the effect of the enlarged 
and changed description of the patent to 
Jungner, is in my opinion & grave error 
of judgment, and in view of the state- 
ments of the examiners above referred 
to, the conclusion is inevitable that they 
are unable to appreciate the fact that 
the description in the patent is so changed 
and enlarged as to cover a battery hav- 
ing the characteristics of the claim which 
they rejected on the ground of new mat- 
ter in the original application. 

“*Having reached this conclusion I am 
of opinion that the examiners should 
be relieved from their present assign- 
ment in Division 3 and transferred to 
duty in other examining divisions of this 
Oftice, and that other examiners should 
be assigned to División 3 in which di- 
vision applications for patents belong- 
ing to the class of electrochemistry are 
examined. ” 

fice eee 


Rubber-Growing in Siam. 


In a recent report, United States Con- 
sul General Paul Nash, at Bangkok, Siam, 
states that rubber cultivation has been 
started recently in that country, and some 
thousands of plants have been set out as 
an experiment. These are of the Para 
variety, and are said to be doing exceed- 
ingly well, although they have had no 
special care, but have been planted indis- 
criminately in various places and under 
various conditions of moisture and sun. 
Consul Nash is of the opinion that this 
venture will prove highly successful, and 
hopes to be able to report to this effect 
before long. The one thing to be feared, 
however, is the new disease which has de- 
veloped in the Para rubber plantations on 
the Malay Peninsula. 

Consul Nash also calls attention to two 
rubber-producing plants indigenous te 
Siam. The more important of these is 
the Ficus elastica, the product of which 
is much used in the United States for 
ornamental purposes, and is found in large 
quantities in the Siam jungle, and 
throughout India and Indo-China gener- 
ally. The rubber is collected from these 
trees by making longitudinal scarifications 
in the bark, from which the coagulated 
milk is taken in long strips. A plant six 
years old yields four pounds annually. 
The other rubber-producing plant of 
known commercial value is a creeper of 
great size. It is thought to be one of the 
Urceola species. These creepers yield a 
fair quality of rubber, produced by cut- 
ting them into sections two or three feet 
long and collecting the juice, which is sub- 
sequently boiled for a moment in water 
and immediately coagulates in a viscous 
mass, which must then be dried by smok- 
ing over a fire. An inferior rubber is also 
extracted from the bark by pounding and 
boiling. These creepers grow with aston- 
ishing rapidity, and it is thought that they 
could be cultivated with profit in the 
Philippine Islands. 
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ALUMINUM ELECTRICAL CONDUCTORS.’ 


BY RODERICK J. PARKE. 


The use of aluminum for electrical 
conductors has grown to an extent which 
renders imperative the consideration of 
its possibilities when designing any sys- 
tem of distribution. 

It is so far the only material which 
possesses the requisite properties to ren- 
der practical its substitution for copper. 
Previous to 1898 aluminum was little 
known in the commercial world, but since 
that year, when it was first placed upon 
the market in the form of solid-drawn con- 
ductors, the consumption has rapidly in- 
creased, until 1902, the date of the latest 
complete statistics available to the writer, 
the world’s product was estimated at 
8,000 tons per annum. ‘The correspond- 
ing production of copper is estimated at 
497,000 tons per annum, for all purposes. 
The statistics available up to the present, 
however, show that the production and 
consumption of aluminum is rapidly in- 
creasing and that it has become a very 
strong competitor of copper for electrical 
conductors. 

There are now nine plants in the world 
producing aluminum, of which three are 
in America, two in France, and one each 
in Great Britain, Germany, Switzerland 
and Austria. The total power utilized 
in the production of the aluminum is 
from 36,000 to 40,000 horse-power, prac- 
tically all water power. 

The following figures are for commer- 
cial aluminum and commercial copper of 
sizes commonly used in practice, the cop- 
per being hard-drawn: 


Aluminum. Copper. 

Specific gravity........ 2.68 8.93 
Conductivity (Matthies- 

sen standard)........ 62. 97. 
Tensile strength (per 

square inch).......... ,000 45,000 
Coetficient of linear ex- 

pansion (per ft)...... .0000128 .0000093 
Coefficient of tempera- 

ture resistance........ .00114 .00117 
Modulus of elasticity... 9,000,000 14,000,000 


Using the above figures we find that 
the cross-section of aluminum will have 
to be ninety-seven sixty-seconds or 1,564 
times that of copper, to have the same 
resistance per foot. The weight of the 
2.6% X 1.564 
= 893 
times that of the copper or 0.47. 

The tensile strength of the aluminum 

: 28,000 X 1.464 
will be ae 2 a 


aluminum will therefore be 


or 0.96 that of the 


copper. 
The diameter of the aluminum will be 


‘Abstract of a paper read before the convention of 
the Canadian Electrical Association, held in Hamilton, 
Toronto, June 15, 16 and 17. 
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Men or 1.25 that of the copper. 


The price of aluminum for equal cost 


1 
would be 0.47 or 2.13. 


Tabulating these results we have: 


Aluminum. Copper. 
Cross-section for equal resist- 


BUCO AE E eas PEENE 1.56 1 
Diameter for equal resistance 125 1 
Weight for equal resistance.. 0.47 1 
Tensile strength for equal re- 

SiStaNCe............ eee 0.96 1 
Price for equal cost.... ... 2.18 1 
Rate of temperature change 

(resistance) ............... 1.0 1 


By inspection of the above table we 


see at once that the principal difference 
which exists from an engineering stand- 
point is that aluminum possesses less than 
half the weight of copper for equivalent 
resistance. This is a marked advantage 
and results in benefit in three ways. 

1. The cost of transportation of alumi- 
num is less than that of copper. 

2. The cost of erection of the alumi- 
num is less. 

3. The durability of the line is greater 
and cost of maintenance is less on ac- 
count of the smaller strains to which 
poles, cross-arms, pins and insulators are 
subjected. 

An additional advantage of aluminum 
is that on account of its peculiar nature 
it retains, for years, some of the grease 
used in drawing and this grease pre- 
vents any great amount of sleet from 
forming upon it, thus avoiding one of 
the serious causes of interruption to serv- 
ice over pole lines. This result is rather 
surprising and its announcement is often 
greeted with incredulity, but the fact has 
been noted often enough to be well estab- 
lished. 


To balance the advantages cited there 


are the following disadvantages: 

1. Difficulty in making joints. 

2. Greater sag due +o larger coefficient 
of expansion. 

3. Insufficient strength for conductors 
of the sizes used for telephone and tele- 
graph wires. 

Referring again to the question of sleet 
affecting metallic conductors, the writer 
was informed by a friend of his who is 
an electrical engineer for one of the large 
companies in the States, of a very prac- 
tical illustration. He states that he was 
called to Kansas City to make an inspec- 
tion of the Kansas City & Leavenworth 
Railroad. He happened to get there on 
a day while there was a very severe sleet 
storm in progress and he found the cop- 
per trolley wires so badly covered with sleet 
that it was almost impossible to run the 
cars at all, and they were running scrapers 
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instead of trolley wheels and were com- 
pelled to keep a man on top of the car 
to assist in knocking the ice from the 
wire. On the other hand, the aluminum 
feeders, located on poles adjoining the 
tracks, were entirely free from sleet and 
he states that this condition was not due to 
the fact that the wires were carrying suf- 
ficient current to warm them, because 
that was not the case, as there was only 
one car on the line between the power- 
house and the part of the line referred 
to, and the feeder system was of ample 
size, so that the temperature rise wag in- 
sufficient to have any effect in prevent- 
ing the formation of sleet. In addition 
to this, there would be from half an hour 
to an hour at a time when no car would 
be on the line at all, and then no car 
whatever would be passing over the line. 

It does not follow, however, that sleet 
will never gather on aluminum wire any- 
where, because in the neighborhood of 
railroads and manufacturing plants the 
wires are likely to become coated with 
smoke or some other foreign substance 
upon which the sleet will form. In gen- 
eral, however, it may be safely assumed 
that sleet does not form upon aluminum 
wires, 

JOINTS. 

The difficulty of soldering aluminum 
is well known and, while it can be done, 
the operation in the majority of cases is 
attended with so much difficulty that un- 
soldered joints are preferable. The dif- 
ficulty in soldering aluminum arises from 
three causes: first, because solder does 
not alloy with aluminum at a low tem- 
perature. It will alloy with copper at 
approximately 460 degrees Fahrenheit, but 
the alloying temperature with aluminum 
is about 200 degrees Fahrenheit higher. 
Secondly, because of the high thermal 
conductivity of aluminum, the latter 
metal conveys the heat away very rapidly 
from the solder and from the soldering 
iron, making it difficult to maintain a 
soldering temperature. And, thirdly, 
when aluminum is exposed to the air a 
thin invisible coating of oxide of alumi- 
num instantly forms upon the surface, 
although in this respect aluminum is not 
different from all other metals, because 
the surface of any metal becomes covered 
with ite oxide immediately after ex- 
posure to the atmosphere. It is well 
known that it is necessary to remove this 
oxide coating in order to permit of the 
formation of an alloy between the solder 
and the metal, because the alloying can 
only take place on a clean surface of 
metal and the interposing film of oxide 
prevents the solder from coming into act- 
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ual contact with the metal. In regard 
to other metals than aluminum, 


the oxide coating can be dissolved by 
means of soldering salts, but no such salt 
or flux, so far as the writer can learn, 
has been discovered for aluminum, hence 
the difficulty in soldering it. Attempts 
have been made to use various materials 
as fluxes to remove the oxide coating of 
the aluminum, but the results have not 
been satisfactory and in fact have been 
in most cases detrimental to the alumi- 
num because of the resulting formation 
of a chemical compound which interferes 
with soldering instead of facilitating it. 

For joining aluminum wires smaller 
than No. 0000 B. & S. gauge the two ends 
are insented into a piece of flattened tube 
and the tube given two and a half twists 
by means of two pairs of ordinary wire 
connectors. This makes a perfectly satis- 
factory joint of low resistance and as 
strong as the wire joined. 

Larger sizes are conveniently joined 
in any of three ways: 

1. By means of the ordinary dovetail 
cable splice. (The Niagara Falls-Buf- 
falo line, consisting of 500,000 circular 
mils of aluminum cable, is joined in this 
way and has been in use for three years 
and has given perfect satisfaction.) 

2. By means of terminals compressed 
on the ends of the cables at the factory, 
these terminals being threaded and thus 
adapted to be united in the field by a 
threaded stud. 

3. By inserting the ends to be joined 


into a cast sleeve and compressing the- 


sleeves between dies in a small portable 
press. 

Taps are made by means of aluminum 
clamps, one of which carries a lug into 
which the tap wire is either soldered or 
secured by sæt screws. Soldering into a 
lug is one of the pieces of aluminum sol- 
Pii which can be readily accomplish- 

It will be seen from the above that the 
difficulties of making aluminum joints 
have been reduced to an extent which 
leaves almost no disadvantage whatever. 

SAG. 

The sag of aluminum conductors is 
somewhat greater than that of copper in 
hot weather and on ordinary spans, on 
account of the fact that the coefficient of 
expansion of aluminum is thirty-eight 
per cent greater than that of copper. 

The sag is not as much greater as might 
be expected, however, because the lower 
modulus of elasticity of aluminum causes 
it to contract more as the strain is re- 
lieved from it and because the weight 
of aluminum, for equal areas, is only 
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three-tenths that of copper, while the 
strength of it is two-thirds that of copper. 
This causes aluminum to start with a 
smaller minimum sag than copper. 

One curious result of this is that where- 
as aluminum will have a maximum sag 
of three or four inches more than copper 
in a 100-foot span, it will have actu- 
ally a smaller maximum sag in a 1,000- 
foot span, for while the span moves fur- 
ther, or deflects more rapidly, than cop- 
per, for a given temperature change it 
starts with so much smaller sag at low 
temperature that it never overhauls the 
copper when long spans are used. On 
this account, and that of its small weight, 
it would seem to be the best material for 
long span work. 

The use of a reliable dynamometer for 
stringing aluminum wire is strongly 
recommended, as experience seems to in- 
dicate that it is a difficult matter to ob- 
tain linemen experienced in handling alu- 
minum wire or who can be depended upon 
to provide that proper sags shall be set 
when stringing the wire. The use of the 
dynamometer does not involve any greater 
expense for the stringing of aluminum 
conductors than its non-use when string- 
ing copper conductors, because, owing to 
lighter weight of the former, the materi- 
al can be handled much more easily and 
quickly than the copper can, size for size. 
The third objection for aluminum applies 
only to telegraph and telephone and simi- 
lar work. The smallest size of alumi- 
num which it would be advisable to use 
in pole line work is No. 4 B. & S. gauge, 
which has a breaking strength of about 
1,000 pounds, which is the mimmum 
strength that should be allowed in any 
conductor on a pole line if uninterrupted 
service must be given over it. The prin- 
cipal uses of aluminum conductors have 
been for railway feeders, high-tension 
transmissions and bus-bars. Its use in 
Canada has not been very extensive, due 
to the fact that the beginning of its manu- 
facture there is of rather recent date. But 
there are a few places in the United 
States where it is not found in service. 
Very little need be said about ite use for 
railway feeders, which have absorbed 
nearly two-thirds of what has so far been 
used. This use, however, presents no 
problems with which engineers are not 
familiar. For power transmission its 
use has become very extensive. The long- 
est and largest transmissions in the world 
are now made over aluminum. From in- 
formation furnished me by one of the 
manufacturers of aluminum conductors, 
I have selected the following list and 
data which may be of interest: 
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Locations No. of Ea ay eir 
Cables Cable. 
Niagara Falls to 
uffalo...... .. 20 500,000 
Shawinigan Falls 
to Montreal..... 3 85 183,708 
Electra to Mission 
San Jose........ 3 100 471,034 
Colgate to Oakland 8 144 211,000 
Farmington River 
to Hartford..... 8 11 336,420 
Lewiston, Me..... 3 3.5 144,688 
Ludlow, Mass..... 6 4.5 135,247 


In addition to the foregoing list, the 
lines of the Telluride Power Transmis- 
sion Company in Utah, Colorado and 
Montana use nearly 2,000 miles of wire, 
involving transmission distances of 130 
miles. 

The question of the durability of alu- 
minum conductors has frequently been 
raised since they have been brought into 
active competition with copper, but so far 
the information available shows that alu- _ 
minum has thoroughly established itself 
as a conductor material offering no dis- 
advantages which are not, in other re- 
spects, proportionately found in regard 
to copper or iron. Aluminum is not readi- 
ly oxidizable and the greater number of 
mineral acids seem to have no chemical 
effect upon it, but chlorine in any of its 
unstable combinations is more or less detri- 
mental to it, particularly where the con- 
ductors are exposed to sea air or where 
they are installed within the vicinity of 
certain chemical works. On the other 
hand, however, copper is liable to be detri- 
mentally affected by atmospheres laden 
with acid fumes, consequently it would 
hardly be fair to condemn aluminum for 
lack of permanency any more than it 
would be to condemn copper. The most 
common impurity of aluminum is sodium, 
which forms a very unstable alloy, readi- 
ly attacked and corroded in even slightly 
moist atmospheres. This defect, how- 
ever, can be provided against by the 
manufacturers and no doubt the consumer 
can depend upon the purity of aluminum 
furnished by any responsible manufac- 
turer as readily as he can depend upon 
the guaranteed qualities or characteris- 
tics of copper purchased from any respon- 
sible copper manufacturer. 

Aluminum conductors were first placed 
on the market in the form of solid-drawn 
wire and in this form a considerable 
quantity of it was installed on transmis- 
sion Hines. Subsequent experience has 
demonstrated that the tensile strength of 
any given aluminum conductor is in- 
creased somewhat by building it up of 
several smaller strands wound together, 
and since this form has been adopted 
the writer has not been able to learn of 
any instances in which the conductors 
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have broken on account of deficient ten- 
sile strength, where they have been prop- 
erly installed. 

In connection with the installation of 
the electrical lighting and power distribu- 
tion system along the Welland Canal, this 
work being now in progress, the govern- 
ment purchased a quantity of aluminum 
and copper conductors for the transmission 
and distributing circuits. 

The writer's specifications called for 
Nos. 0, 2, 4, 6 and 10 B. & S. copper 
conductors, the No. 6 B. & S. to be medi- 
um hard-drawn and the No. 10 to be hard- 
drawn. Tenders were also taken as al- 
teimative, for the supply of aluminum 
conductors of conductivities equivalent to 
those of copper conductors specified, and 
on comparing tenders it was found that 
the Nos. 3/0, 0 and 2 B. & S. aluminum 
conductors offered as equivalents for the 
Nos. 0, 2, and 4 copper would cost less 
than the copper, and the aluminum was 
purchased. ‘The aluminum equivalent for 
No. 6 copper, taking into consideration 
the tensile strength specified for the medi- 
um hard-drawn copper, was found to be 
more expensive than the copper, conse- 
quently copper was purchased for the 
No. 6 and No. 10 gauges. The writer de- 
sires to explain that the gauge numbers 
just mentioned for the aluminum con- 
ductors do not represent the correct rela- 
tive proportions as compared with cop- 
per but are the nearest gauge numbers 
corresponding to the area of the alumi- 
num conductors representing the cop- 
per equivalent. 

The writer tested a proportion of the 
aluminum conductors for cross-section, 
tensile strength, torsion and resistance, 
and found the results given in the table 
below. 
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000 7 7 | 21 | 29100] 2 0.106 
0 7 9 ' 22 | 33000] 2-2/3 | 0.172 
2 q 10 | 30 | 35500 | 3-1/3 | 0.262 


The above mentioned results of the 
tests seem to show that the tensile strength 
increases somewhat with a reduction in 
area of the smaller strands composing 
the conductor. 

Also it will be seen that the conduc- 
tivity of the aluminum conductors as 
compared with that of pure copper con- 
ductors of the equivalent smaller gauges 
specified, is approximately 99.3, 98.5, 
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and 99 per cent, respectively, and the re- 
spective breaking strains of the alumi- 
num, per square inch, exceed the break- 
ing strain usually allowed for soft cop- 
per (pure), namely, 23,600 pounds. 

The questions are often asked, with re- 
lation to alternating-current work, as to 
the respective capacity, self-induction and 
skin effects of aluminum and copper. 

As aluminum is one-quarter greater in 
diameter than equivalent copper, it is 
evident that the self-induction of the line 
will be the same when the aluminum 
wires are separated twenty-five per cent 
more than the copper wires. 

The static capacity of the aluminum 
will be approximately five per cent great- 
er than that of copper, with the same 
spacing. 

The skin effect will be exactly the same 
with either of the two metals, since the 
effect of the greater diameter of the alu- 
minum is exactly offset by its greater 
specific resistance, in making the calcu- 
lations for the per cent of increase of 
resistance. 

All practical transmission lines pos- 
sess sufficient excess of self-induction over 
capacity to cause a slight lag in alter- 
nating currents, and the power-factor over 
an aluminum line would therefore be 
slightly better than that over a copper 
line, on account of the smaller self-induc- 
tion and greater capacity. The difference 
is small, but what there is, it is in favor of 
aluminum. 

The market prices of aluminum and 

copper have always been such, for the 
past five years, that from five per cent to 
fifteen per cent can be saved by the pur- 
chase of aluminum. 
_ For instance, the present market price 
of copper is about fourteen cents. An 
equivalent price of aluminum would be 
29.8 cents, whereas aluminum can be had 
to-day for 27.5 cents, or the equivalent 
of thirteen-cent copper. 

In view of all the facts, it would seem 
that we are no longer compelled to con- 
fine ourselves to a single material for 
carrying current as was formerly the 
case. 


Electric and Compressed-Air Loco- 
motives for Mines. 

A paper discussing electric and com- 
pressed-air locomotives for mines was read 
at a recent meeting of the British Institu- 
tion of Mining Engineers. The author 
holds that both types of locomotive are 
good, and that the choice between them 
is entirely a question of the conditions 
obtaining in each case. The pneumatic 
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locomotive is cumbersome and large, while 
the electric is better adapted to low seams. 
On the other hand, the pneumatic is safer 
where fire damp prevails. The disadvan- 
tage of the time lost in charging a com- 
pressed-air locomotive is not as great as 
might be expected, since, in any case, there 
is a good deal of time wasted at terminals, 
which may be utilized for charging. How- 
ever, there is always the possibility of 
exhausting the supply when an exception- 
ally hard piece of work must be done. 
As against the electric system, there is 
the expense involved in wiring and the 
difficulty in passing around short turns. 

The greatest difference in cost is found 
in the generation of power. On this point 
the author has had an opportunity of ex- 
amining the actual cost of plants in suc- 
cessful operation, and the results are given 
in the following tables: 

A—Compressed-air plant operating two 
main hauling locomotives, each weighing 
30,000 pounds, and five gathering loco- 
motives, each weighing 8,000 pounds, a 
total weight of 100,000 pounds. The cost 
was as follows: 


A 8-stage air compressor and a compound steam 


ONPING sos soc pea Os ian Hiaasen ees eee 350 
5.600 feet of pipes, 5 inches diameter.......-+++++ 5,660 
8.100 * ~ 2° O pa he ano 1,735 
1,009 * “ wm * OS ah estat wa antl 305 
2 locomotives, each weighing 30,000 pounds...... 6,070 
5 ü > i BOW 8 ars 10,110 
2 boilers, each of 80 horse-POWer.......esseseeeese 1,010 
Installation. ........ cece wee cece ween ce neeeaceeess 4,040 

Total escreve eens eae eas Rs $34.280 


B—Electric plant of four locomotives, 
cach weighing 26,000 pounds, a total 
weight of 104,000 pounds. The cost was 
as follows: 


Generator, producing 225 kilowatts.......-.++5+5 $3,010 
Engine, 500 horse- power. .....-...eeeeeeeeeeeeeree 4,860) 
Boilers, 600 Te rr a 4,445 
Foundations. piping, et€.....esesserreseeseseseee 1,525 
Wiring co kb Wis Se ek wha es Sees eh eee ees 8,110 
4 locomotives, each weighing 28.000 pounds.....- 9,620 

Totales ers kiss beer nias er T $32.490 


C— Electric plant, comprising two loco- 
motives, each weighing 26,000 pounds, a 
total weight of 52,000 pounds. The cost 
was as follows: 


Generators, CtC.......cccccccc esc ececeesceseseecess $24,300 


The A plant was installed and is being 
operated under the direction of the au- 
thor. The costs for B and C plants were 
supplied by the superintendent now in 
charge of their operation; the B plant 
was installed under his direction, and the 
C plant by his predecessor. There is no 
reason to suppose that these values are 
to any extent misleading, and as the gen- 
tleman is a pronounced electric enthusiast 
they are certainly not exaggerated. 
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Railway Men in Convention at 
Saratoga Springs, N. Y. 

The thirty-eighth annual convention of 
the Master Car Builders’ Association was 
held at Saratoga Springs, N. Y., June 
92, 23 and 24. The convention establish- 
ed headquarters at the Grand Union 
Hotel. The three days’ sessions were 
given up to the customary reports of the 
officers and standing committees. A num- 
ber of papers were read, and topical dis- 
cussions followed. 

The thirty-seventh annual convention 
of the American Railway Master Mechan- 
ies’ Association was held at Saratoga 
Springs, with headquarters at the same 
place, June 27, 28 and 29. The follow- 
ing programme was announced : 

MONDAY, JUNE 27, 9.30 A. M. 


Prayer; president’s address; reports of 


secretary and treasurer; assessments and 
announcement of annual dues; election 
of auditing committee; unfinished busi- 
ness; consideration of matters affecting 
the conduct of the association; appoint- 
ment of committees on correspondence, 
resolutions, obituaries, nominations, ete. ; 
discussion of report on ton-mile statis- 
tics; discussion of individual paper on 
“Grates for Bituminous Coal,’ by J. A. 
Carney, master mechanic, C. B. & Q. 
R. R.; discussion on coal consumption 
on locomotives and locomotive front-ends. 
MONDAY, JUNE 27, 7.30 P. M. 

Topical discussions: 

“For lubricating main side rods and 
driving box bearings, which is the better 
practice, grease or oil?” To be opened 
by Mr. T. S. Lloyd. 

“With the large modern 
equipped with power brakes, is not screw 
. Teverse mechanism preferable to present 
hand lever arrangement, and is quick re- 
versal a vital consideration ? To be opened 
by Mr. James McNaughton. 

“What is the best practice with refer- 
ence to providing air spaces under loco- 
motive grates, especially with wide fire- 
box locomotives?” To be opened by Mr. 
F. J. Cole. 

“What is the best method of caring for 
exterior of locomotive front-ends, from 
the standpoint of cost and appearance ?” 
To be opened by Mr. W. O. Thompson. 

TUESDAY, JUNE 28, 9.30 A. M. 

| Discussion of reports: locomotive driv- 
ing and truck axles, and locomotive forg- 
ings; boiler design; revision of standards; 
air brake and signal instructions; piston 
valves: individual paper on “Machine 
Tools,” by H. H. Vaughn; individual 
paper on “Technical School Graduates,” 
o R. D. Smith; individual paper on “Ter- 
nunals for Locomotives,” by R. Quayle. 
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TUESDAY, JUNE 28, 3 P. M. 

Topical discussions: 

“Packing for air pumps for high-speed 
brakes.” To be opened by Mr. A. J. Cota. 

“The advisability of reducing the di- 
ameter of stay bolts and shortening the 
space between the stay proportionately.” 
To be opened by Mr. G. R. Henderson. 

“Leaky flues in wide fire-boxes.” To be 
opened by Mr. M. K. Barnum. 

“Limit of width of soft-coal-burning 
fire-boxes with reference to high evap- 
oration efficiency.” To be opened by Mr. 
S. M. Vauclain. 

WEDNESDAY, JUNE 29, 9.30 A. M. 

Discussion of individual paper by Mr. 
W. R. McKeen, Jr., on “Tool Steel ;” 
report of Master Car and Locomotive 
Painters’ Association on painting loco- 
motives; individual paper by Mr. C. A. 
Seley, on “Variable Motors.” Reports: 
automatic stokers, locomotive frames, cost 
of locomotive repair shops, safety appli- 
ances for locomotive front-ends. Corre- 
spondence and resolutions; election of 
officers. i 

The exhibitors turned out in unusually 
good numbers, and the displays were 
visited by a great many interested dele- 
gates. Among those who had exhibits 
in place at the opening of the convention 
were the following: American Steam 
Gauge and Valve Manufacturing Com- 
pany, Jamaica Plains, Boston, Mass.; 
American Brake Shoe and Foundry Com- 
pany, New York city; Anti-Friction Bear- 
ing Company, Pittsburg, Pa.; William C. 
Baker, New York city; Buffalo Forge 
Company, Buffalo, N. Y.; the Carborun- 
dum Company, Niagara Falls, N. Y.; 
Chicago Car Heating Company, Chicago, 
Ill.; Chicago Pneumatic Tool Company, 
Chicago, Lll.; Cleveland Car Specialty 
Company, Cleveland, Ohio; Consolidated 
Car Heating Company, Albany, N. Y.; 
Fairbanks, Morse & Co., Chicago, Ill; 
Federal Manufacturing Company, Elyria, 
Ohio; Franklin Manufacturing Company, 
Franklin, Pa.; the General Pneumatic 
Tool Company, Montour Falls, N. Y.; 
the Gold Car Heating and Lighting 
Company, New York city, the Gould 
Coupler Company, Depew, N. Y.; the 
H. W. Johns-Manville Company, New 
York city; Manning, Maxwell & Moore, 
New York city; Metropolitan Injector 
Company, New York city; National Car 
Coupler Company, Chicago, Ill.; Norton 
Grinding Company, Worcester, Mass. ; 
Rand Drill Company, New York city; 
Robins Conveying Belt Company, New 
York city; Safety Car Heating and Light- 


ing Company, New York city; Westing’ 


house Air Brake Company, Pittsburg, 
Pa.; Yale & Towne Manufacturing Com- 
pany, New York city. 
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The Action of Lightning and Light- 
ning Conductors. 

A lecture was delivered recently by Sir 
Oliver Lodge before the British Institute 
of Architects, upon “Lightning and Light- 
ning Conductors,” an abstract of which is 
given in the English Mechanic and World 
of Science for June 10. The electrically 
charged cloud was represented by a thin 
sheet of metal mounted on non-conducting 
standards, and charged from a suitable 
battery at pleasure. This was placed in 
a position sloping downward from front 
to back, so that the model lightning ar- 
resters could have their points brought 
nearer to or farther from the under surface 
of the cloud by shifting their positions on 
the table. The lecturer placed in opera- 
tion successive conductors of copper, iron 
and wet string. When copper was used, 
the discharge took place with a sharp 
crack. With iron the discharge produced 
less noise, and with the wet string hardly 
any; yet the latter was efficient in pro- 
tecting the other two conductors. Sir 
Oliver maintained that the iron was quite 
as efficient a conductor as copper for this 
purpose, and further, that, due to the 
intensity of action, copper was more likely 
to set up a side flash than iron, although 
the latter in protected buildings had been 
the cause of most lightning accidents. The 
lecturer illustrated and described his 
classification of lightning into A-flash and 
B-flash. The former is normally a dis- 
charge of lightning from an overcharged 
cloud direct to the earth; the B-flash oc- 
curs when a large cloud discharges into 
a smaller one, generally—though not nec- 
essarily—below it. The latter, thus sud- 
denly overcharged, discharges to earth 
with great violence. This effect is illus- 
trated, and it is pointed out that such 
discharges may be expected to be more 
sudden and intense than the A-flash, and 
proportionally more difficult to protect 
against. 


New Station of the Commonwealth 
Electric Company. 

The new station of the Commonwealth 
Electric Company, Chicago, IN., is ad- 
mirably located for its purpose. Some 
twenty-six acres of land were gradually 
secured by the president, Mr. Samuel 
Insull. This land is located on the west 
side, within a comparatively short dis- 
tance from the centre of the city, and is 


surrounded on three sides by the water 
of the Chicago river, so that the coaling 
and other facilities are of the very best. 
The station itself is handsome in design 
and constructed with every possible 
modern feature. Three Curtis steam 
turbines, with a capacity of about 9,000 
horse-power each, have been installed, 
two of which are now in constant use. 
President Insull is deservedly proud of the 
successful installation and operation of 
this modern plant. 
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THE ELECTRON THEORY.' 


BY W. 8. F. 


Professor J. J. Thomson in the Mirch 
number of the Philosophical Magazine dis- 
cusses the theory of the stability of sys- 
tems of electrons. His conclusion is that 
a number of electrons constitute a stable 
svatem when they are grouped in a series 
of concentric circular rings, very similar 
to Saturn’s rings, which rotate about a 
common axis. Stability depends upon two 
conditions, namely, (a) upon a certain 
minimum angular velocity of rotation of 
a ring, and (b) upon the presence of at 
least f (n) electrons at or near the centre 
of a ring containing n electrons. Sta- 
bility increases when the angular velocity 
increases above the critical value and when 
the number of internal particles is greater 
than f (n); f (n) being a definite func- 
tion of n. 

The first part of Professor Thomson’s 
paper is devoted to the establishment of 
the two conditions of stability (a) and (b) 
and the second part of the paper is de- 
voted to the application of these results to 
the theory of the constitution of the atom. 
The features of the second part are: 

1. A brief discussion of the types of 
oscillation of systems of electrons and the 
application of these results to the ration- 
alization of spectra. Professor Thomson 
goes no farther than to show in a general 
way that the spectral lines of a given ele- 
ment may be grouped in a number of 
series of related lines, and that the differ- 
ent chemical elements of a groun or fam- 
ily, such as the alkali metals, may have 
closely related series of lines. This same 
idea has-been advanced by H. Nagaoka, 
of Tokyo, who promises soon to publish 
a paper devoted to this method of classi- 
fying spectra. 

2. A full discussion of the relations be- 
tween stable systems containing greater 
and greater numbers of electrons, and the 
application of these results to the ration- 
alization of Mendelécf’s periodie law. In 
this section of the paper Professor Thom- 
son shows that a system of electrons fur- 
nishes a dynamie model which, with in- 
creasing numbers of electrons, exhibits 
properties closely analogous to those re- 
markable periodic variations of valency of 
the chemical elements with increasing 
atomic weight. This constitutes the first 

suggestion of anything worthy to be called 
a rational basis of Mendcléef’s law, and 
its importance can scarcely be overesti- 
mated. Tt is, perhaps, the greatest con- 
tribution to theoretical physics during a 


1 Reprinted from Science, June 10. 
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decade. In this section of his paper Pro- 
fessor Thomson discusses the process of 
chemical combination in terms of his 
theory and he suggests an explanation of 
the catalytic action of water and of a 
meta] such as platinum. 

3. An application of the fact that the 
stability of a system of electrons depends 
upon a certain minimum angular velocity 
of the electron rings, to the explanation 
of radioactivity. : 

It is the purpose of this note merely to 
cal] attention to Professor Thomson’s pa- 
per, which should be carefully read by 
every student of chemistry, and to give to 
the reader a sufficiently clear idea of the 
electron to enable him to fully appreciate 
Professor Thomson’s theory of the struc- 
ture of the atom. 

It is not to be expected, of course, that 
a new hypothesis should lead at once to 
anything approaching a completely con- 
sistent theory, and it may be helpful to 
readers of Professor Thomson’s article to 
point out the weak points of his theory. 

The electron itself, although it has some 
very definite claims to objective existence, 
is not an entirely clear idea. The electric 
stress which radiates from an electron can, 
indeed, be thought of in mechanical terms, 
and the manner in which these lines of 
stress sweep through space when the elec- 
tron moves, and the way in which they 
build up a magnetic field by their motion, 
can be thought of in a precise way, but no 
one has at present any definite jdea of the 
nucleus of an electron nor of the way in 
which the nucleus moves. The mechanical 
analogue outlined below is misleading in 
this respect in being free from some of 
the essential difficulties which arise in the 
electrical case. 

Professor Thomson’s explanation of 
zero valency (which is exhibited by such 
elements as helium, neon, argon, etc.) does 
not appear quite satisfactory. He repre- 
sents zero valency as an extremely evanes- 
cent and unstable case of monovalencv. 

I fail to see how, in Professor Thom- 
son’s theory, to explain the rise of valency 
of a given element by twos, for example 
the rise of valency of nitrogen from one 
to three to five. This mode of rise of 
valency has suggested to chemists the idea 
of the neutralization of valency bonds by 
each other in pairs. However, this diffi- 
culty may he met, perhaps, by using the 
notion of subsidiary groups of electrons. 

On the other hand, Professor Thom- 
son’s hypothesis, that the atom consists of 
a number of extremely minute negative 
electrons moving about in a small spher- 
ical region containing uniformly distrib- 
uted positive charge, meets a fundamental 
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difficulty, namely, that experiment has 
hitherto failed to give any evidence of the 
existence of concentrated positive charges 
corresponding to the excessively concen- 
trated negative charges which constitute 
cathode rays. In conformity with this 
hypothesis as to the structure of the atom, 
the mass of an atom is to be taken as pro- 
portional to the number of negative elec- 
trons the atom contains, regardless of the 
exteni and value of the distributed positive 
charge. This is explained later in me- 
chanical terms. 

A clear idea of the behavior of a system 
of electrons depends upon an understand- 
ing of the dynamice of a single electron, 
and the dynamics of an electron is very 
different from the dynamics of a material 
particle. 

The dynamics of an electron depend 
primarily upon the fact that kinetic energy 
is associated with a moving electric charge 
independently of the “material” mass of 
the body upon which the charge resides. 
That is to say, electric charge has inertia 
or mass. This association of kinetic en- 
ergy with an electric charge is a phenom- 
enon of the electric field, not of the charge 
itself, and the mode of association is pre- 
cisely (not necessarily accurately) under- 
stood. Stated in terms of a mechanical 
analogue, it is as follows: imagine a 
great lake of jelly with a massless cylin- 
der pressed down upon its surface. Un- 
derneath the cylinder the jelly will be 
under stress and strain, and this stress 
and strain will represent energy, COrre- 
sponding to the purely electrical energy 
associated with the electrical stress sur- 
rounding a charged body. If this mass- 
less cylinder be rolled along over the jelly 


surface the strain figure underneath the . 


cylinder will travel with the cylinder, and 
each successive portion of the jelly will 
move as it is twisted into conformity with 
the approaching strain figure, and as it 1S 
again twisted into its unstrained condition 
after the strain figure is passed. This mo- 
tion represents kinetic energy correspond- 
ing to the magnetic energy of a moving 
electron, and the strain figure, therefore, 
has inertia. | 

If the cylinder is small in diameter the 
strain which is associated with it is greatly 
concentrated, and for a given integral 
amount of stress or strain (given force 
pushing the cylinder down) a much 
greater amount of kinetic energy would be 
associated with a given velocity of the 
rolling cylinder, inasmuch as the succes- 
sive portions of the jelly would move with 
increased velocity as they are twisted into 
conformity with the approaching strain 
figure, and as they are again twisted into 
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an unstrained condition after the strain 
figure has passed. Therefore, a strain fig- 
ure having a given integral amount of 
strain has greater and greater inertia the 
more the strain figure is concentrated. At 
velocities which are low as compared with 
the velocity of wave propagation on the 
jelly surface the kinetic energy of the 
moving strain figure is proportional to the 
square of its velocity and, therefore, its 
inertia or mass value is constant. Where 
the velocity of the strain figure is not very 
small then the inertia reaction of the mov- 
ing particles of jelly as they are twisted 
into and out of the moving strain figure 
helps to sustain or hold the strain of the 
moving figure. Thus at full wave velocity 
a strain figure is held wholly by this in- 
ertia reaction and no cylinder need be 
pressed upon the jelly to maintain a strain 
figure. On the other hand, when the cyl- 
inder is pushed down with given force the 
integral stress increases more and more 
with increasing velocity, a portion of the 
stress being sustained by the cylinder and 
a portion being sustained by the inertia 
reactions above mentioned. Therefore, 
with given force on the cylinder the in- 
tegral stress approaches infinity as the 
velocity of the cylinder approaches the 
wave velocity, and corresponding to this 
increase of integral stress due to given 
force on cylinder the inertia or mass value 


of the strain figure increases indefinitely ` 


as its velocity approaches the wave veloc- 
ity. 
The inertia or mass value of a given 
electrical charge (integral value of elec- 
tric strain) increases as the charge is 
more and more concentrated, and the in- 
ertia or mass value increases with velocity, 
approaching infinity at the velocity of 
light. In case of the moving electric 
charge, however, the increase of mase value 
due to magnetic reaction (corresponding 
to inertia reaction in the jelly) does not 
affect the integral value of the electric 
strain, but merely concentrates the electric 
strain more and more into a plane per- 
pendicular to the direction of motion. 

A clear picture in two dimensions of an 
electron may be obtained by imagining 
massless points to rest with a certain 
force against a horizontal stretched sheet 
of rubber, each point producing a deep, 
funnel-like depression. The mass value of 
each depression for given force pushing 
the point down is greater and greater the 
smaller the point. 

This picture is, however, incomplete in 
several respects, notably in that two de- 
pressions (two negative charges) attract 
each other, while a depression and an 
elevation (a positive and a negative 
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charge) repel. This is due to the essen- 
tial differences between electric streæ and 
any kind of mechanical stress. 

A clear picture in two dimensions of a 
system of negative electrons moving about 
in a region of distributed positive charge 
—Professor Thomson’s hypothetical atom 
—may be obtained by imagining a wide 
and shallow saucer-like depression in a 
rubber sheet in which a number of point 
depressions are moving about and held to- 
gether as a system by the gradient of the 
saucer-like depression. 

Such a system moving as a whole would 
owe its mass value chiefly to the con- 
centrated point-like depressions, inasmuch 
as the broad and shallow saucer-like de- 
pression would have a negligible mass 
value, as explained above. 

Some striking features of the dynamics 
of an electron are the following (eee pa- 
per by M. Abraham, Ann. der Physik, 
January, 1903). ‘These features depend 
partly upon the above-described in- 
crease of mass value of an electron with 
increasing velocity partly upon the slight 
delay between a given assumed change 
of velocity of the electron and the conse- 
quent rearrangement of the surrounding 
electromagnetic field, and partly upon the 
fact that an accelerated electron radiates 
energy in the form of waves like a steadi- 
ly moving boat. 

The mass value of an electron moving 
at given velocity as measured by the ac- 
celeration produced by a given impressed 
force varies with the direction of the 
force, being greatest in the direction of 
the motion (longitudinal mass) and least 
at right angles to the direction of the 
motion (transverse mass). Furthermore, 
the acceleration is in general not in the 
direction of the accelerating force; the 
relation between force and acceleration 
being represented by the relation between 
the diameter of a circle (sphere) and 
the corresponding radii vectores of an 
ellipse (ellipsoid) in the drawing which 
ig ordinarily made by students to show 
the projection of a circle into an ellipse 
(a relation known as the linear-vector- 
function ). 

An electron moving uniformly in a 
circular orbit has acceleration and radi- 
ates energy so that its motion dies away. 
The dying away of the motion of a cir- 
cular row or ring of electrons in this way 
is excessively slow if the number of elec- 
trons in the ring is great and if the veloc- 
ity is small as compared with the veloc- 
ity of light (see J. J. Thomson, Phil. 
Mag., December, 1903). In fact, the 
time required for the angular velocity to 
fall from a value slightly above the crit- 
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ical value required for stability to the 
critical value might easily be a matter 
of millions of years under certain con- 


ditions. 

It is interesting to note, although per- 
haps useless, considering the widespread 
confusion of the fundamental ideas of 
thermodynamics, that this electron theory, 
pointing as it does to finite systems which 
apparently never can settle to thermal 
equilibrium, suggests a class of phenome- 
na, sensible and steady phenomena too, 
which are on the wrong side of thermo- 


dynamics, that is, on the side opposite 


to mechanics; phenomena which are to 
be treated by developing a systematic 
theory of atoms as isolated systems and 
the subsequent merging of this system- 
atic theory of single atoms into a statis- 
tical treatment of aggregates of atoms; 
but this is another story. 


Electrical Oscillations and Corre- 
sponding Voltage Rises. 

A very clear and simple discussion of 
the cause of voltage rises on electrical 
transmission circuits containing induc- 
tance and capacity is here given by M. R. 
V. Picou. An expression is deduced for 
the voltage rise and an application is made 
to asystem of which resistance, inductance 
and capacity of the various elements are 
known. The voltage rise under various 
conditions of opening and closing the cir- 
cuit, and due to short-circuits, are com- 
puted. It is shown that, in some cases, 
this rise might be several times the maxi- 
mum voltage of the circuit. The author 
believes that this rise is frequently the 
cause of the breaking down of insulators, 
with a resulting short-circuit, when the 
trouble is frequently attributed to a de- 
fective insulator. He points out the magni- 
fying effect upon the harmonics of the 
generator, due to the capacity and induc- 
tance of the circuit, and shows that the 
rise in potential may be greater for over- 
head than for underground circuits, due 
to the smaller capacity of the former. 
This suggests that by increasing the ca- 
pacity of a line by means of condensers, 
the danger due of voltage rise may be 
diminished. The paper concludes by giv- 
ing methods of computing the capacity 
of various types of electrical circuits.— 
Bulletin de la Société Internationale des 
Electrictens (Paris), May. 

Se 

Weather Reports by Telephone. 

It is reported by the Cincinnati daily 
papers that the Cincinnati & Suburban 
Bell Telephone Company has arranged 
with the local weather bureau to receive 
the weather forecast on all weekdavs. This 
will be sent promptly to all the neighbor- 
ing exchanges, and any subscriber, by 
calling up his exchange, can obtain the 
report. Tt is anticipated that this serv- 
ice will be appreciated by the farmers, 
and that they will benefit thereby. 
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The New York State Independent Telephone Association. 


Second Annual Convention, Buffalo, N. Y., June 23 and 24. 


HE second annual meeting of the 
New York State Independent Tele- 
phone Association was held at Buf- 

falo, at the Genesee Hotel, on June 23 
and 24, and was well attended, there be- 
ing upward of two hundred delegates 
and interested persons present. 

Among the prominent telephone men 


present were the president of the associa- 


tion, Mr. George R. Fuller, of Rochester, 
who presided at the sessions of the con- 
vention; the vice-president, Mr. Howard 
Hendrickson, of Albany; secretary-treas- 
urer, T. S. Lane, of Buffalo; Mr. B. G. 
Hubbell, of Buffalo; Mr. T. Harvey Fer- 
ris, of Utica; Mr. J. S. Brailey, Jr., of 
Wauseon, Ohio; Mr. F. M. Potter, of 
Syracuse; members of the executive com- 
mittee, Messrs. Fisher, of Grand Rapids, 
Mich.; H. W. Blake, of Naples; A. M. 
Taylor, of Penn Yan; H. D. Critchfield, 
of Cleveland, Ohio; Elgood C. Lufkin 
and Charles B. Hill, of Buffalo; J. G. 
Splane, of Pittsburg; W. D. Barnard, of 
Philadelphia; Frank H. Mott, of James- 
town; A. L. Tetu, of Louisville, Ky.; 
W. L. Cary, of Cleveland; Warner, of 
Watertown; Wood, of Lowville; Otis, of 
Newburgh; Bernard, of Elmira; Gris- 
wold, of Albany; Kelley, of Newark; 
Brunson, of Geneva, and others. 

The first session was held on the after- 
noon of June 23, President George R. 
Fuller occupying the chair. The pro- 
cecdings began with an address of welcome 
to the delegates from Councilman Stod- 
dard, speaking in behalf of the mayor of 
the city, who was absent in Chicago. 

President Fuller replied on behalf of 
the association, thanking the councilman 
for his cordial welcome, and referring to 
the fact that there were not less than thirty 
independent telephone companies oper- 
ating in this state, having headquarters 
at Buffalo, and that it was, therefore, pe- 
culiarly appropriate that the meeting 
should be held in that city. He proceed- 
ed to read a paper which he had pre- 
pared, dealing generally with the history 
of the association and its development, 
and the advances made in independent 
telephony generally throughout the coun- 
try, the statement being made in the 
course of the paper, that about seventy- 
five per cent of the cities of the United 
States have independent telephone com- 
panies, and those telephones are controlled 
by about 7,Q00 companies, and citing im- 
stances showing the growth of independ- 


ent telephone companies in recent times. 
The report of the secretary, which con- 
sisted of the reading of the minutes of 
the last session, was next received, and 
the president then appointed the follow- 
ing committees: ° 

Credentials—Mr. Johnston, of Buffalo; 
Mr. Warner, of Watertown; Mr. Potter, 
of Syracuse. 

Membership—Mr. Calhoun, of Buf- 
falo; Mr. Wood, of Lowville; Mr. Otis, 
of Newburgh. 

Law, Legislation and ‘Taxation— 
Messrs. Hendrickson, of Albany; Cary, 
of Buffalo; McDowell, of Elmira; Ferris, 
of Utica, and Bond, of Syracuse. 

Nominating—Messrs. Bernard, of El- 
mira; Griswold, of Albany; Warner, of 
Watertown. 

Auditing—Messrs. Kelley, of Newark; 
Brunson, of Geneva; Brailey, of Water- 
ford. . z 

The session resolved itself into an ex- 
perience meeting and many delegates 
spoke of their experiences in various sec- 
tions, organizing and installing independ- 
ent telephones. Mr. B. G. Hubbell, con- 
nected with the Frontier Telephone Com- 
pany, of Buffalo, was the first speaker. 
He spoke of the increasing business of 
the independent companies and the pros- 
pect of stronger and more profitable de- 
velopment. 

Mr. Hubbell was followed by Mr. J. S. 
Brailey, of Wauseon, Ohio, who spoke of 
the desirability of having definite and 
binding contracts with companies with 
which long-distance connections were 
made. Mr. Ferris, of Utica, followed 
along in the same line, emphasizing the 
necessity of having proper written con- 
tracts in all such cases. 

The president called upon Mr. E. B. 
Fisher, of Grand Rapids, Mich., to ad- 
dress the mecting. Mr. Fisher spoke, in 
part, as follows: 

“The independent movement in the 
state of Michigan is in a very comfort- 
able and satisfactory condition. The in- 
dependent properties of the state, with- 
out exception, are prosperous. Some of 
them are growing even more rapidly than 
is convenient or comfortable for them, 
more rapidly than the stockholders and 
Investors In them provide the money. In 
our state we have recently done one thing 
that I think perhaps is worthy of con- 
sideration in other localities. We have 
formed what we know as the Michigan 


Tratlic Association, between the oper- 
ating exchanges and toll companies in the 
state, to provide for a traffic committee 
of seven, and in the hands of that traffic 
committee is put the toll rate where a 
county is covered by two or more sys- 
tems or lines, and this committee is a 
clearing house where settlements may be 
provided for. It provides for inter- 
change of business and regulation of busi- 
ness, and also takes care to some extent of 
the question of permanency of toll-line 
connections. It is an alliance, offensive 
and defensive, and when the articles of 
incorporation of that traffic association 
are duly signed by the companies in our 
state in the independent telephone busi- 
ness, it will be well-nigh impossible for 
any company to break away from its al- 
legiance to the independent movement 
and take its service out of the independ- 
ent ranks. We have put in the hands 
of the traffic committee the regulation, 
within certain lines, of toll rates and of 
the methods of interchanging business, 
the conditions of business, the regulation 
of switching points, where several com- 
panies may be interested. We have been 
experimenting on this subject for some 
time in the state of Michigan. It is a 
matter that has been called to our atten- 
tion very forcibly.” 

The president called upon Mr. H. W. 
Blake, of Naples, N. Y., in the central 
part of the state, for some of his experi- 
ences in that locality, and Mr. Blake com- 
plicd by telling generally the story of 
the establishment of the independent-sys- 
tems in his locality, the difficulties they 
had had to encounter and the prosper- 
ous condition in which they now found 
themselves. 

Mr. Tavlor, of Penn Yan, was called 
upon, and spoke, in part, as follows: 
“Penn Yan is the county seat of the 
smallest county in the state of New York, 
and has a population of a little over 
4,000, and to-day we have over 700 tele- 
phones connected up in Penn Yan, which 
I think is the best showing, according to 
population, of any place in the state of 
New York, and perhaps in the United 
States.” Tle described the blackboard 
system of posting announcements and im- 
parting information generally, which has 
been established at Penn Yan with suc- 
CESA, 

Mr. Charles B. Hill, of the Frontier 
Telephone Company, of Buffalo, invited 
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the delegates and others present to in- 
spect the exchange of the Frontier com- 
pany, and the session adjourned for that 
purpose, nearly every one present taking 
advantage of the opportunity to inspect 
the handsome and well-equipped exchange 
of the Frontier company, representing as 
it does the acme of development in modern 
telephony. The members and their 
friends were received at the Frontier 
building by officers of the company and 
conducted through the various depart- 
ments, spending an interesting hour there. 

In the evening a complimentary ban- 
quet at the Ellicott Club, Buffalo’s down- 
town business club, was tendered to the 
visitors by the Inter-Ocean and Frontier 
companies. There were about 200 dele- 
gates and guests present. The decora- 
tions had one novel and appropriate fea- 
ture, consisting of a desk telephone in 
the centre of each table, connected with 
red and green covered wires, festooned to 
four central points in the ceiling, and 
thence to the toastmaster’s place at the 
head table. The dinner was thoroughly 
enjoyed by all. At the speaker’s table 
B. G. Hubbell, of Buffalo, filled the réle 
of toastmaster most acceptably. Beside 
him sat H. D. Critchfield, of Cleveland ; 
George R. Fuller, of Rochester; Elgood 
C. Lufkin, Charles B. Hill, of Buffalo; 
E. B. Fisher, of Grand Rapids, Mich.; 
J. G. Splane, of Pittsburg; W. D. Ban- 
ard, of Philadelphia; J. S. Brailey, of 
Wauseon, Ohio; Frank H. Mott, of James- 
town; A. L. Tetu, of Louisville, Ky.; 
W. L. Cary, of Cleveland. Speeches were 
made by James S. Brailey, E. B. Fisher, 
W. L. Cary, H. D. Critchtield, Frank H. 
Mott, J. G. Splane and A. L. Tetu, all 
of whom gave glowing accounts of the 
inauguration, growth and prospects of 
the independent telephone companies and 
Movements in various sections of the 
country. 

On Friday morning, June 24, the first 
thing on the programme was an inspec- 
tion of the manufacturers exhibits, of 
which there were many handsome and at- 
tractive ones, most] y in rooms on the same 
floor as the convention room, and which 
Were visited to a greater or less extent 
all the time during the convention by in- 
terested persons. 

At ten o'clock the president called the 
mecting to order and proceeded to re- 
ceive the reports of committees. The 
"ecutive committee reported several pro- 
Posed amendments to the by-laws. ‘The 
nost important of the proposed changes 
nd one that caused considerable debate, 
as whether or not the association should 
© composed of official representatives of 
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independent telephone companies, one for 
each company, or of individual members. 
It was finally decided that all employés 
of independent telephone companies be 
admitted as associate members, with the 
right to vote on all questions. They are, 
however, to be denied the right to hold 
elective offices. The active members are 
to consist of representatives from each 
independent telephone company in the 
state. 

The next business was the election of 
officers, and the following were elected: 
president, Henry H. Persons, of Buffalo, 
president of the Frontier Telephone Com- 
pany, of Buffalo; first vice-president, 
Howard Hendrickson, of Albany; sec- 
ond vice-president, Boyd McDowell, of 
Elmira; treazurer, T. Harvey Ferris, of 
Utica; secretary, T. S. Lane, of Buffalo. 

The executive committee: George R. 
Fuller, of Rochester; Henry H. Persons, 
of Buffalo; Edward Davis, of Philadel- 
phia; C. H. Poole, of Utica; S. B. Rosser, 
of Elyria, Ohio; James S. Brailey, JT., 
of Wauseon, Ohio; J. S. C. Edwards, of 
Johnstown; T. B. Basselin, of Groghan; 
F. M. Potter, of Syracuse; J. F. Stock- 
well, of Oswego. 

President George R. Fuller, the re- 
tiring president, addressed the nembers 
present, thanking them for their loyal 
and hearty support during his adminis- 
tration, and voicing the appreciation of 
the association for the royal entertain- 
ment received at the hands of the Inter- 
Ocean and Frontier companies, while in 
Buffalo, and a rising vote of thanks was 
adopted and tendered to those companies 
for their kindness and hospitality. 

As the newly elected president, Mr. 
Henry H. Persons, was prevented by ill- 
ness from being present, the chair was 
taken by first Vice-President Hendrick- 
son. The usual votes of thanks to the re- 
tiring officers were then brought before 
the meeting and unanimously adopted. 

The president announced that the meet- 
ing was open for miscellaneous business 
and matters of general interest, and Mr. 
Snowden, of Jamestown, brought the fol- 
lowing before the meeting, in regard to 
long-distance and toll-line connections: 

“Be it resolved, that it is the sense of 
the New York State Independent Tele- 
phone Association that the territorial 
rights of any and all accredited com- 
panies, toll lines, or exchanges, shall be 
scrupulously respected, and that no in- 
dependent company shall encroach on the 
rights of any other independent com- 
pany.” 

The motion was duly seconded by Mr. 
Griswold, put to the meeting, and carried, 
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It was decided to dispense with the 
afternoon session and the papers that 
were to have been read at that session 
will be printed in pamphlet form and 
distributed to every member of the as- 
sociation. This was done so that the dele- 
gates could visit Niagara Falls. The 
titles of the papers and authors are as 


follows: 

“Telephone Construction and Its 
Proper Care,” W. H. Johnston, of Buf- 
falo, N. Y. 


“Methods of Exchange Operating and 
Its Relation to the Public,” F. M. Potter, 
of Syracuse, N. Y. 

“Methods of Handling Toll Business,” 
T. S. Lane, of Buffalo, N. Y. 

“Methods of Exchange Accounting,” 
George R. Fuller, of Rochester, N. Y. 

“Telephone Conditions in Great Brit- 
ain and Continental Europe,” M. S. Con- 
ner, of Rochester, N. Y. 

The question of the place for holding 
the next convention will be decided by the 
executive committee. 

The meeting then adjourned. 


The British Institution of Electrical 
Engineers. 

The May number of the Journal of the 
British Institution of Electrical Engi- 
neers contains the following papers, with 
the discussions: “Transatlantic Engineer- 
ing Schools and Engineering,” by R. 
Molineux Walmsley; “The Rated Speeds 
of Electric Motors as Affecting the Types 
to Be Employed,” by H. M. Hobart; “The 
Railway Electrification Problem and Its 
Probable Cost for England and Wales,” 
by F. F. Bennett; “Experiments on Eddy 
Currents,” by W. M. Thornton; “Three- 
Phase Working, with Special Reference to 
the Dublin System,” by W. Brew; “The 
Steam Turbine,” by William Chilton; 
“Education of an Electrical Engineer,” by 
Professor F. G. Bailey. 


Persian T elegraphs. 


A British consular report for last year 
describes the progress which has been 
made in the construction of the central 
Persian telegraph. This line is to sup- 
plement the Indo-European service, as 
the latter is burdened with an increased 
traffic. The new line branches from the old 
at Kashan. Work was commenced in 
December, 1902, at this point, and con- 
struction has been pushed rapidly, despite 
the climate and other difficulties, at the 
rate of fifteen miles per week. The line 
was laid to Yezd, a distance of 237 miles. 
It thence proceeds to Kerman, the rate 
vf construction during this stretch being 
twenty miles per week. After reaching 
Bam, a single line joining the British 
frontier at Kuh-i-Malik-i-Sia was laid 
out. The new line gives a direct route 
from Persia to India. The old system 
followed two sides of a triangle. 
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Reviews of 


An Instrument Indicating Irregularity 

of Rotation. 

An instrument for indicating irregu- 
larity of rotation of a revolving mechan- 
ism has been invented by Dr. P. Ber- 
kirtz. This consists of a flywheel at- 
tached loosely to the shaft, the motion 
of which is to be examined. On the per- 
iphery of this wheel a projecting cam is 
attached, and against the latter presses, 
by means of a spring, a light arm, held in 
a radial position by guides, and articu- 
lated at the centre of rotation to a mir- 
ror by means of a small lever. The 
guides holding this rod are attached to a 
sector, which is fixed rigidly to the shaft, 
and which also carries two springs tending 
to hold this sector and the flywheel in a 
relatively fixed position. Any angular 
variation between the sector and the discs 
causes the end of the rod mentioned above 
to travel along the cam, the curve of the 
latter causing the rod to move in and 
out. The effect of this is to rock the mir- 
ror through a small angle. A beam of 
light is allowed to fall upon the mirror, 
and is then deflected to a screen. If the 
rotation of the shaft is perfectly regular, 
this beam traces on the screen a circle, 
but if there is any irregularity of motion, 
this is indicated by a distortion of the 
circle, due to periodic shifting of the 
flywheel ahead and behind the sector at- 
tached to the shaft. The apparatus in 
this way gives a visual indication of the 
irregularity of rotation. Where a per- 
manent record is desired, the light is 
allowed to fall upon a sensitized screen. 
—Translated and abstracted from L'In- 
dustrie Electrique (Paris), June 10. 


d 


Electric Conductivity of Solutions of Radium 
Bromide. 

Considering the strange behavior of 
radium salts, it is well that the electric 
conductivity of solutions of radium bro- 
mide should be investigated. This has 
been done by Messrs. F. Kohlrausch and 
F. Henning, who found that the con- 
ductivity of radium bromide seems to 
conform closely to that of barium, to 
which radium appears to stand nearest. 
There is no evidence of hydrolysis; the 
bright platinum electrodes remain un- 
affected. The equivalent conductivity in- 
creased regularly when the solution was 
diluted from one-twentieth to one-twelve- 
thousandth normal. The temperature co- 
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efficient of conductivity was 0.024, which 
is what could be expected by analogy. 
Owing to the difficulty of obtaining pure 
radium salts, the determinations can not 
claim a very high degree of reljability, 
particularly as there is an uncertainty 
about the atomic weight. From spectro- 
scopic evidence, Runge and Precht have 
concluded that the atomic weight of radi- 
um is 258. This will, of course, affect 
the determinations of conductivity which 
have been made, and bring radium near 
the monatomic metals. The determina- 
tions of Runge and Precht, as regards heat 
production by radium, agree well with the 
determinations of Thury, Laborde and 
others. They found last year that one 
gramme of radium developed 105 calories 
per hour. A more recent determination 
gave Precht a value of 98.8 calories. The 
lower atomic weight assumed by M. and 
Mme. Curie would bring this up to their 
own value, 113.3.—Abstracted from Engi- 
necring (London), June 10. 


# 
Electric Metal-Melting Furnaces. 


Two types of electric melting furnaces, 
for use in chemical and metallurgical in- 
dustries, have been developed by La So- 
ciété Anonyme I,Industrie Verriére et 
ses Dérivés. In these furnaces the charge 
is Included in the electric circuit as a heat 
resistance, by means of conductors embed- 
ded at different heights in the wall of the 
furnace. In order that the layer of the 
charge may vary in thickness, a number 
of these fixed leads are arranged one above 
another, so that they may be included in 
the circuit, according to the requirements. 
Air may be excluded from this furnace, 
since moving electrodes are not made use 
of. The gases set free are drawn off with- 
out mixing with air. The walls of the 
furnace are made of refractory material, 
and the conducting leads consist of rings, 
each ring being made of several pieces. 
This arrangement allows the current to 
be regulated and gives control of the heat 
developed. Thus, when putting the fur- 


‘nace into action, the material may offer 


a considerable resistance. The current is 
then passed through two sets of electrodes 
comparatively close together. As the charge 
becomes heated and the resistance de 
creases, the electrical connections are shift- 
ed to electrodes further and further apart, 
and in this way the current is kept at the 
proper value. When the molten material] 


must be maintained in this state for a 
considerable time, to allow purification to 
take place, the lower part of the furnace 
consists of a crucible of refractory mate- 
rial which catches and retains the molten 
mass. This crucible is surrounded with 
conducting material, through which cur- 
rent may be passed, and the material thus 
maintained at any desired temperature.— 
Abstracted from the Mechanical Engineer 
(London), June 4. 
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The Dissociation of Copper Sulphate and the 
Decomposition of Copper Anodes. 

In this article M. D. Tommasi gives an 
account of some experiments which he 
made some time ago, and which he thinks 
may account for certain phenomena ob- 
served in the decomposition of copper 
anodes. M. Tommasi found that upon 
beiling a solution of chemically pure 
copper sulphate this became cloudy; and 
upon letting it stand for a time, a pale 
green powder settled, which could only be 
basic sulphate of copper. The same effect 
was observed when a few crystals of 
copper sulphate were thrown into a litre 
of distilled water, while boiling. A 
quantitative determination showed that 
when fifteen grammes of copper sulphate 
were dissolved in 1,500 grammes of dis- 
tilled water, and boiled for seven hours, 
0.38 gramme of the basic sulphate was 
thrown down; but, upon further heating, 
there was no further deposition. To de- 
termine whether this basic sulphate would 
be dissolved if left in contact with the 
copper sulphate, a similar solution was 
prepared. After boiling for seven hours 
it was allowed to stand for three weeks. 
The quantity of basic sulphate found in 
this case was 0.356 gramme, a difference 
of 0.024 gramme from that found in the 
first experiment. Upon heating the so- 
lution used in the second experiment, 
%.020 gramme of the basic sulphate was 
thrown down, thus bringing the total 
amount in agreement with that observed 
in the first case. M. Tommasi gives some 
tables showing the amount of basic sul- 
phate formed with solutions of different 
strengths. The composition of the basic 
sulphate varies with the concentration of 
the solution, in genera] being the more 
basic the more concentrated the coppet 
sulphate. From these experiments M. 
Tommasi thinks that the deposit observed 
on copper anodes during electrolysis may 
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be attributed to this basic sulphate.— 
Translated and abstracted from D’ lec- 
tricien (Parts), June 4. 
# 
Why Use Carbon Brushes on the Modern 
Dynamo ? 

It is surprising—at least to Mr. J. W. 
Burleigh—that the carbon brush is still 
used on dynamoa, in spite of the increased 
knowledge of dynamo design. This prac- 
tically necessitates large commutators and 
extra expense of brush gear, large shafts 
and longer machines, and therefore must 
increase the cost of production by a large 
amount. Especially is this the case where 
large currents have to be dealt with. This 
practice results from the designer’s doubt 
of the efficacy of meta] brushes. Carbon 
brushes not only increase the first cost, 
but lower the efficiency, so that it fre- 
quently happens that this might be in- 
creased two or three per cent by the use 
of metal brushes. Consulting engineers 
demand carbon brushes, unmindful of the 
fact that so long as sparkless commuta- 
tion is secured it is immaterial of what 
the brush be made. The author com- 
pares the design of a commutator for a 
six-pole eighty-eight-kilowatt parallel- 
wound armature for carbon and for metal 
brushes. He finds that the use of carbon 
necessitates three times as many brushes 
as the metal. For the former, the com- 
mutator must be seventeen inches long, 
and for the latter only six. The watts 
lost, due to the friction of the carbon 
brush, number 1,025, as against 205 for 
metal. The watts lost, due to the resist- 
ance of contact of the former, are 1,260, 
as against 434, making the total loss 
¢,<85 watts for carbon, and 639 for metal. 
The watts lost per square inch are 2.51 
for carbon, and two for metal. The com- 
mercial efficiency with the carbon brush 
is 91.8 per cent; with metal, 93.4 per cent. 
The chief virtue of the carbon brush is 
its high specific resistance, which facili- 
tates sparkless commutation. To secure 
a similar condition with metal brushes, 
they may be subdivided with an insulat- 
ing partition between the portions; or the 
central layers of metal may have a higher 
specific resistance. Where a reversible 
motor is employed, a radial brush is nec- 
essary, but it should not be impossible to 
construct a satisfactory brush of this type 
out of metal. Mr. Burleigh then takes 
into consideration the effect of pole shape 
upon commutation. He shows that a 
radial division of the pole is not always 
satisfactory, though better results might 
be obtained were the slot carried entirely 
through the pole and yoke. He then calls 
attention to a type of pole suggested by 
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himself some years ago, in which, by 
means of magnetic shunts passing out of 
the area influenced by the armature wind- 
ing, the magnetic potential of the two tips 
may be made nearly the same.—A bstract- 
ed from the Electrical Review (London), 


June 10. 
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The New Holborn, London, Telephone 
Exchange. 

This article describes briefly the new 
equipment installed by the National Tele- 
phone Company in the Holborn exchange. 
The centra] battery has been adopted in 
its entirety, and some improvements and 
modifications have been made. One of 
these is the addition of three lamps next 
to the pilot lamp at each operator’s posi- 
tion, for the purpose of assisting both the 
operating and supervision. The pilot lamp 
is connected up in the usual way, with 
the relays associated with it, so that it 
glows whenever one of the subscribers’ 
call lamps lights up. Next to this is a 
red lamp, which lights up when the con- 
nection has been made to a junction line 
leading to an outer London exchange. 
This is to remind the operator to press 
the meter key twice instead of once, since 
a double rate is charged for outer London 
calls. On the right of this lamp is a 
green instruction circuit lamp, which is 
used when the monitor or manager wishes 
to question all the operators simultaneous- 
ly. At each operator’s position there is 
a key associated with this lamp, and when 
the lamp glows, this key is depressed and 
the operator’s instrument is then connect- 
ed to the instruction circuit. This action 
extinguishes the lamp, showing that the 
instruction call has been attended to. Con- 
nections to the operator’s speaking scet 
have been modified. Instead of the re- 
ceiver being connected directly to the sec- 
ondary of a small induction coil through 
the listening key, the winding of this coil 
is divided into two halves, each of 135 
ohms’ resistance, and one terminal of the 
receiver is connected to the middle point, 
while a supplementary resistance of 370 
ohms is placed in series between the other 
terminal and one terminal of the induction 
coil. The primary of the induction coil 
on the transmitter is connected in a some- 
what similar manner, the resistances in 
this case being eighteen ohms, eighteen 
ohms and fifty-five ohms. The object of 
this arrangement is to prevent the oper- 
ator’s own microphone from acting as a 
transmitter to "her own receiver. It is 
practically a three-wire connection, so 
balaneed that while the speech from the 
subseriber’s line is audible in the receiver, 
no noise is transmitted from the operator’s 
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own microphone. A fourth lamp on the 
right is associated with the registers. If 
the operator’s register is recorded proper- 
ly, it closes an auxiliary circuit and lights 
this lamp. The registering key is pressed 
after every call, whether the subscriber 
is ON a message or on unlimited service. 
—Abstracted from the Electrician (Lon- 
don), June 10. 
f 


Observations with Schlomilch’s Wave De- 
tector for Wireless Telegraphy. 

The wave detector devised the latter 
part of last vear by Herr W. Schlömilch, 
consists of a very small eleotrolytic cell. 
This is constructed by sealing a piece of 
the finest obtainable platinum wire with- 
in a capillary tube; then softening the 
glass and drawing out the tube so as to 
reduce still further the cross-section of 
the wire. The tube, thus reduced, is then 
broken, and the exceedingly small sur- 
face of platinum wire exposed forms the 
electrodes of the cell. The electrolyte 
used is usually dilute sulphuric acid, and 
a very small current is passed through 
the apparatus. If this be connected in a 
circuit so that electric impulses are set up, 
due, for instance, to clectric waves strik- 
ing the antenna of a wireless telegraph 
system, the current passing through the 
cell is momentarily changed. This effect 
has been attributed by Fessenden to a 
bolometer action, but it seemed to Herr 
M. Reich that this action deserved fur- 
ther investigation. He accordingly set 
up one of Schlomilch’s cells and passed 
through it non-oscillatory electric im- 
pulses obtained from a condenser. He 
found that the deflection of the galva- 
nometer connected in circuit with the 
cell was small when the impulse passed 
in the direction of the current, but that 
the deflection was large when the im- 
pulse passed in the opposite direction— 
larger, in fact, than the deflection of the 
galvanometer when the discharge of the 
condenser passed directly through it. The 
magnitude of the deflection varies with 
the intensity of the discharge, and also 
with the value of the polarizing current, 
and for every wave intensity there is a 
definite polarizing current which will 
give the maximum deflection. Bringing 
the electrolyte of the cell to the boiling 
temperature did not put a stop to its 
action. These observations seem to the 
author to prove that the action of the 
cell is not similar to a bolometer, but 
is due ‘to the effect of the waves upon the 
polarization of the electrodes.—Trans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), June 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


| A New Hamilton-Corliss Vertical 


Cross-Compound Engine. 

The accompanying illustrations show 
the assembly and a few details of the new 
Hamilton-Corliss vertical cross-compound 
engine, built by the Hooven, Owens, Rent- 
schler Company, Hamilton, Ohio. The en- 
gine shown is one which is being exhibited 
at the World’s Fair, St. Louis, is 34 by 68 


HAMILTON-CORLISS VERTICAL CROss-COMPOUND ENGINE, DiRECT-CONNECTED TO 


by 54 and direct-connected to a 1,500- 
kilowatt National Electric generator, a 
description of which was given in the 
ELectricaL Review for May 7. 

The engine has a norma! rating of 2,500 
horse-power. The cylinder sizes are, high- 
pressure cylinder, thirty-four inches di- 
ameter; low-pressure evlinder, sixty-cight 
inches diameter; stroke, fifty-four mehes ; 
speed, eighty-three revolutions per min- 
ute; main bearings, twenty-five inches di- 


ameter by forty-two inches long; shaft in 
wheel and generator, thirty inches diame- 
ter; crank pin, eleven inches diameter 
by eleven inches long; wheel, twenty-two 
feet diameter; weight, 120,000 pounds. 
The engine is heavily built, strongly 
webbed and braced throughout the frame, 
with the best distribution of metal to meet 
the lines of strain and to produce rigidity. 


The bed-plate is of the box section type, 
deep, massive and strongly webbed, with 
liberal bearing surface on the foundation. 
It is cast in one piece and is carried 
around the crank at full height forming a 
deep erank pit to retain oil. This base 
has easy lines and well rounded corners. 
The main bearing portion is bored and 
faced to receive the bottom box which is 
of shell type so arranged that it can be 
removed by raising the shaft enough to 


remove the weight from the box. This 
box is arranged for water circulation. 
The wheel is made in eight segments, a 
section of the rim and one arm to each 
segment. ‘These segments are carefully 
planed and fitted at the joints and are 
belted to the hub with turned steel bolts, 
holes being reamed for a driving fit. The 
rim is clamped together with steel arrow- 
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headed links which are shrunk in place. 
The hub is in two separate discs forced 
upon the shaft. These discs are drilled, 
reamed and are bolted to the arms with 
turned steel bolts. 

The “A” frame is cast in two pieces, 
strongly webbed, and is plancd and fitted 
together and bolted with reamed fitting 
turned steel bolts. Its lower portion is 
of the box or rectangular section which 
gradually changes to a circular section as 
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it reaches the top, which gives very pleas- 
ing, but very strong lines. The openings 
on the sides are especially designed to 
receive oil shields which entirely enclose 
this part of the engine. 

The guide barrel is circular in form, 
slightly flattened on the sides where the 
openings come, which are also designed 
for perfect fitting oil shields and doors. 
This portion of the frame is also strongly 
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ducting covering. They are lagged with 
sheet otcel with bright polished angle 
steel. The valves are located in the bar- 
rels to avoid the inconvenience of having 
to disconnect the valve gear when the 
heads are removed. This construction 
places the valves in such a manner as to 
reduce the clearance to about the same as 
if they were placed in the heads by bring- 
ing the exhaust valves partly within the 
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webbed. The guides are separated from 
the walls of the barrel by an air space, 
and are bored from a common centre. 
The barrel is faced at both ends at the 
same getting which ensures perfect align- 
ment. 

The cylinders are made of close-grained 
charcoal iron as hard as is practical to 
machine them. The exhaust chambers are 
separated from the cylinder walls by an 
air space. The arrangement is such that 
there ia a two-inch space between the 
cylinder walls and lagging for non-con- 


cylinder walls, although at no time do the 
valves enter the space swept by the piston, 
while the piston is allowed to sweep past 
the ports. The arrangement is different 
or the steam valve side. The ports on this 
side are so arranged that the incoming 
steam strikes the piston squarely on the 
end thus preventing any side shock or 
pound common to the vertical type of 
engine. Both steam and exhaust valves are 
deuble ported and have a very short travel. 
The valves are cored and made as light 


as possible. 
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The pistons are cored and made as light 
as consistent with the proper factor of 
safety. They have a follower ring and 
one sectional ring which is pressed out 
by spiral springs held in place by tee- 
headed brass bolts. The pistons are forced 
or a taper and locked with a jamb nut 
and keeper. 

The crosshead is of steel, with cast- 
iron slippers which are lined with best 
phosphor babbitt, peined in, bored and 
scraped to fit. Each slipper has a wedge 
adjustment which is entirely independent, 
hence the position of the slipper is not 
changed by its movement. The slippers 
are fastened to the crosshead by means 
of several steel bolts, relieving the wedge 
bolts of any extra strain and are so ar- 
ranged that they can be easily removed. 
Their construction is such that it is im- 
possible for them to get adrift. Piston 
rods are fastened to crosshead by thread, 
jamb nut and keeper. 

The connecting rod is of solid end pat- 
tern, five and one-half cranks Jong with 
wedge adjustment at cither end, so ar- 
ranged that in taking them up the length 
of the rod and clearance spaces remain 
constant. The boxes are of bronze, bab- 
bitted, peined, bored and scraped to fit. 

The valve gear differs somewhat from 
the regular type. The steam and exhaust 
valves are actuated by separate eccentrics, 
direct, without wrist plates. The neces- 
sary motion is obtained by the use of 
levers and links on each bonnet separately, 
thus greatly reducing the strains. The 
dashpots are hung from the bonnets and 
are close to the cylinder, which make 
a very compact and salf-contained ar- 
rangement, and are of the new noiseless 
pattern with the weight of the moving 
parts greatly decreased, and are adapted 
for much higher speeds than usual. Both 
steam aml exhaust cam rods have efficient 
unhooking devices so that the valve gear 
can be worked by hand to facilitate start- 
ing and warming up. The valves are 
double ported with very short travel. 

The dashpot levers are placed on the 
valve stems within the opening of the bon- 
net, hence are well supported on both 
sides to reduce wear. The releasing gear 
hooks and latch block trip plates have 
eight reversible wearing edges. All valve- 
gear connections are made to run as near 
noiseless as possible. The links have 
bronze connections with key adjustments. 
The weight of all reciprocating parts has 
been carefully proportioned so as to make 
the forces on the pins as uniform as possi- 
ble. 

The governor is of regular high-speed, 
centre-weighted, flyball type, with motor 
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and micrometer attachment for changing shielde to prevent oil from being thrown 


speed from switchboard to regulate for 


or the floor. The eccentrics are entirely 


throwing in parallel. It is placed on the enclosed to prevent oil creeping along 
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HIGH-PRESSURE CYLINDER, HAMILTON-CORLI88 VERTICAL CRoss-COMPOUND ENGINE. 


first gallery platform and ia easily accessi- 
ble. Both cylinders are under control 
of the governor, hence the work is proper- 
ly divided to suit the load. The range of 
cut-off is from zero to three-quarters 
stroke. 

The intermediate rocker arm supports 
for eccentric rods are of the box section 
strongly bolted to the guide barrel and are 
reenforced by braces from the “A” frame. 

The main bearings are lubricated by a 
continuous stream of oil, which is fur- 
nished by an oil pump driven from the 
eccentric. The oil is pumped from a tank, 
which is located beneath the floor, to two 
receivera, which are located over each 
main bearing cap. From here it flows by 
gravity to all parts of the journal. The 
bottom box of these journals is cored out 
and arranged for water circulation. The 
eccentrics, crosshead slippers, crosshead 
and crank pins are oiled from a gravity 
feed system by multiple sight-feed tanks 
located on the upper part of the engine. 
The crosshead slippers have wipers on the 
bottom end, which dip into reservoirs 
at the bottom end of stroke, ensuring per- 
fect lubrication of the guides. All the 
valve gears, rocker arms, etc., are lubri- 
cated by grease cups. The engine is thor- 
oughly furnished with oil guards and 


the ahaft and coming in contact with the 
wheel and generator. 
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A Recent Brake Test of a 400-Kilo- 
watt Westinghouse-Parsons Steam 
Tarbine. 

A brake test of a 400-kilowatt Westiag- 
houge-Parsons steam turbine was carried 
out during the latter part of last year 
at the shops of the Westinghouse Machine 
Company, East Pittsburg, Pa., by Messrs. 
Dean and Main, consulting engineers of 
Boston, Mass., and the following ia an 
abstract of their report: 

The turbine was direct-connected to an 
alternating-current generator, but for the 
nurpose of the test the latter machine 
was removed and a water brake subeti- 
tuted, the brake shaft being coupled to 
the turbine shaft. The turbine was con- 
nected to a surface condenser with the 
necessary pumps, and arrangements made 
for weighing accurately the water used. 
The tests were subdivided into ten-minute 
intervals. The duration of the full-load 
tests at 100 degrees euperheat was two 
hours, and for most of the others, one 
hour. As a test of the accuracy of the 
measurements, it was found that the 
weight of water collected during the ten- 
minute intervals varied but little during 
any one load. 

Tests were run for about one-third 
overload, full-load, three-quarters load 
and forty per cent load, for different con- 
ditions of steam and vacuum. The follow- 
ing table gives the results of the tests with 
100 degrees Fahrenheit superheat: 


41 per Cent 
31 per Cent | FullLoad. | 7 per Gent oad. 
Duration of test, hours.. ........ er wan 1 1 
Revolutions per minute.. ................... 3457.6 3546.5 3580.1 3588.7 
Work done by brake-horse-power........ .. 758.9 594.6 445.3 239.9 
Average steam pressure near throttle, pounds. 150 156 154 153 
Average superheat near throttle....... arr 104° F. 109° F. 104° F. 87° F. 
Weight of steam per hour per brake-horse- 
power, pounds.................... caches 12.07 12.41 12.86 14.62 
Average vacuum in exhaust, inches.......... 27.10 27.06 27.10 27.10 


The following results were obtained with approximately 180 degrees Fahrenheit 


superheat: 


Duration of test, hours. ............ 000. cece eee 
Revolutions per minute ........... PA EEANN 
Work done by brake-horse-power... ........... 
Average steam near throttle, pounds..... PETET 
Average superheat of steam near throttle......... 
Average weight of steam per brake-horse-power per hour... 
Vacuum in exhaust pipe, inches.................. 


The arrangement of stairways, galleries 
and platforms is such as to make all 
parts of the engine accessible, and are 
nicely set off with brass hand railway and 
polished stanchions. The platforms have 
special ribbing to prevent slipping, and 
are strongly supported to prevent vibra- 
tion. 


srt pal Full Load. 
ee ee 
a oe 1 1 
erator. 3477.2 3542.7 
eee 762.6 582.3 
ere 151 154 
EEEE 182° F. 181° F. 
11.17 11.45 
TEEPE 27.00 27.10 


With saturated steam, with « pressure 
of approximately 150 pounds at the 
throttle, the steam used per hour per 
brake-horse-power was 13.63 pounds for 
twenty-six per cent overload or 728.4 
horee-power; 13.91 pounds for a load of 
593 horse-power; 14.48 pounds for a load 
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of 448 horse-power and 16.06 for a load 
of 241 horse-power. During these tests 
the vacuum was approximately twenty- 
seven inches. With dry steam and a 
vacuum: of only 25.91 inches, the con- 
sumption of steam per brake-horse-power- 
hour was 14.35 pounds for a load of 593.1 
horse-power. 

From the tests with superheated steam 
at about 100 degrees, it will be seen that, 
taking the speed at full load as normal, 
the variation in speed with an overload of 
thirty-one per cent was 2.5 per cent below 
normal. With a load of seventy-seven per 
cent, it was 0.9 per cent above, and for 
a load of forty-one per cent it was 1.2 
per cent above normal. The sum of the 
extremes gives a variation in speed of 
3.7 per cent. Tests with dry steam under 
the conditions given show an extreme 
veriation in speed of 3.4 per cent. 

The tests with superheated steam show 
that the saving of steam is about one 
per cent for every ten degrees of super- 
heat within the limits employed during 
the tests. 

To determine the thermal efficiency of 
the turbine, in order that it may be com- 
pered in this respect with the recipr 
cating engine, an assumption of the 
internal losses must be made. It is diffi- 
cult to determine what these losses are, 
but, as it is becoming customary to allow 
six per cent for the internal losses of the 
reciprocating engine, the same allowance 
was made here, and it was thought that 
this is not too favorable to the turbine. 
Making this allowance, the following re- 
sults are obtained : 
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The Western Headquarters of the 
Stanley Electric Manufacturing 
Company. 

The accompanying illustration shows 
the exterior of the handsome headquar- 
ters of the Stanley Electric Manufactur- 
ing Company, at San Francisco, Cal. 
The entrance is on the corner and on a 
level with the sidewalk. The location 
is 69-75 New Montgomery street, diago- 
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The Curtis Steam Turbine. 

So much has been written about the de- 
sign and operation of the Curtis steam 
turbine that its principles are generally 
well known. In presenting the accom- 
panying illustrations, which throw a deal 
of light on the matter of design, details 
are omitted and only some of the more 
prominent characteristics will be pointed 


out. 
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San Francisco, CAL., HEADQUARTERS OF THE STANLEY ELECTRIC MANUFACTURING COMPANY. 


nally across from the Palace Hotel. Mr. 
F. V. Lee is the efficient Pacific Coast 
manager of the Stanley company, in 
charge of these offices. ‘The place ia a 
prominent attraction for all engineer- 
ing visitors to the Pacific Coast. 


109° Super- 181° Super- 
Dry Steam. heat heat. 


A PE A E a E TEE E a ee OEE, 
Rated, load, brake-horse-power. ..........6- sorses cose 593.17 594 . 60 592.27 
nternal steam, horse-pOWEF.........0+.0ce cece ec ee ees see 631.03 632.55 630.07 
otal steam used per hour, poundS....... .......eeeeee 0 8249 7384 6779 
Absolute steam presgure..... .....000.ccec0e eueueceeues 168.57 169.98 167.84 
Temperature of condensed steam. ...... 12... ee eee e eee 95. 95.8 94.7 
Heat utilized by turbine per pound, British thermal upits..; 1180.8 1182.8 1218.1 
17. 22° 18.43 19.48 
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Thermal efficiency. 
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Comparing these results with similar percentages from reciprocating engines, it 


is seen that they stand in the front rank, and have seldom been surpassed. 


a aama 
Transactions of the American Insti- 
tute of Electrical Engineers. 

Volume xx of the transactions of the 
imerican Institute of Electrical Engi- 
ers, covering the work of the Institute 
rom July 1 to December 31, 1902, is 
ing distributed. This volume contains 
'e papers read upon the following sub- 
cts: photometry and illumination, 
Tiable-speed motor control, braking 

d traction brakes. 


The Indian Textile Journal Diary 
and Reference Book for 1904. 

The Indian Textile Journal Company, 
Ltd., Bombay, India, has issued a diary 
and reference book for 1904. This book 
contains useful information in connection 
with cotton mills in India and Japan; in- 
formation for mill agents, managers, engi- 
neers and others; much valuable infor- 
mation in connection with Indian and 
British patents, and rules relating to 
certificates and examinations of mechanic- 
al engineers in India. 


The principle of this turbine permits 
the use of moderate rotative speeds, and 
compact and simple mechanism. The 
turbine is divided into stages, each of 
which may contain one, two, or more 
revolving buckets supplied with steam 
from a set of expansion nozzles. The 
work is divided between several stages, 
consequently the nozzle velocity in each 
stage is reduced. Under thia arrange- 
ment the energy of the moving steam 
is effectively given up to the revolving 
part. The division of pressure between 
the stages is so arranged as to utilize the 
largest possible proportion of the energy 
of expansion. 

For turbines of large capacity the Gen- 
eral Electric Company has applied these 
principles to the development of a tur- 
bine with a vertical shaft. All imposi- 
tion of weight on cylindrical bearings 
and tendency to shaft deflection are avoid- 
ed, as well as all difficulties due to ir- 
regularity of expansion or imperfections 
of support. 

The step-bearing at the end of the 
vertical shaft supports the weight of the 
revolving part and maintains the re- 


volving and stationary elements in exact 


relation. It consists of two cylindrical 
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cast-iron plates bearing upon each other 
and with a central recess to receive the 
lubricating fluid, which is forced in by 
steam or electrically driven pumps with 
a pressure sufficient to sustain the weight 
of the revolving part. It is apparent that 
the entire weight of the machine is thus 


StTEP-BEARING, SHOWING PacKING RINGS. 


carried on a film of lubricating fluid and 
that there is no appreciable friction. 
When the flow of liquid is interrupted 
the bearing is slowly worn away, but ex- 
perience has shown that interruptions in 
the flow seldom cause any deterioration 
which prevents the continuance of the 
machine in service after the flow is re- 
established. The tendency of the bearing 
in such cases is to wear itself to a new 
surface so that it operates normally. 
In consequence of the relation main- 
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tained between the revolving and station- 
ary elements by the step-bearing, it is pos- 
sible to operate the turbines with small 
clearances between the moving and sta- 
tionary buckets. 

The Curtis turbine is governed by 
changing the number of nozzle sections 
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in flow, and the efficiency of the machine 
is therefore about the same under one 
condition of load as another, except that 
friction, windage, and generator losses 
tend to slightly reduce the light load 
efficiency. Consequently, the efficiency of 
these turbines at light load is high, and 
with high overloads turbines of the Curtis 
type are operated without by-passing 
steam and without loss of efficiency. The 
generators to be operated with the tur- 
bines are designed for large overloads and 
the units are thus suited to effective oper- 
ation under a very wide range of condi- 
tions. 


BEARING SURFACES IN STEP-BEARING. 


The speed of these turbines with vari- 
able load is controlled by the automatic 
opening and closing of the original ad- 
mission nozzle sections, the number of 


GOVERNOR FOR 5,000-KILOWATT TURBINE. 


nozzle sections corresponding to the load 
always being kept in flow. A centrifugal 
governor attached to the top of the shaft 
imparts motion to levers which in turn 
work the valve mechanism. There are 
a number of valves, each communicating 
with a single nozzle section, or in some 
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cases two or more nozzle sections. These 
valves are connected to long pistons, by 
which the valve can be opened or closed 
by steam. The motion of each of these 
pistons is controlled by a small pilot valve 
which is worked by the governor mechan- 
ism. The movement of the governor 
mechanism moves the pilot valves suc- 
cessively and the main valves are opened 
or closed by the steam. The mechanism 
is simple and durable in its character, 
and imposes a light mechanical strain 
upon the centrifugal governor. By suit- 
able adjustment, almost any degree of 
accuracy in speed control is obtainable. 

The steam consumption of turbines of 
this type is dependent upon speed, size, 


NOZZLE. 


and other conditions, and varies in dif- 
ferent individual designs. Machines of 
this type, which have been tested, show 
excellent results. The guarantees of 
steam economy made 
by the General Elec- 
tric Company are con- 
servatively based. upon 
resulta obtained with 
machines in operation. 

The larger sizes of 
Curtis turbines are de- 
signed to operate con- 
densing, but they are 
all adapted to operate 
non-condensing, and 
when operating non- 
condensing will carry 
full-rated load. These 
turbines are designed 
to utilize the expan- 
sion of the steam to a 
high degree of vacu- 
um, and the use of 
good condensing fa- 
/ cilities is therefore de- 

sirable. 

== Some of the Curtis 


epee” turbines have been de- 


veloped with surface 
condensers forming 
the base of the turbine structure. This 
arrangement is very compact and con- 
venient. 

In the operation of these turbines the 
steam is expanded to a considerable de- 
gree before it reaches the first buckets. 
High temperature in the steam is there- 
fore not a source of practical difficulty, 
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and steam of very high pressure and high 
degree of superheat can be used. The re- 
duction in steam consumption by super- 
heat or increased pressure is stated to be 


~ 
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as great in the Curtis turbine as in any 
form of steam engine. 


STATIONARY BUCKETS FOR CURTIS STEAM 
TURBINE. 


The question is sometimes raised as to 
the rate of deterioration through erosion 
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REVoLVING WHEEL FoR 2,000-KILOWATT CURTIS 
STEAM TURBINE. 


of the buckets in the Curtis steam tur- 
bine. The General Electric Company has 
carried on experiments over a period of 
years with a view of ascertaining what 
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the extent of this erosion might be. The 
result of these experiments has shown con- 
‘clusively that while the wear varies, with 
different degrees of moisture in the steam 
and with different degrees of steam press- 
ure, it is in any event negligible from the 
standpoint of maintenance. All bucketa 
in the Curtis turbine can be renewed with- 
out difficulty and at small expense. In 
the lower pressure stages, where the den- 
sity of steam is less, no wear has been 
perceptible. 

The speeds adopted for the Curtis tur- 
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OF CONSTRUCTION. 


bines are such as to give the best results 
in the design of the generators; conse- 


quently the General Electric generators 
designed for operation with turbines have 
the highest efficiency and the best elec- 
trical constants, and are so proportioned 
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that they will carry heavy overloads with- 
out injurious heating. The General Elec- 
tric Company is building turbines rang- 
ing in capacity from one and one-half 
kilowatts to 5,000 kilowatts. 


REVOLVING BUCKETS FOR CURTIS STEAM 
TURBINE. i 


The Curtis turbine is especially well 
adapted for driving electric generators 
and is also suitable for driving centrif- 
ugal pumps, blowers, fans and other 
similar apparatus. 
Turbines for such ap- 
plications are being 
rapidly developed and 
will soon be available. 
In order to meet the 
demand for small di- 
rect-current turbines 
to be used for exciters, 
train lighting and iso- 
lated lighting, a com- 
plete line of horizon- 
tal-shaft turbines has 
been developed, rang- 
ing from one and one- 
half kilowatts to 300 
kilowatts. These machines are designed 
to operate at low shaft speed without the 
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REVOLVING FIELD FoR A 5,000-KILOWATT ALTERNATING-CURRENT 
TURBINE-GENERATOR. 


use of gearing and show relatively high 
steam economy when operating non-con- 
densing. They are self-contained and are 
automatic in regulation. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SOUTHERN RAILWAY CONSOLIDATION—The Southern Elec- 
trical Securities Company has been incorporated under the laws of 
the state of New Jersey with a capital of $1,000,000 and with $1, 
600,000 of bonds. This company has absorbed the Beaumont Trac- 
tion Company, the Southern Light and Traction Company, of Nat- 
chez, the Jennings Electric Light and Power Company and the Vicks- 
burg Railway and Light Company. 


LONG-DISTANCE TROLLEY LINE FOR GEORGIA—A trolley 
line has been projected from Atlanta, Ga., to Anderson, S. C., and 
the proposed route is now being surveyed. The line will be 140 
miles long, and will connect at Anderson with the trolley line from 
Greenville, making the whole line 165 miles in length. The line, as 
now proposed, will extend from Atlanta to or near Stone Mountain, 
Lawrenceville, Hoschton, Jefferson, Commerce and Carbesville, in 
Georgia, and thence to Anderson. 


MEXICAN ELECTRICAL NOTES—tThe formation of a syndicate 
for the purpose of constructing a system of electric railways in and 
about Parral, state of Chihuahua, is progressing satisfactorily. This 
syndicate proposes to build and operate, in addition to the railway, 
a system of telephones in the state of Chihuahua. This system will 
connect the principal mining camps and the agricultural and cattle 
regions with the capital of the state. An electrical power plant and 
electric tramway system will be constructed at the Barranca del Oro 
mines, situated at Ixtlan, territory of Tepic, Mexico. 


INCREASE IN THE CAPITAL OF THE NIAGARA, LOCK- 
PORT & ONTARIO POWER COMPANY—At a meeting of the di- 
rectors of the Niagara, Lockport & Ontario Power Company, held on 
June 18, it was voted to increase the capital stock from $1,000,000 
to $10,000,000, for the construction of the power canal from the 
Niagara river, under a state charter which was granted ten years 
ago. Mr. Stephen S. Palmer, of New York, was elected a director in 
place of Thomas Oliver, resigned, and Judge Charles Hickey, of 
Lockport, was elected a director in place of Charles J. Perrin, of 
Lockport, resigned. 


CHANGE OF OWNERSHIP OF MUNCIE (IND.) LIGHTING 
PLANT—The Electric Company of America, the headquarters of 
which is at Philadelphia, Pa., has purchased the entire holdings 
of the Muncie Electric Light and Steam Heating Company. It is 
understood that extensive improvements have been planned. The 
Electric Company of America is said to be negotiating for the pur. 
chase of the entire holdings of the Muncie, Hartford & Fort Wayne 
Interurban Railway Company. As this company controls the light- 
ing plant at Marion, Ind., it is thought that if the proposed deal is 
closed the power plant of the traction company at Eaton will be 
enlarged and used to supply the needs of both cities. 


PENNSYLVANIA TUNNEL CONTRACT GIVEN OUT—The New 
York Contracting and Trucking Company has been awarded the 
contract for excavating the site of the Pennsylvania Railroad ter- 
minal in New York city by the directors of the Pennsylvania, New 
York & Long Island Railroad Company. It is reported that the 
amount of the contract was $5,000,000. Mr. R. G. Collins, chief engi- 
neer of the New York Contracting and Trucking Company, will have 
charge of the undertaking. The excavation is to be dug or blasted 
out to a uniform depth of forty feet. One-third of the operations 
will be through solid rock. The New York Contracting and Truck- 
ing Company was incorporated in New York city in May, 1900, 
with a capital of $10,000. James E. Gaffney was its first president. 


SUBWAY COMPANY WINS IN SUIT WITH CITY—Justice 
Scott, in the Supreme Court, has sustained the demurrer inter. 
posed by the Empire City Subway Company to the suit brought by 
the city of New York against it and the Consolidated Telegraph 
and Electrical Subway Company, to compel them to give a correct 
accounting of the capital invested and of their net earnings. The 
franchises of these companies require them to pay to the city all 
net earnings in excess of ten per cent of the cost of construction 


It was alieged by the city that the companies had avoided making 
these payments by incorrect reports. The counsel for the com- 
panies demurred, on the ground that the complaint did not contain 
facts, but simply conclusions, and Justice Scott held that the com- 
plaint was insufficient. 


CONSOLIDATION OF IDAHO POWER COMPANIES—A new 
corporation has been organized in Idaho with a capital of $2,000,000. 
This is the consolidation of the Bonanza Land, Power and Light 
Company and the American Falls Power, Land and Light Company 
with the Tarbet power interests of that vicinity. The name of the 
new company will be the Idaho Consolidated Power Company. It 
has been incorporated under the laws of Wyoming. In addition to 
the properties named, the company also takes over the interests of 
the Blackfoot Light and Water Company and the Rexburg Light and 
Power Company. The officers are A. H. Tarbet, of Salt Lake City, 
president; J. H. Brady, of Pocatello, general manager; D. W. Stan- 
rod, of Pocatello, treasurer, and W. S. Chaney, secretary. The com- 
pany derives its power at American Falls, Ida. It is intended to 
run a pole line to Butte, Mont. The present plant at American 
Falls will be enlarged and many improvements made. 


GOVERNMENT WIRELESS SERVICE—It is announced that a 
contract has been signed by the United States government, at 
Washington, with the De Forest Wireless Telegraph Company, 
providing for an extensive wireless service. The terms of the 
contract give the government the right to make full use of the 
De Forest system, and the government pays for the installation 
of stations and equipment. The company reserves the right to 
send all private and commercial messages over these lines. The 
contract accomplishes the plan of wireless communication from 
New England to Panama, and it is expected, will make it possible 
to communicate, within a short time, from New York to the Orient. 
Stations will be erected connecting the naval bases in Key West, 
Fla., Guantanamo and Culebra, Cuba, and Panama. A station will 
be placed in lower California, to connect with San Francisco, which 
will connect with Seattle. One of the largest stations is being 
operated at Dutch Harbor, in the Aleutian Islands, and this will 
be placed in communication with a station at Kamchatka, Japan. 
The contract was entered into by Rear-Admiral Manney, chief of 
the naval bureau of equipment, and Abraham White, president of 
the American De Forest Wireless Telegraph Company. The com- 
pany is to supply to the government the wireless instruments, and 
guarantees to maintain reliable service on the following circuits: 
Key West to Panama, 1,000 miles; Porto Rico to Key West, 1,000 
miles; south Cuban coast to Panama, 720 miles; Pensacola to Key 
West, 450 miles; south Cuba to Porto Rico, 600 miles. 


PERSONAL MENTION, 


MR. O. FINNIS has resigned as superintendent of the electric 
light plant at Grand Rapids, Mirn., to accept a position at Hib- 
bing, Minn. 

MR. FREDERICK PARKER, who is a brother of Justice Alton 
B. Parker, has been appointed secretary of the Mineola, Port 
Washington & Roslyn Traction Company, Mineola, L. I. 


PROFESSOR W. F. M. GOSS, M. Am. Soc. M. E., and dean of 
the School of Engineering, of Purdue University, recently re 


ceived from the University of Illinois the honorary degree of doctor 
of engineering. 


MR. S. P. GRACE, chief engineer of the Central District and 
Printing Telegraph Company, Pittsburg, Pa., had the honorary de- 
gree of “Master of Engineering” conferred on him recently by the 
State University of Michigan. 


MR. E. F. PHILLIPS, of the Edison Electric Illuminating Com- 
pany, Detroit, Mich., was elected president recently of the Michigan 
Association of Electric Light Managers, which was organized May 7 
at Detroit. Mr. F. S. Hubbell was elected secretary. 


MR. EDWARD B. GOUDEY, vice-president and general manager l 
of the Goudey-McLean Company, has resigned to associate himself 
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with the firm of B. F. Bell & Company, consulting engineers, 
220 Broadway, New York city, N. Y. Mr. Goudey retains his 
interests in and remains vice-president of the Goudey-McLean 


Company. 
PROFESSOR A. MARSTON, who was in charge of the civil 
engineering department of the Iowa State College, Ames, Iowa, 
for a number of years past, was recently elected dean of the engi- 
neering division of the college. Professor G. W. Bissell has charge 
of the department of mechanical engineering and Professor L. B. 
Spinney has charge of the department of electrical engineering. 


MR. T. T. LYMAN, chairman of the executive committee of the 
New York League of Heat and Cold Insulation, and manager of 
, the asbestos department of the H. W. Johns-Manville Company, 
New York city, N. Y., was tendered a silver loving service at the 
first annual dinner of the league held recently in the dining-rooms 
of the Building Trade Employers’ Association, Manhattan. The 
service was as a token of the high esteem and regard in which 
he is held by his fellow members for his efforts in their behalf. 
The service was composed of a silver loving cup eighteen inches 
high, capacity of five quarts, resting on a silver tray twenty inches 
in diameter, with one dozen silver cups encircling the tray around 
the cup, which bore the following inscription: ‘‘Presentea by the 
New York League of Heat and Cold Insulation to Thomas T. Lyman 
in recognition of his loyalty to our cause. 1903-1904.” 


MR. WALTER H. WHITESIDE has been appointed general man- 
ager of sales for the Allis<halmers Company. The new management 
of the Allis-Chalmers Company is acquiring the services of some of 
the ablest men in their respective lines in the country. Until quite 
recently Mr. Whiteside occupied an important position in the West- 
inghouse organization. He was manager of the supply department 
of the Westinghouse Electric and Manufacturing Company, Pitts- 
burg, Pa., and general manager of the Sawyer-Man Electric Com- 
pany, of New York city. Mr. Whiteside’s experience, however, has 


not been confined to the electrical field. In 1881 he entered the em- 
ployment of the Hercules 


Powder Company, the high 
explosive or dynamite 
branch of the Dupont 
Powder Company, of Wil- 
mington, Del. He intro- 
duced its high explosive 
products into the Lake 
Superior regions, including 
the Calumet and Hecla 
mines and other mining 
districts. Four years later 
he became associated with 
the Cleveland DBlectrical 
Manufacturing Company, of 
Cleveland, Ohio. He was 
with this company for near- 
ly twelve years. During the 
first two years he served in 
various capacities, and the 
remainder of the time was 
manager of the Chicago 


` 


MR. WALTER H. WHITASIDE. 


office. Mr. Whiteside was appointed manager of engine sales for the 
Gates Iron Works, of Chicago, in 1896. He was made manager of 
the Washington office of the Westinghouse Electric and Manufactur- 


ing Company in 1898. In this position he became associated with 
some of the largest electrical projects undertaken in the district 
which his office covered. He has been widely recognized for his 
engineering work in connection with the installation of electrical 
power in the drydocks of the navy department, especially the docks 
at Portsmouth, League Island and Boston. He was largely responsi- 
ble for effecting the change in voltage standardization from 80 to 
125 volts in electric lighting and power installations on board vessels 
of the United States Navy. Probably his best work in a commercial 
sense was in connection with his services with the detail and supply 
department of the Westinghouse Electric and Manufacturing Com- 
pany. About a year ago he was appointed general manager of the 
Sawyer-Man Electric Company, of New York, at the same time con- 
tinuing as manager of the detail and supply department of the 
parent company at Pittsburg. While Mr. Whiteside is a man of 
great commercial ability, he is very popular and possesses a de- 


ELECTRICAL REVIEW 


31 


lightful personality. He enters upon his new duties about the 
middie of July. His position will be that of general manager of 
sales for all departments of the AllisChalmers Company, including 
the Bullock Electric Manufacturing Company, which has become the 
electrical department of the Allis-Chalmers Company. His experience 
thoroughly qualifies him for this important duty, and he is the 
recipient of the good wishes of a very, wide circle of business 


acquaintances. 
ELECTRICAL SECURITIES. 


Following the procedure of a week ago, there was a leisurely 
improvement in the condition of the stock market. While the 
dealings were not extremely active, the gains were general and 
extended to good proportions. The general sentiment is that con- 
ditions will improve, and the favorable weather conditions still 
continue a key to the market outlook. It is significant that a 
number of large operators who, up to a few weeks ago, were on 
the side depressing the market, have now turned about and are look- 
ing and working for higher values. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 25. 


New York: Closing. 
Brooklyn Rapid Transit...................- 4856 
Consolidated Gas............0c cece ence eeees 192% 
General Electric. ......... ccc ccc cece ”... 155 
Kings County Electric................0c eee 187 
Manhattan Elevated...............0ccccuees 148% 
Metropolitan Street Railway................ 107% 
New York & New Jersey Telephone.......... 144 

175 


Westinghouse Manufacturing Company...... 

The reports of the New York City Railway Company and the 
Third Avenue Railroad Company for the quarter ended March 31, 
1904, show as follows: New York City Railway Company—gross 
earnings from operation, $3,262,845; operating expenses, $2,052,466, 
leaving net earnings of $1,210,379; other income, $190,615, bringing 
the gross earnings from all sources up to $1,400,944, as compared 
with $1,889,000 for the corresponding quarter of 1903. Third Ave- 
nue Railroad Company—gross earnings from operation, $475,992; 
operating expenses, $224,934; net earnings, $251,058; other income, 
$200,189, making the gross income from all sources $451,247, against 
$293,296 for the same period last year. The decrease in the net 
earnings of the Metropolitan system is attributed by President 
Vreeland to the unfavorable weather conditions generally, and 
also to the fact that sixty per cent more accident cases (prin- 
cipally for accidents which occurred more than three years ago) 
were disposed of than during the corresponding quarter of the 
previous year. The first quarterly rental dividend of 1% per cent 
on Third Avenue Railroad will be paid by the New York City 
Railway Company July 30. Books close July 13. 

The directors of the Westinghouse Electric and Manufacturing 
Company have declared the regular quarterly dividend of 2% per 
cent upon the preferred and the assenting and the non-assenting 
stocks of the company, payable July 11. 


Boston : Closing. 
American Telephone and Telegraph........ 130% 
Edison Blectric [lluminating................ 238 
Massachusetts Electric.................0006 72% 

121 


New England Telephone.................... 
Western Telephone and Telegraph preferred. 80 


Philadelphia : Closing. 
Hlectric Company of America............... 91% 
E:ectric Storage Battery common........... 55 
Electric Storage Battery preferred.......... 55 
Philadelphia Electric....................... 6 
Union Traction s 6: sasacuden esas yeh lee e's 51% 
United Gas Improvement................... 84 

Chicago : Closing. 
Chicago Telephone...................0ceeee 122% 
Chicago Edison Light....................... 142 
Metropolitan Elevated preferred............ 52% 
National Carbon common................... 29 
National Carbon preferred................. 100 
Union Traction common.................... 5 
Union Traction preferred................... 27 


The regular quarterly dividend of 2% per cent on the stock of 
the Chicago Telephone Company was payable June 30, 
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ELECTRIC LIGHTING. 


DUNDEE, ILI..—Arrangements have been made by the Dundee 
Citizens’ Light and Power Company to furnish street lights for the 
west side of the city. 


MINNEAPOLIS, MINN.—It is reported that an electric plant 
may be established between Courtenay and Wimbledon, to furnish 
light to both towns. 


AMHERST, N. H.—Arrangements have been made whereby cur- 
rent will be transmitted from the electric plant at Milford for light- 
ing the village streets. 


LONG BRANCH, N. J.—A five-year contract has been given 
by Belmar’s council to the Atlantic Coast Electric Light Company at 
$85 a year for each arc light. 


MYSTIC, CT.—The Westerly Gas and Electric Company, of West- 
erly, R. I., has acquired the Mystic Electric Light Company and the 
South Shore Electric Light Company, of Mystic. 


OSHKOSH, WIS.—The Central Construction Company has se- 
cured the contract for installing electric lights at Kilbourn City, 
valued at $8,644. Twenty-eight lights will be used. 


ROCHESTER, N. Y.—A certificate of the merger of the Municipal 
Gas and Electric Company with the Rochester Gas and Electric 
Company has been filed with the secretary of state at Albany. 


WASHINGTON, D. C.—A steam turbine is to be installed in 
the plant of the United States Electric Lighting Company at 14th 
and B streets, which will add materially to the resources of the 
station. 


BATESBURG, S. C.—An election held for the purpose of deciding 
the question of bonding the town for $20,000, with which to establish 
an electric lighting plant, resulted in a vote of seventy-five for and 
eighteen against the proposition. 


NORFOLK, CT.—The amount of $10,000, which was to be raised 
by the Norfolk people in order to reorganize the Norfolk Electric 
Light and Power Company, has been secured, and the new company 
will be organized at an early date. 


COLUMBIA, TENN.—It is announced that new machinery will 
be installed at the plant of the Columbia Water and Light Company, 
so as to permit of its being operated during the day. The plant is 
owned by Mr. Charles E. Bigelow, of New York city. 


CHILLIWACK, BRITISH COLUMBIA—The Chilliwack Electric 
Light aud Power Company has applied to the council for permission 
to install an electric light system in the town, and also for per- 
mission to build street car lines throughout the municipality. 


NEW RICHMOND, WIS.—Active operations have begun on the 
second electric power transmission plant of the Apple River Power 
Company near Somerset. When this plant is completed, the com- 
pany, which now lights New Richmond, will also furnish power and 
light for Stillwater. 


ANN ARBOR, MICH.—The Michigan Milling Company has let 
the contract for a building 45 by 70 feet to be constructed at the 
site of the burned Argo mills, which will be used as a power plant 
to generate electricity to run its other two mills in the city. The 
new plant will be finished in sixty days. 


WATKINS, N. Y.—The board of water and sewer commissioners 
of the village of Watkins, N. Y., offer for sale not to exceed $20,000 
bonds of said village, authorized in April last for the installation 
of a municipal lighting plant. Proposals addressed to C. M. Wood- 
ward, secretary, Watkins, N. Y., will be received until July 20, 1904. 


LOUIsVILLE, KY.—The American Electric Lighting Company 
has filed articles of {incorporation with a capital stock of $10,000. 
The company is to light the new city of Oakdale, which lies 
south of Louisville. The incorporators are as follows: Chas. A. 
Hess, Mary Rosenfield, Louis F. Otis, Thomas F. Condon. The 
corporation is to have a life of twenty-five years and a maximum 
indebtedness of $5,000. 


BOONEVILLE, MISS.—At a meeting of business men held re- 
cently a stock company was organized and stock subscribed for 
the erection of an up-to-date light plant and telephone system. 
Booneville is without lights now, and the new light plant will 
be put in operation at once. The town has granted a franchise, 
and application will be made for a charter. 
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WILKESBARRE, PA.—At the annual meeting of the stockholders 
of the People’s Light Company, of Pittston, the following directors 
were elected: Liddon Flick, R. J. Flick, C. O. Perkins, W. I. Hibbs 
and J. N. Thompson. On the organization of the board the follow- 
ing officers were elected: president, Liddon Flick; vice-president, 
J. N. Thompson; secretary and treasurer, R. J. Flick. 


WARREN, OHIO—The village council of Newton Falls has 
awarded a ten-year contract for lighting that village with electricity 
to E. E. Mandeville, of Philadelphia. He is to build and equip the 
plant and system, and furnish sixteen arc lights at $70 per lamp. A 
twenty-year franchise for commercial] lighting and furnishing power 
also went with the contract. The service is to begin within three 
months. 


LA GRANDE, ORE.—The company that has bought out the La 
Grande Light and Power Company plant will within the next 
eighteen months make an addition of 150 horse-power to the plant 
and reconstruct it entirely, putting $16,000 into improvements. 
The plant was recently sold to J. A. Thronson & Bros., of Dayton, 
Wash., to be known as the Thronson Stock and Power Company. 
The consideration was $40,000. 


BURLINGTON, VT.—An extensive water power, developed in 
Middlesex by G. E. Moody, of Waterbury, and G. H. Almon, of 
Montpelier, is nearly ready for use. They constructed a dam 150 feet 
long across the Mad river, thereby giving them a pond one mile 
long and 300 feet wide. Men are now at work building the power- 
house, which will soon be completed. The power for lighting 
the village of Northfield will be taken from this source as well as 
power for the extensive granite industries in that village. 


MINBOLA, L. I.—A franchise for fifty years has been granted 
to the Queens Borough Gas and Electric Company, of Far Rock- 
away, by the Nassau supervisors, to lay mains, erect poles and 
string wires under and over county roads in the town of Hemp- 
stead, for the purpose of furnishing gas and electricity to the 
people for light, heat and power. The company is required to 
give a bond for $2,000 and pay an inspector $3 daily to see that 
the highways are properly replaced after being disturbed in per- 
formance of the work. 


CAMBRIDGE, NEB.—The Cambridge electric light plant, which 
has been operated under the management of P. B. Cole, has been 
organized into a corporation under the name of the Cambridge Elec- 
tric Light Company, with an authorized capital of $10,000. The 
articles of incorporation include the maintenance of a heating plant 
and a system of waterworks, which will be put into effect later. At 
a meeting of the stockholders the following board of directors was 
elected: W. H. Faling, J. H. Rosenfelt, E. C. Rodwell, George 
Williams and D. F. Neiswanger. 


AUTOMOBILE NOTE. 


THE AUTOMOBILE RUN TO ST. LOUIS—The touring com- 
mittee of the American Automobile Association, having in charge 
the run to St. Louis, July 25 to August 10, 1904, is now able to 
announce that at prattically all night stops more than ample accom- 
modations have been secured for man and machine, and at over 
half the noon stops the luncheon arrangements have been settled. 
In nearly all cases covered garages are available. In the few 
instances where storage will have to be in the open air the com- 
mittee has obtained the use of enclosed yards, where the machines 
will be under the eyes of watchmen during the night. At all night 
stops the committee is arranging for adequate supplies of gasoline, 
in several cases tank wagons being contracted for to be on hand at 
the garages. President Francis, of the St. Louis World’s Fair, has 
issued a permit for the parade to enter the exposition grounds. The 
suggested line of march at St. Louis submitted by the St. Louis 
committee is as follows: On the morning of August 11 all machines 
will meet at Twelfth and Pine streets, and proceed west on Pine 
street to Grand avenue, north on Grand avenue to Lindell avenue, 
and straight out Lindell avenue to the exposition grounds. From 
there the line of march will be through the grounds and out one of 
the gates, entering Forest Park, where the tour will disband and 
refreshments will be served. The St. Louis Automobile Club has 
tendered the use of its new club-house and grounds to the tourists 
on August 10 and during the days while the tourists are in the city. 
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ELECTRIC RAILWAYS. 


OSKALOOSA, LA—The Mahaska Construction Company has 
been formed to build an electric line to Beacon and Buxton. 


CRESTON, IOWA—A company has been formed to build an elec- 
tric interurban line to Des Moines. Richard Brown, of Creston, is 


secretary. 
SHARON, PA.—Civil engineers are at work making a general 
survey of the proposed new trolley line between New Wilmington 


and Sheron. l 

BVANSVILLE, IND.—The town of Rockport has granted a fran- 
chise to the Evansville & Rockport Traction Company for a term of 
fifty years. Work must be begun within a year. 


BALTIMORE, MD.—The Middletown & Cecilton Railroad Com- 
pany bas been granted a franchise for a trolley line between Mid- 
dletown, Delaware, and Fredericktown, on the Sassafras river. 


HARTFORD, CT.—<A financial statement issued by tae Con- 
necticut Railway and Lighting Company shows earnings of $354,- 
981.78 for the first four months of this year, as against $282,968.60 
for the same months in 1903. 

BUTLER, PA.—A syndicate has a local real estate firm at work 
taking rights of way for a trolley line from Butler to Kittanning. 
The line passes through East Butler, and thence is to parallel the 
Kittanning pike through Coylesville and Worthington. 

NEW HAVEN, CT.—The Consolidated Railway Company, through 
its Fair Haven and Westville branch, has begun the construction 
of the connecting link between the Fair Haven and the Wallingford 
trolley roads. The road will be completed in September. 


SPRINGFIELD, OHIO—The Springfield & Xenia Railway Com- 
pany has been incorporated with a capital of $100,000, by Harrison 
B. McGrew, J. W. Van Dewees, A. T. Hills, G. D. Reed and N. Haas. 
The company will acquire the Springfield & Xenia line, now in oper- 
ation. 

CARTHAGE, MO.—The Western Traction Company, which pur- 
poses to build an electric line from Carthage to Springfield, has 
awarded the contract for construction work to the Farnham Con- 
struction Company, Chicago. The securing of the right of way will 
begin as soon as the route has been surveyed. 


SAN JOSE, CAL.—The Interurban Electric Road is extending 
its line from Saratoga to Congress Springs and cars will be run- 
ning to that point within a few weeks. With the completion of 
the road to Congress Springs the rolling stock will be largely 
added to and a fast passenger service will be installed. 


SPOKANE, WASH.—It is reported that a project is now on 
foot to build an electric railway from Hedley, British Columbia, 
to Curlew, on the Spokane Falls & Northern Railroad. J. M. 
Hagerty of the Similkameen Falls Power and Development Com- 
pany is said to be making negotiations for the construction of 


the road. 


WHEBRLING, W. VA.—The Steubenville, Mingo & Ohio Valley 
Traction Company has been granted a franchise by the Jefferson 
county commissioners to construct a line along the pike between 
Steubensville and Mingo. The new line will follow the river 
a will shorten the distance between the two towns by several 
miles, 


WINCHESTER, VA.—A company to build an electric railroad 
from a point just outside of Washington, via gluemont, to Win- 
chester has been formed here. S. H. Hansbrough is president; 
Shirley Carter, secretary, and S. L. Hoover, manager. The build- 
ing of the new road is contemplated to take place as soon as the 


franchise is secured. 


ELIZABETH, N. J.—The Morris County Traction Company has 
secured a right of way through Union township, and will soon 
start work on its line from Springfield to Summit. The road will 
also connect the following places: Chatham, Madison, Morristown, 
Denville, Dover and Lake Hopatcong, with branches to Paterson, 
Boonton and Bernardsville. 


, NEW YORK, N. Y.—The contract for the building and instal- 
ation of the first electro-magnetic railroad to come into existence 
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has been awarded. The road, which is of the elevated type, is 
to run from South Beach, S. I., to a point near Midland Beach, 
and will be about two miles in length. Professor A. C. Albertson 


is the inventor of the system. 


JEFFERSON, OHIO—The Warren, Cortland & Jefferson Traction 
Company has been granted a franchise by the county commissioners 
to build and maintain an electric road from the north line of Trum- 
bull County, in Colebrook, north to Miller’s Corners, in New Lyme 
Center, and thence north to the south line of Jefferson village. The 


road ia to be completed by 1906. 


BAY CITY, MICH.—The promoters of the Saginaw Southern 
Railway Company, which has a franchise to build an electric line 
from Saginaw to Owosso, state that the project has been financed 
and that the work of construction will begin shortly. The company 
will also build a line from Saginaw to Caro, and from Bay City to 


Saginaw, with a branch to Vassar. 


MUNCIE, IND.—The construction work on the Muncie & Day- 
ton traction line has been completed to a point three miles east of 
here, and there is no doubt that the road will be built into this city 
before the end of summer. The road is now in operation between 
Dayton and Greenfield, Ohio. The power station is at Winchester 
and the several substations are about finished. 


BOSTON, MASS.—The receivers of the Lowell & Boston Street 
Railway, operating nine miles of track between Woburn and 
Billerica, have resumed operation of the property. It is understood 
they will ask the Woburn city council to renew the location for 
a line in the westerly part of the city, granted the old manage- 
ment of the road, it having expired by limitation July 1. 


BELMAR, N. J.—The work of laying the trolley tracks to con- 
nect Belmar with Spring Lake has been begun. When completed, 
this line will form a circuit from Trenton to Lakewood and Point 
Pleasant, along the shore, taking in Manasquan, Sea Girt, Spring 
Lake, Como, Belmar, Avon, Asbury Park, Long Branch and all the 
shore-lying district, to Atlantic Highlands and Keyport, and across 


country to Trenton. 


NORRISTOWN, Pa.—The Souderton, Skippack & Trooper 
Railway Company has increased its capital stock from $100,000 
to $200,000, and the directors were authorized to bond the road 
for $170,000 or at the rate of $10,000 a mile. The company has 
about twenty-five yards of track laid in Worcester township, but 
was halted by the township authorities, who contended the com- 
pany was not in a position to construct and equip the road. 


MINEOLA, N. Y.—The project of a trolley to connect the villages 
along the north shore of Long Island with the county seat of Nassau 
County is again being revived. It is stated that much of the right 
of way has been secured, and that there is ample capital behind the 
plan. The road, as proposed, will run from Huntington, to and 
through East Norwich, Oyster Bay, Locust Valley, Glen Cove, Sea 
Cliff, and thence to Roslyn, and along the Roslyn and Mineola road 


to the county seat. 


WASHINGTON, PA.—The Washington County Street Railway 
Company, headed by former State Senator William Flinn and other 
Pittsburg capitalists, recently granted franchises in Washington, is 
making active preparations to commence work on the construction 
of a line from Washington to Pittsburg. The route through East 
Washington has been refused, and the line from Washington will 
connect with the Pittsburg & Charleroi line at Library, instead of at 
Finleyville, as contemplated. Engineers are now making surveys. 
The line, it is estimated, will be constructed for $700,000. 


STOCKTON, CAL.—Four franchises for suburban electric lines 
have been granted to H. H. Griffiths by the board of supervisors. 
They will connect with the new electric street railway system, 
which Mr. Griffiths will construct in Stockton. He had already 
secured franchise for lines in all parts of Stockton. One of the 
roads in the county will run from the city limits out the old 
French Camp toll road and back to the city limits. Another line 
will run out one and one-half miles through the Fair Oaks ad- 
dition. The third route will run over the lower Sacramento 
road to Calaveras river and the fourth out by way of the Chero- 


kee Lane. 
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INDUSTRIAL ITEMS. 


THE KMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., illustrates and describes in its bulletin No. 3053 the 
“Emerson” laboraıory motor-lathe for alternating current. 

THE OSBURN FLEXIBLE CONDUIT COMPANY, 19-21 Park 
Row, New York city, will mail on request its new price list of 
“flexduct.” This price list also contains some interesting data con- 
cerning the use of “flexduct” for insulating purposes. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., reports large sales of its weather-proof iron- 
box telephone, which is designed especially for mine, street railway 
and police systems. The company will send its large new catalogue, 


which is profusely illustrated with telephone material, on request. - 


THE NATIONAL ELBCTRIC COMPANY, Milwaukee, Wis., in 
bulletin No. 350 describes and illustrates stationary and portable 
motor-driven air compressors for continuous and intermittent 
service. In addition to the general description, several views are 


shown of these air compressors, giving a detailed idea of their 
mechanism and operation. tat 


THE ABNER DOBLE COMPANY, San Francisco, Cal., is dis- 
tributing its catalogue treating on tangential water wheels. This 
catalogue contains illustrations and descriptive matter, together 
with much valuable hydrostatic information in connection with the 
tangential ellipsoidal water wheels which the company makes. Cata- 
logue will be sent on request. 


THE L. B. ALLEN COMPANY, INC., Chicago, Ill., states that 
it received the following letter under date of June 17, 1904, 
which may be of interest to many. “Among other items, we want 
to bid to the Washington Navy Yard on Tuesday next, on soldering 
sticks. We wrote the storekeeper asking whose make was satis- 
factory, and he said, the ‘Allen.’ ” 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has published a large wall map of the “S. K. C.” 
System of long-distance transmission in California. This is a most 
valudble and interesting contribution to contemporary engineering 
data. The map is of great size and the indications are clear and 
distinctive. The work has been produced by the office of Mr. Ray 
D. Lillibridge, New York city. 


THE CHICAGO & NORTHWESTERN RAILWAY COMPANY, 
through its passenger department, has published a note on the 
opening of the Rosebud reservation land. This sets forth the rules 
for land seekers, the requirements of the Government, what the 
applicant must do to secure a quarter section, the time, place and 
manner of allotment, and who is entitled to the lands. Mr. W. B. 
Kniskern is the passenger traffic manager, Chicago, Ill. 


THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
Hamilton, Ontario, reports that it has recently closed a contract to 
furnish the Shawinigan Water and Power Company, Shawinigan 
Falls, Province of Quebec, with a 6,600-kilowatt, two-phase, 2,200- 
volt, 3,600 alternations, 180 revolutions per minute rotating field 
alternator, for direct connection to a water-wheel, and two 2,200- 
kilowatt, oil-insulated, water-cooled transformers, 2,200-volt primary 
and 50,000-volt secondary. 


THE CHARLES WARNER COMPANY, Wilmington, Del., and 
Philadelphia, Pa., sales agent for “Nazareth” portland cement, is 
distributing an interesting catalogue, which contains a list of im- 
portant operations on which “Nazareth” portland cement has been 
used. A number of illustrations show typical instances where this 
product forms an important part of the structural work. The cata- 
logue also contains tables and curve sheets showing some tests made. 
Catalogue will be sent on request. 


THE NATIONAL CONDUIT AND CABLE COMPANY, 41 Park 
Row, New York city, manufacturer of bare copper wire, weather- 
proof wires and cables, lead-covered wires and cables, for telephone, 
telegraph, light.and power work, issue regularly a bulletin entitled 
“Copper Gossip.” This gives a number of points on the general 
business outlook, the copper market situation, the London copper 
market, New York and London copper markets, exports and imports 
of copper, 1904, copper mining news and developments, and European 
copper statistics. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill, states 
that it has been awarded contracts to install its automatic telephone 
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system in the cities of Battle Creek, Mich., and Van Wert, Ohio, 
replacing manual systems previously installed. The Citizens’ Tele- 
phone Company, of Grand Rapids, Mich., who replaced its manual 
exchange in that city with the automatic exchange last winter, is 
the owner of the Battle Creek system, and the Van Wert Telephone 
Company is the owner of the Van Wert system. The new automatic 
exchange at Battle Creek is to have a present installation of 1,000 
instruments, with an ultimate capacity of 10,000. The Van Wert 
exchange is to have an installation of 925 instruments, with an 
ultimate capacity of 10,000. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., makes 
the following announcement: The equipment of factories with 
electric motors for individual and group drive of machine tools has 
become such an extensive department of its business that it is war- 
ranted in going a step further. It is now prepared to give its clients 
expert advice upon the latest ideas and results in shop practice, in 
addition to purely engineering advice upon the design and installa- 
tion of electrical apparatus for shop equipment, whicn it has been 
giving for a number of years, and for which it now enjoys a con- 
siderable reputation. To this end it has retained the well-known 
firm of Dodge & Day, modernizing engineers, of Philadelphia, Pa. 
It places the services of this firm at the disposal of its customers, 
giving them gratuitously the benefit of its wide experience and data. 
The advice and recommendations about which its customers may 
consult this firm need not be confined to electrical details, but may 
include all problems of shop equipment and management. 


THE WESTINGHOUSE COMPANIES AT THE LOUISIANA 
PURCHASE EXPOSITION, the title of the united Westinghouse 
companies exhibiting at St. Louis, will show at the private Westing- 
house auditorium a most modern collection of moving pictures. 
Quite recently these pictures were shown at Carnegie Hall, Pitts- 
burg, 2,500 Westinghouse employés attending. The pictures are of 
Scenes within and without several of the Westinghouse manufac- 
tories, scenes along the Pennsylvania Railroad, and interiors show- 
ing shop practice. These pictures attest the great value of the 
Cooper Hewitt lamp in making interior exposures for a mutoscope 
reproduction. The camera was placed about fifteen feet above the 
ground, on a platform suspended from an electric traveling crane, 
and moved slowly down along the aisle about fifty feet in the rear 
of the Cooper Hewitt lamps, the latter also suspended from a trav- 
eling crane moving at an equal speed. So far as possible in the 
taking of these mutoscope pictures, any sunlight through the glass 
skylights of the shop was taken advantage of. On the first crane, 
with the lamps, was mounted a 500-volt motor connected to a twenty- 
seven-kilowatt generator of 125 volts, direct current. The sixty-four 
lamp tubes themselves were hung in sets of eight, in eight frames, 
each about five feet high, three feet wide, and four inches deep, and 
fitted with resistance coils, each board taking thirty-five amperes at 
110 volts, the entire set of lamps requiring only from thirty to forty 


kilowatts. 
RECEIVERSHIP NOTE. 
RECEIVER APPOINTED FOR ORANGE COUNTY GAS AND 


` ELECTRIC COMPANY—The Orange County Gas and Electric Com- - 


pany, of Middletown, N. Y., has been put into the hands of a 
receiver by Judge Blanchard of the Supreme Court, who appointed 
George A. Swayze, of Middletown, on the application of Henry 
Floy, president of the company and owner of $110,000 of its stock, 
who claims $10,766 for salary and money advanced. There are 
two mortgages on the property to secure bonds of $214,000. The 
company has a capital of $300,000, of which $200,000 is outstanding. 


OBITUARY NOTICES. 


MR. J. J. WALSH died recently at his home at No. 6 East 
Ninety-third street, New York city, N. Y. Mr. Walsh was treasurer 
of the Stock Quotation Telegraph Company. He was sixty-two years 
old and died from heart failure. His wife and one son survive him. 


MR. CHARLES M. STEBBINS died in Berlin, Germany, on 
June 16, 1904. He was born in Chardon, Ohio, on March 11, 1829. 
In 1858 he purchased the St. Louis and Missouri river telegraph 
line, which later became the Missouri and Western Telegraph 
Company. In anticipation of a congressional grant for a telegraph 
line across the continent, he constructed lines along both the over- 
land routes from St. Louis to Fort Smith, Arkansas, and from St 
Louis to Julesburg, Nebraska Territory. He later sold these lines 
to the Western Union Telegraph Company. Mr. Stebbins was a 
close friend of Mr. Robert C. Clowry, the present head of the 
Western Union Telegraph Company. Of late years Mr. Stebbins has 
lived in Europe, 
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LOADING MACHINES FOR TESTING PURPOSES. 
An Important operation in the manufacture of electrical 


apparatus is the commercial test through which all machines 
are carried. This test may require a machine to be kept under 
load for some hours, and to put the entire output of a large fac- 
tory through this operation would call for an enormous sup- 
ply of power, were it not possible to obtain the desired con- 
dition without wasting the output. The method generally used 
is the well-known Hopkinson circulating test, or some modi- 
fication of that very pretty system, in which the power re- 
quired is only that actually needed to supply the losses. The 
method of applying this test in practice is described in a short 
serial by Mr. E. A. Regestein, entitled “Loading Machines for 
Supplying Only the Losses,” the first sec- 


Testing Purposes 


tion of which will be found on another page of this issue. This 


article should be of value to all those interested in electrical 


machines. 
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STATISTICS OF LIGHTNING. 

The importance of protecting our transmission systems and 
power stations from atmospheric discharges and lightning is 
becoming yearly more and more important. Transmission sys- 
tems are growing rapidly both in the area of the district covered 
by the lines and in the size of the generating station. This 
growth of a system, carrying it through a wider territory, ex- 
poses it more to lightning; while damage at a large station 
may be more serious than in a small one. Moreover, as the 
station grows in size it becomes more and more important that 


there should be no interruption to the service. 

There are various ways of guarding against lightning, and 
a number of them seem to be more or less effective, as break- 
downs due ‘to this cause are not frequent. However, the opin- 
ions of different engineers as to the best means of protection 
differ widely. This difference of opinion is probably due to the 
character of the damage which each engineer is trying to avoid. 
In some cases the apparatus at the stations seem to stand in little 


danger, and the most annoying effect ia shattering of the trans- 


mission poles. Here, in some cases, a grounded wire carricd 


along the top of the pole seems to give effective protection. 
When, however, the trouble comes at the station, this grounded 
wire is not sufficient, and in such cases some form of discharge 
apparatus has, apparently, been found to be the best. But not 
all engineers will agree to these generalizations and it would 
seem that in Europe a similar difference of opinion exists, 
for we were told not long since, in an address before the Ameri- 
can Institute of Electrical Engineers, of an Italian system 
which, by means of a spray of water, had eliminated all risk 
of lightning; yet one of the most elaborate arresters devised 
of late has been brought out in Italy. If the water spray were 
entirely as effective as one might be led to believe from the de- 
scription, there would seem to be no occasion for the other 
device. 

The matter of lightning protection was taken up at the 


recent Chicago meeting of the American: Institute of Elec- 
disadvantages 


trical engineers, and the advantages and 
of various methods of protection were discussed; but no 
positive conclusions seem to have been reached. The matter 
was introduced by a paper by Mr. H. C. Wirt, who held that 


the grounded wire was an effective protection for poles, but 
On the other hand, ar- 


gave no protection to the stations. 
Where arresters 


resters protect the stations, but not the line. 
are used, Mr. Wirt holds the opinion that reactive coils should 
always be used; but there seems to be considerable difficulty 
in obtaining arrestera which will protect the station effectively 
against lightning, but which can not be operated by the sta- 


tion apparatus. 
Our knowledge to-day does not seem to have advanced much 


a 
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beyond what we knew a few years ago, due probably to the fact 
that no systematic effort has been made to collect data. At 
the Niagara Falls convention last year, the subject of light- 
ming protection was brought up, and a good many experiences 
related. It was suggested at that time that an effort should be 
made to collect data, each station engineer cooperating. Pos- 
stbly it was too soon to expect much result from this work, 
if indeed, much can be accomplished without an organized ef- 
fort. It would seem that in thia matter the United States 
Weather Bureau might cooperate to advantage. This service 
has expert observers scattered all over the country, whose busi- 
ness it is to study and make record of the atmospheric phe- 
nomena; and in this the effects of lightning would seem to have 
a place, just as much as the damage caused by a severe wind- 
storm. Damage to a transmission plant which stops the serv- 
ice is more or less of a public calamity, and the whole loss 
is not shown in the bill for repairs at the station. A careful 
record of all such accidents, showing the damage done, the kind 
of machinery at the station and the means of protection in use, 
could be kept in such form as to be of the greatest value to trans- 
mission engineers without detriment to the systems injured. 
Records of damage due to lightning are kept in: Hungary, but 
these are general, and have no special reference to electric 
systems. There the matter is studied as a scientific problem, 
and assistance is rendered by the insurance companies. There 
is need for a much more comprehensive system of record- 
keeping in this country, and the weather bureau seems best 
fitted to undertake it. For an individual to collect satisfactory 
information is practically impossible, because of the rarity of 
such accidents; but the weather bureau, covering as it does the 
entire country, could probably, within a year or two, amass 
a most valuable series of records. 


ELECTROMOTIVE FORCE INDUCED IN A ROTATING 
DIELECTRIC. 


By a very pretty experiment Mr. H. A. Wilson has con- 
firmed a deduction of Maxwell’s electromagnetic theory. This 
theory leads to the conclusion, that if a dielectric be rotated 
in a magnetic field about an axis parallel to the direction of 
the field, an electromotive force will be set up in a radial di- 
rection. Mr. Wilson’s method, which is described in the pro- 
ceedings of the Royal Society for June 2, 1904, was to coat 
a hollow chonite cylinder inside and out with metal, and then 
{o rotate this in a magnetic field, contact being made by means 
of brushes with the inner and outer surfaces. The conductors 
from these brushes were carried to two quadrants of a sensi- 
tive electrometer, the other two being connected to the earth, 
and the deflection was observed. Upon reversing the magnetic 
field, the deflection was in the opposite direction, indicating 
a reversal of the electromotive force in the ebonite. Mr. Wilson 
also found that an electromotive force is set up in a dielectric 
when rotated in a magnetic field parallel to the axis of revo- 
lution, the deflection being in the same direction as that in 
a conductor, and being proportional to the intensity of the 
field and the speed of revolution. The value of this electro- 
motive force may be calculated according to the theory of 
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Lorentz and Larmor, by assuming that the electromotive force 
induced in the dielectric is equal to that induced in a conduc- 


1 
ity of the dielectric. Thus again does experimental evidence 
support one of the most brilliant and important mathematical 
generalizations that has ever been made in physical science. 


tor, multiplied by , K being the specific inductive capac- 


AUTOMOBILE LINES AS RAILWAY FEEDERS. 

From recent consular reports we gather that the employ- 
ment of automobile omnibuses as feeders to steam railwav lines, 
and in place of the antiquated horse-drawn vehicle, has been 
quite successful abroad. The Great Western Railway Company, 
of England, started an experimental line last August, and it is 
now announced in the London Times that the automobiles have 
served so successfully as perfectly adequate substitutes in 
sparsely settled districts, for fixed lines of costly railway, that 
the railway company has given an order for the construction of 
a considerable number of other motor omnibuses, for use at 
various points. These omnibuses carry baggage as well as pas- 
sengers, and arrangements are now being made for carrying 
mail. This is in line with the development of the so-called 
trackless trolley in this country. Where traffic is light and fre- 
quent service not desired, either of these two systems would 
seem to mect the need for better transportation facilities, pro- 
vided, of course, the roads are good. There are probably many 
localities where one or the other of these systems could be put 
in service, with good prospects of financial success, but where 
it would be foolish to go to the expense of a railroad. On the 
other hand, many instances might be pointed out where the 
demand for some method of moving persons and goods has 
brought about the construction of a railroad—frequently an 
electric road—which, after construction, was not profitable. 
Motor Cars. 

These omnibus lines, besides being feeders to the railroads, 
are one means by which the latter may fight the electric roads. 
In this they supplement the so-called motor cars—that is, light 
cars equipped with a small gasoline or steam engine, used for 
short-distance runs. Cars of this type are rapidly coming into 
use in England and other European countries. United States 
Consul Hugh Pitcairn, at Hamburg, Germany, reports that the 
Bavarian ministry of traneportation is about to put a number 
of them into service. 


COPPER PRODUCTION. 

Copper is more closely identified with the electrical in- 
dustry than with any other, and for this reason the produc- 
tion of copper should correspond, in some degree, with the 
electrical activity. The following figures, showing the produc- 
tion during the year 1903, are given in a recent consular report. 
The total output was 565,820 long tons. It was 541,295 long 
tons the preceding year. The figures in detail show an increase 
during the last year in all countries except two, the output 
of these two being of little importance. Of the total copper 
output, the United States is credited with fifty-three per cent, 
and North America with 64.7 per cent. Europe follows with 
16.5 per cent, the most important European copper-producing 
countries being Spain and Portugal. Asia contributed 10.7 
per cent, this coming from Japan and Australasia. South 


America contributed 7.1 per cent, three-quarters of this coming 
from Chili. | ' 
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SALES OF ELECTRICAL BNERGY IN BULK. 

Electric transmission, the development of water power and 
the construction of great steam-driven stations have led to the 
frequent sale of large amounts of energy to single consumers. 

In some cases the purchaser of electrical energy in bulk 
is a corporation operating a lighting or street railway system. 
Cities and towns that own municipal lighting plants are also 
finding it to their advantage in some cases to purchase elec- 
tric current from private generating and transmission systema. 
Among the most important purchasers of electrical energy on 
a great scale are the large mining and manufacturing plants 
that employ it for lighting, power and chemical purposes. 

Sales of energy in bulk are made by electric water-power 
systems, pure and simple, that have no other business, by com- 
panies engaged in the general distribution of light and power, 
and by street railway plants. 

In all of these cases the economic justification of such sales 
of energy is found in the fact that its cost of production at 
the water-power, the central station or the railway plant is less 
than such cost at the point of use. The advantage at the gen- 
erating plant is usually due not merely to the substitution of 
water power for steam or the low cost of fuel, but also to pro- 
duction on a great scale and to the long daily periods during 
which the equipment may be kept in operation at near its max- 
imum capacity. 

Most prominent among the vendors of electrical energy 
in bulk are the great water-power systems. Such systems more 
frequently carry on their operations by the aid of long trans- 
missions, but this is not always the case. Examples of elec- 
tric water-power plants that sell energy in large units close 
at hand may be seen at Sault Ste. Marie, Mich., and Ni- 
agara Falls and Massena, N. Y. At the first and last of 
these three plants nearly all of the developed energy is delivered 
to nearby factories, but the Niagara Falls stations carry the 
railway and lighting systems of Buffalo in addition to a large 
local factory load. 

Independent systems operating long transmissions of water 
power usually include lighting and electric railway plants 
as well as manufacturing establishments among their customers. 
Typical systems of this sort are more common in the Rocky 
Mountain region and on the Pacific Coast than elsewhere, 
but good examples may also be found in the East. In Cali- 
fornia, between the power-house at Colgate and the shores of 
San Francisco bay, some 140 miles distant, the Bay Counties’ 
transmission supplies a chain of smelters, factories, electric 
railways and lighting plants with electrical energy. For the 
waler-power plant at Canon Ferry, on the Missouri river, the 
load is made up of factories and smelters, and electric railway 
and lighting systems at Helena twenty miles and at Butte 
sixty-five miles distant. The transmission from Speir Falls 
and Mechanicville, on the Hudson river, supplies energy for 
the electric lighting and railway systems of Troy, Albany and 
Schenectady, for several thousand kilowatts of motors at the 
works of the General Electric Company and numerous smaller 


loads at intermediate points, 
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On its eighty-three-mile line between the generating plant 
and Montreal, the Shawinigan Falls transmission delivers en- 
ergy for some smaller lighting plants as well as to the great 


electrical supply system in that city. Some large systems that 


exist primarily for the general distribution of light and power 
find it to their advantage to supply electrical energy in bulk 
to smaller lighting systems as well as to manufacturing plants. 
The Edison Electric Illuminating Company of Boston, be- 
sides operating its own system which now extends fully twenty- 
five miles from its two generating stations on the harbor front 
in that city, supplies all of the electrical energy distributed by 
several smaller and independent lighting plants. One of these 
plants is owned by the town in which it is located. 

All of the electric current distributed by the local lighting 
company in Blackstone, Mass., is brought from an- 
other corporation whose generating plant is in Rhode Island. 
In Tenox. Mass., and also at Adams in the same state, 
the local lighting companies purchase their electric energy 


from independent corporations. 


Electric lighting systems also sell energy to independent . 


railways in some instances, especially in cases where the former 
operate their generating plants with water power. A notable 
illustration of this practice exists at Montreal, Canada, where 
the lighting company supplies power to motor-generators of 
3,600 total kilowatt capacity in the station of the street rail- 
way corporations there. Almost all of the energy distributed 
by the Montreal lighting company is derived from water power. 
Of course there are many cases where electric railway and light- 
ing systeme are owned by a single corporation, but this prac- 
tice is not now under consideration. 

A growing tendency exists for the sale of energy to lighting 
plants by interurban electric railways, especially in states where 
the railway charters do not permit them to engage directly in 
the general distribution of light and power. In states 
where the electric railways have lighting powers, a frequent re- 
sult is the actual consolidation of plants along the lines of 
interurban roads. Where, as in Massachusetts, the electric 
railways are denied general lighting powers, there is a constant 
effort to get concessions along this line by special legislation. 
The concession most easily obtained is that to sell electric cur- 
rent in bulk to lighting systems that care to purchase it. 

A Massachusetts general law of 1902 gave street railways 
the right to sell current to municipal lighting plants, and ia 
1903 the special charter of the Huntington & Westfield 
River Railway authorized it to sell electric current to any street 
railway or electric light company. 

For local electrical supply systems the most important cus- 
tomers for power in bulk are large manufacturing plants. The 
ability to make rates that are attractive to large factories is 
frequently increased by the utilization of water power in the 
electrical system, but much progress in this direction is also 
being made with steam-driven stations. An example of this 
sort exists in Montreal where a cotton factory with motors of 


3,412 horse-power is operated by the lighting system. 
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The Berlin, Germany, Central Station. 


HE extensive system of lighting and 
power plants which are now 
in operation to furnish current 

for the city of Berlin, is one of 
the largest in Europe, as well as one 
of the oldest of such undertakings, 
It is controlled by the Berlin Electricity 
Works, which now operate six large sta- 
tions in the city of Berlin and the 
suburbs. These stations furnish current 
for lighting and motors, as well as for 
the extensive traction lines. The com- 
pany was founded by Emil Rathenau, 
who is also president of the well-known 
Allgemeine Electric Company, one of the 
largest of the German electrical construc- 
tion firms, and most of the apparatus used 
in the stations is of this make. The six 
stations which lie in the city and suburbs 
each form a complete generating plant 
of considerable size. Four of these sta- 
tions are in Berlin itself and the two 
others lie not far outside. M. Emil Oet- 
tli, one of the leading engineers of the 
company, has kindly furnished the fol- 
lowing information as to one of the most 
extensive and best equipped of thes 
plants. l 

The oldest, as well as the largest of 
the four central stations which lie within 
the city limits of Berlin, is the plant 
known as the Schiffbauerdamm-Luisen- 
strasse. This plant is the combination 
of two large central station buildings 
which lie adjoining each other on the 
same piece of ground. Each station, how- 
ever, is a completely independent plant 
as far as the electrical and mechanical 
outfit is concerned. The two are connect- 
ed by a system of cables, so that they can 
supply the same circuits when necessary. 

The entrance to the plant is by way of 
the large office building of the Allgemeine 
company which lies on the bank of the 
Spree. Of the two plants which occupy 
this ground, the older station lying next 
the river, serves mainly to furnish cur- 
rent for part of the lighting circuits of 
Berlin, and distributes current to the 
surrounding district. The second sta- 
tion lying in the rear and known as the 
Tuisenstrasse plant has been erected later, 
and generates current for the different 
tramway lines of the city. It can, how- 
ever, be used as a reserve to help out the 
lighting station when an extra supply is 
needed. 

The Schiffbauerdamm station which 
supplies the lighting current is composed 
of a boiler house and a dynamo room, 
which form an extensive building. The 
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two parts of the plant lie on the ground 
floor and directly adjoining each other. 
One of the engravings shows the general 
disposition of the boiler room of this sta- 
tion. It has two large chimneys, which 
lie just outside of the building. The 
boiler room is well laid out, and equipped 
with the most modern steam appliances. 
It contains eleven water-tube boilers of 
the Steinmiiller system, a well-known 
German make. The boilers are disposed 
in two rows, one on each side of the sta- 
tion, leaving a space in the centre for the 
coal. Six of the boilers have a heating 
surface of 303 square metres, while the 
other five have a somewhat larger capac- 
itv, 452 square metres. 

The appearance of the large dynamo 
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room, which is entered from the boiler 
room, will be noticed in another engrav- 
ing. Here are disposed five upright en- 
gines of considerable size and power. The 
engines are direct-coupled to the dyna- 
mos. The latter are mounted in pairs 
on each side of the engine, making a total 
of ten dynamos for the station. The first 
three of these engines have each a maxi- 
mum capacity of 1,200 horse-power. The 
dynamos which are coupled to them are 
direct-current generators whose current 
is sent to the switchboard by an under- 
ground circuit for the distribution to the 
different feeders for the city lighting. 
The last two engine and dynamo units 
have a maximum capacity of 1,200 horse- 
power each. These latter dynamos fur- 
nish high-potential alternating current 


at a tension of 3,000 volts. This cur- 
rent is sent by underground cables to an- 
other of the Berlin central stations known 
as the Markgrafenstrasse plant. At this 
point it is transformed to direct current 
by rotary converters, and is used to help 
out the latter station. This arrangement 
was found necessary in order to provide 
for the increased load upon the above 
mentioned station, as there waa no more 
room in that plant for installing new 
generating units. The dynamo room is 
lighted by seven large windows which 
face the main yard of the station. The 
latter serves for bringing in the coal sup- 
ply for the first and second plants and 
for taking out the cinders. 

The second building, which also faces 
upon the main yard, is known as the Lui- 
senstrasse plant. It is contained in a large 
two-story brick structure. The general 
disposition of the plant is different in 
most respects from the former. As the 
amount of available ground was quite 
limited, the two-story form became almost 
essential in order to utilize the space to 
good advantage, and the new station is 
one of the few which have the boiler room 
placed above the dynamo room. Beside 
the station building is erected a single 
chimney of considerable size and seventy- 
six metres high. The steam which comes 
from the boilers is collected in a main 
steam pipe. The latter is placed in a 
special compartment three metres high, 
which lies between the boiler room and 
the dynamo hall. From this pipe branch 
off a number of supply pipes, which pass 
down to the engines placed in the room 
below. l 
,A view in the main dynamo room of 
the I.uisenstrasse plant is shown in one 
of the engravings. The engines are among 
the largest which have been built in Ger- 
many, and represent the most modern 
improvements in this line. Like all the 
engines used by the Berlin Electricity 
Works, they are of the condensing type. 
The water supply for the condensers, for 
which a considerable volume is used, 18 
taken directly from the river. The 
piping, of large diameter, which is used 
for the condenser supply is placed in the 
cable cellar. The latter contains the 
cables which pass from the main switch- 
board of the station to supply the trac- 
tion lines. 

The main dynamo room is fifteen 
metres high and is well lighted by large 
windows in each end. Here are installed 
three engine and dynamo units of excep- 
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tional size. The engines are of the up- 
right pattern, and are provided with four 
steam cylinders. Two platforms, which 
pass around the engines at different 
heights, make all the working parts ac- 
cessible. Each of these large units is 
capable of furnishing 3,000 horse-power. 
The four cylinders comprise a high-presa- 
ure, a mean-pressure and two low-press- 
ure cylinders. These are arranged in two 
pairs, lying beside each other. On the 
top of one pair is the high-pressure cylin- 
der and below it one of the low-pressure 
cylinders. These two cylinders work a 
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tanks containing the lubricating oil. An- 
other room contains two motor-driven 
centrifugal pumps, which are used to pro- 
vide the water supply for the boilers. The 
pumps send the water up to a reservoir 
which lies above the boiler room, and from 
there a series of distribution pipes lead 
down to the boilers. 

On each side of the steam engine and 
driven direct from the main crank shaft 
is one of the six large direct-current gen- 
erators of the station. These machines 
have been built by the Allgemeine Com- 
pany and represent the latest improve- 
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0.5 metre long. It contains a drum 
winding of copper bars. The latter are 
well insulated by a sheath of micanite 
and are laid in slots. The large commu- 
tator is formed of 500 bars of hard-drawn 
copper with mica insulation. In these 
machines the brush-holder support is 
mounted independent of the outer bars, 
and is held from the field casting by a set 
of cast-iron arms, as will be noticed. The 
arms hold a massive ring from which 
project the rods carrying the brush-hold- 
ers. The ring, which runs in grooves in 
the arms, can be turned about so as to 
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common piston. The second pair has the 
mean-pressure cylinder at the top and 
the other low-pressure at the bottom, op- 
erating a second piston. Thus, the two pis- 
tons work side by side upon a common 
crank-shaft. The cylinders are upheld by 
two strong iron supports and opposite 
these are placed two massive steel col- 
umns. The cylinders are thus connected 
with the bed-plate, and the whole forms a 
very solid construction. 

| On one side of the dynamo hall lies the 
oil room, which has a series of large 


ments in dynamo design. These gener- 
ators give from 250 to 280 volts and 
operate at eighty-five revolutions per min- 
ute. Each of the machines has a capacity 
of over 1,000 kilowatts. A heavy flywheel 
lies between the machine and the engine. 

The circular-field casting measures 
about five metres in diameter and is built 
in two halves. Nearly half of the machine 
lies below the floor level. The field con- 
sists of sixteen pole-pieces of the usual 
form. The armature of these generators 
measures 3.3 metres in diameter and is 


shift the brushes by means of a hand- 
wheel and worm-gearing. The current 
passes from the brush-holder rods to two 
well-insulated rings. The latter are con- 
nected by flexible cable with the main 
terminals of the dynamo. 

The boiler plant lying on the floor 
above consists of eight boilers, which are 
placed in two rooms with a central space 
between them. The coal is placed in this 
space and the grate openings face each 
Each of the boilers has about 303 


other. 
The boil- 


square metres heating surface. 
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ers are of the Heine water-tube pattern. 
They are built to furnish a steam pressure 
of fourteen kilogrammes per square centi- 
metre. The boiler plant is provided with 
a superheating apparatus into which the 
steam is sent before passing into the en- 
gine. The superheater, which lies near 
the boiler, raises the temperature of the 
steam to about 300 degrees centigrade. 
This disposition has been adopted so as 
to decrease the losses due to condensed 
water in the piping and engine cylin- 
ders, and, in fact, the loss due to this 
cause has been almost entirely overcome 
in the present plant, thus resulting in 
an economy of fuel. Owing to the careful 
design of the boiler plant and the excel- 
lent construction and working of the 
steam engines and dynamos, the figure 
for the coal consumption per. kilowatt-hour 
has been brought down to a remarkably 
low limit. The tests which have been made 
as to this point show that for an indi- 
cated horse-power-hour under normal 
working, the figure for the steam con- 
sumption is only 4.3 kilogrammes of 
steam, which represents 0.6 kilogrammes 
of coal, and per kilowatt-hour only 5.7 
kilogrammes of steam, or 0.72 kilo- 
grammes of coal. These results are among 
the best which have been as vet obtained 
in Europe. 

The water supply of the boiler is first 
passed through a feed-water heater. A 
steam pump sends the water from the 
main supply through the heater to the 
boilers. The system of handling the coal 
is well carried out, and nearly all the 
operations are automatic. A series of 
conveyors take the coal from the main 
yard and bring it to the coal supply above 
the boiler room. A large space has been 
provided in the cellar for storing the coal. 
An inclined belt conveyor takes the coal 
from the yard and unloads it in the 
cellar. A second and similar conveyor 
elevates the coal from the cellar to the 
second floor and drops it into the coal 
bunkers, which are placed directly above 
the middle space between the boilers. 
From the bunkers it is fed down on to 
the floor of the boiler room by means of 
a series of cylindrical coal chutes. 

The current from the Lmisenstrasse 
plant is used mainly for the electric trac- 
tion lines in the city of Berlin and sub- 
urbs. In exceptional cases, when the 
Schiffbauerdamm station becomes over- 
loaded and needs additional current for 
lighting, or when one of the machines is 
shut down, one of the generating units of 
the former plant is devoted to this pur- 
pose, and serves to supply the other with 
the requisite current. Arrangements are 


ELECTRICAL REVIEW 


provided for connecting the generators 
to the switchboard in the other station and 
they can thus work in parallel on the lines 
along with the other machines. To pro- 
vide for such cases, the Luisenstrasse 
plant was laid out so as to have a con- 
siderable reserve supply for the require- 
ments of the lighting circuits. 

One of the interesting points of the 
station is the extensive system of switch- 
boards which has been installed in order 
to afford an easy handling of the different 
circuits as well as their regulation. At 
the same time it was desired to provide 
means for changing over rapidly from 
the traction to the lighting circuits and 
vice versa. One of the engravings shows 
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pliances. By a simple movement of the 
switch lever any one of the six dynamos 
can be thrown from the tramway to the 
lighting circuit. The main switchboard 
also contains the rheostat for regulating 
the current of the exciter fields. When 
used on the traction circuit the two gen- 
erators of each engine are connected in 
series in order to furnish the voltage which 
is needed for the tramway system, which 
uses 500 volts on the motors. The cur- 
rent passes from the main bus-bars of 
the switchboard to the different feeders of 
the traction system. The tramway switch- 
boards lying at each side contain the 
necessary apparatus for making the con- 
nections of each feeder as required. Auto- 
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a view of the main switchboard, which 
is installed in a gallery to one side of the 
main dynamo room. The outfit consists 
of a main switchboard for the machines, 
which is placed in the centre. On either 
side of it is one of the distribution switch- 
boards. The latter are used to make the 
combinations for the tramway circuits. 
The switchboards are made up of gray 
marble panels and have a considerable 
space in the rear which is occupied by the 
copper bar connections. The-current is 
brought to the switchboard from the main 
terminals of the machines by heavy cop- 
per bars, which lead to the central board. 
Each of the dynamos is provided with a 
voltmeter and an ammeter, besides a 
changing lever and the usual safety ap- 


matic circuit-breakers of an improved pat- 
tern are used here to provide against ovet- 
loads. 

Although the engines of all the stations 
belonging to the Berlin Electricity Works 
are provided with efficient steam govern- 
ors and thus have a good speed regula- 
tion, in order to keep the voltage of the 
lighting circuits at the greatest possible 
uniformity a battery of accumulators 18 
used which works jn parallel with the 
main line. This has been found a great 
improvement both as regards protection 
from overloads and greater steadiness 10 
the light. During the period of light 
loads (which comes from 1 to 6 a. M.) the 
accumulators are charged from the mam 
dynamos. The batteries are of a high 
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quality and are capable of holding up 
their charge without loss until the time 
of discharge into the circuits. The bat- 
tery which is used for the lighting circuite 
of the present plants comprises two rows 
containing 140 cells each. The two rows 
are connected in parallel. As will be ob- 
served in the engraving, the cells are of 
large size and are contained in lead-lined 
wood tanks. The battery is placed in a 
large room which is especially laid out 
for the purpose. Each of the two rows 
or halves of the battery is capable of fur- 
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and the operation of adding or subtracting 
the cells is carried out by an automatic 
device. One af the engravings shows 
the switchboard which is used for the ac- 
cumulators. In the foreground is the 
automatic coupling apparatus, which is 
also provided with a set of hand-wheels. 

The traction circuits are also equipped 
with a large battery of accumulators 
which work in parallel on the line. In 
this case, however, it is not necessary to 
keep the voltage exactly constant, and 
the automatic apparatus is dispensed with. 
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lery. The cables lead to two connection 
vaults which lie under the adjoining 
streets. The vaults contain a cable con- 
nection board, which has a safety fuse 
for each circuit. From here the cables 
for the different circuits pass underneath 
the streets. As the feeders of the traction 
lines have very different lengths, the drop 
in voltage is considerable in the case of 
the longest feeders. To provide for these, 
a set of boosters is employed. These con- 
sist of a direct-current motor which drives 
a generator by direct coupling. 
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nishing a current of 2,600 ampere-hours 
during a three hours’ discharge. It de- 
livers a voltage of 2 by 130 volts. 

Seeing that the voltage of the cell rises 
during the charge and falls again during 
the discharge on the line, means must be 
provided for keeping the voltage constant 
under these circumstances. This is car- 
ned out in the present case by connect- 
ng in a certain number of cells or throw- 
ing them off the circuit when necessary, 
and a uniform voltage is obtained by this 
means. To carry this out a special switch- 
board is provided for the lighting battery, 


The battery in this case is used to take 
up the shocks due to the variable current 
of the tramway lines. It is made up of 
256 cella connected in series. At 500 volts 
it is capable of furnishing 1,400 ampere- 
hours on a one-hour discharge. 

The current is brought from the switch- 
boards of the station to the different parts 
of the feeder system by a series of cables. 
The lighting as well as the tramway cables 
consist of iron armored asphalted lead 
cables, which are laid in a long under- 
ground passage. They are fastened to the 
ceiling and against the walls of the gal- 


The exit from the station plant leads 
through the extensive office building erect- 
ed by the Berlin Electricity Works. Here 
is the headquarters of the company and 
it has a large number of offices which arc 
devoted to carrying on the different opera- 
tions connected with the supplv of light 
and power. 

The above station is only a small por- 
tion of the entire plant which the com- 
pany possesses, as it has five other stations 
in or near the city. It serves, however, to 
give an idea of the method of equipment 
of the Berlin stations and shows the ex- 
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tensive development which the whole sys- 
tem has now reached. Starting from a 
small beginning, as it opened in 1885 


ACCUMULATOR SWITCHBOARD, LIGHTING AND 
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with only 3,000 lamps, it is now one of 
the largest central station systems of Eu- 
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page to take place as the speed of the car 
increases. Two systems of wiring are 
proposed. In both automatic switches 
open and close the generator circuit as 
the voltage falls or rises above that of 
the storage battery used to supply the 
lights when the car is not in motion. The 
polarity of the machine is reversed with a 
change in the direction of the car by shift- 
ing the brushes. During the day or at 
other times when no lighting is required, 
the dynamo is thrown out of action by 
moving a handle which presses the main 
spring of the regulator and lifts the idler 
pulleys out of contact with the driving 
pulleys on the car axle. This can be done 
at any time from the interior of the car. 
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“The Hall Boy.” 

The Hall Boy is a most interesting lit- 
tle magazine edited and printed by the 
pupils of Nazareth (Pa.) Hall each of 
the nine months of the school year. In 
the issue of the Hall Boy for January, 
1904, through the courtesy of Dr. John W. 
Jordan, who entered Nazareth Hall in 1852, 
there is presented a reproduction of the 
school paper which was edited and written 
by hall boys in 1859. The bulk of 
the matter at this time was given up to a 
celebration of the laying of the Atlantic 
cable. The versatile editors were Bowman 
H. McCalla, of Spanish-American war 
fame, and who was in charge of the 
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The Boehm System of Train 
Lighting. 

A new train-lighting system is described 
in the Electrical Review, London, for June 
17. This is an axle-light system, the gen- 
erator being driven by means of friction 
wheels. Regulation with varying speed of 
car is obtained by two idlers mounted on 
eccentrics, and held in contact with the 
dynamo wheel and the driving wheel on 
the axle by a spring. A solenoid connect- 
ed in shunt across the generator acts in 
opposition to this spring, and causes slip- 


American relief of Pekin. The other 
editor was Mr. Joseph Ridgway. 

Association of Civil Engineers of 

Cornell University. 

Vol. xii of the Transactions of the 
Association of Civil Engineers of Cornell 
University for the year 1903-1904 con- 
tains several valuable articles. Those of 
interest to the electrical engineer are a de- 
scription of the Atlantic avenue improve- 
ment of the Long Island R. R., Brooklyn, 
N. Y., by J. B. French, and notes on work 
done in the college laboratory for testing 
materials, by E. J. McCaustland. 
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LONG SPANS FOR TRANSMISSION 
LINES.' 


BY F. O. BLACKWELL. 


Many cities to-day are dependent for 
their lighting, transportation, water sup- 
ply and the operation of their industries 
upon electric power transmitted over con- 
siderable distances. 

Unfortunately interruptions of the 
power service do occur not infrequently 
and when they do happen they so incon- 
venience the public as to be most con- 
spicuous. The impression that long-dis- 
tance power transmissions are unreliable 
has some basis of fact that seriously in- 
terferes with their development. Although 
absolutely continuous service may not be 
possible, many of the troubles now ex- 
perienced can be either altogether elimi- 
nated or greatly reduced. Among the 
principal causes of interruption, so far 
as the line is concerned, may be men- 
tioned : 

Short-cireuiting of lines by branches 
of trees, wires, or by large birds getting 
across them. 

Burning of wooden pins, cross-arms and 
pole-tops by leakage or electrostatic dis- 
charges from the conductors. 

Burning of wooden poles at the ground 
from forest or prairie fires. 

Failure of insulators from puncture by 
the current, or their destruction by mis- 
siles, discharged maliciously. 

Lightning damaging the apparatus con- 
nected to the circuits and sometimes de- 
stroying poles. | 

Accidents due to heavy winds overturn- 
ing the poles or to floods washing them 
out. 

The deterioration of a line requires its 
replacement in from five to twenty years, 
depending on climatic conditions and the 
material which is used in its construc- 
tion. This replacement of the poles with 
new ones can only be done by shutting 
off the current or at the risk of accidental 
interruptions. Let us see what can be 
gained by substituting a stee] tower con- 
struction with long spans for a wooden 
pole line. 

Short-circuits are by far the most com- 
mon difficulty, the only remedy for which 
is to put the wires so far apart that they 
are unlikely to be bridged across. This 
can readily be done even with more than 
one circuit when a steel cross-arm is em- 
ployed. Burning is, of course, entirely 
done away with where metal construction 
is used. 


Failure of insulators from electrical 
a aS Se tea aa ee ee 
1 A paper presented at the 188th meetin of the Ameti- 
can Institute of Electrical Engineers, Chicago, June 
21-22, 1904 
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causes can be obviated by getting larger 
and better insulators; this is practicable 
where the spans are long and the number 
of insulators is small. Insulators on high 
towers are much poorer targets than when 
they are near the ground and so are less 
liable to be broken. 

Each metal tower is a lightning arrester 
and as they are the highest points in the 
line they materially assist in its discharge ; 
the tower itself, being a conductor, can 
not be injured by lightning. Steel struc- 
tures can be exactly figured to meet safely 
any strains that can come upon them and 
can generally be located only at safe places 
where there is no danger of washouts. 
The deterioration of a properly construct- 
ed and well-galvanized steel tower is very 
slight, as is proved by marine and wind- 
mill experience, and is practically negli- 
gible so far as the pins and cross-arms are 
concerned. Any part of a steel tower can 
be readily removed and replaced without 
interrupting the service. 

By far the greatest gain obtained from 
long Spans is in the reduction of the 
number of parts. If one insulating sup- 
port takes the place of four or five, line 
troubles will be reduced nearly in direct 
Proportions the inspection and repair of 
the line will be much simplified and its 
cost of maintenance correspondingly di- 
minished. 

COST OF TOWERS. 

The cost of a tower construction as com- 
pared with wooden poles depends on the 
locality. Where the right kind of timber 
exists, it is of course cheaper; but in 
tropical countries where wooden poles 
would have to be transported long dis- 
tances the towers are much less expensive. 
In addition, to obtain long life a creosoted 
wood only could bé employed and this 
still further increases the expense. The 
fewer insulators and pins and the ease of 
transportation and erection are in favor 
of towers. They can be packed in light 
bundles suitable for mule-back transpor- 
tation and quickly put together even in 
the most inaccessible places. Even where 
the cost of the tower construction is great- 
er it is often justified by the greater cer- 
tainty of operation which it ensures and 
the lower cost of maintenance. 


STRENGTH OF CONDUCTOR. 

The first and most important con- 
sideration for long spans is the material 
of the conductor. Copper, aluminum and 
iron are available for this purpose. Vari- 
ous alloys of copper have great strength, 
but their conductivity is too low and their 
cost too high to compare favorably with 
the more common metals. Copper wire 
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varies widely in its characteristics depend- 
ing on the methods used in its manufac- 
ture. The copper is received at the wire 
mill in the form of cast-wire bars weigh- 
ing 300 to 350 pounds. It is then rolled 
into rods and the rods are drawn into 
wire of the required size. The tempera- 
ture at which the metal is rolled, the re- 
duction of area, both in rolling and draw- 
ing, and the amount of annealing which 
the wire is given—al] have an important 
bearing on its characteristics. As the size 
of the original wire bar is limited, the 
smaller the wire the more it is worked, 
and, in general, the better the results. 
Cable made up of several strands has the 
advantage of using smaller wires than a 
solid conductor and also permits of longer 
lengths of conductor without splices. As- 
suming a 300-pound wire bar, a nineteen- 
strand cable, for example, can be made up 
weighing 5,700 pounds, while if solid wire 
were used the weight of one piece would 
be 300 pounds. In other words, there 
would be nineteen times as many joints 
with the solid wire as with the nineteen- 
strand cable. The smaller the wire and 
the greater the strength, the more brittle 
it becomes. ‘This is partly compensated 
for by the greater flexibility of a cable 
and the fact that a strand can break with- 
out the whole conductor parting. 

‘Each strand should be a continuous wire 
without joints. Joints in the cable should 
be as few as possible and made by means 
of sleeves, as brazing or soldering anneals 
the wire and much reduces its strength. 
The permissible tension in the cable must 
not exceed the elastic limit, by which is 
meant the point at which the material 
will continue to elongate and will eventu- 
ally break, and not the usually accepted 
meaning of elastic limit as that point at 
which the strain ceases to be proportional 
to the stress. Copper cables recently made 
for a transmission plant with spans of 500 
feet had an elastic limit of 40,000 pounds 
per square inch; similar aluminum cable 
had an elastic limit of 12,000 to 14,000 
pounds per square inch; galvanized iron 
telegraph has an elastic limit of 35,000 
pounds. The ultimate tensile strengths of 
these wires were 60,000 pounds for cop- 
per, 24,000 pounds for aluminum and 
55,000 pounds for iron, 

The advantage of aluminum is that it 
weighs less than copper for ithe same con- 
ductivity, but for long spans its lesser 
strength, greater diameter and higher co- 
efficient of expansion are against it. Steel 
wire has about nine times and iron wire or 
cable about six times the resistance of 
copper so that they are more expensive 
as a conductor than copper. In order to 
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avoid oxidization it is necessary to gal- 
vanize iron or steel wire; this partially 
anneals it and reduces its strength. There 
are cases where the size of high-pressure 
line conductors is determined not by re- 
sistance but by mechanical strength, and 
im such cases iron or steel wire can be 
used to advantage. 
ELASTIOITY. 

The elasticity of the conductor is of 
considerable value in reducing the sag 
when the stress is removed, as will be 
shown later. The elongation of the wire 
under stress is lesa after it has once been 
stretched. The elasticity of cable is great- 
er than that of solid wire, but both wire 
and cable take a set under any stress 
to which they may be subjected. In the 
following table is given the modulus of 
elasticity of copper, aluminum and iron 


wire: . 
19,500,000 


Copper hard-drawn wire............ 
Aluminum hard-drawn wire.... ... 10,200,000 
Iron hard-drawn telegraph wire..... 24,000,000 

16,300,000 


Copper hard-drawn cable wire....... 

Each sample was stretched to a point 
somewhat below its elastic limit before 
testing. It will be noted that the copper 
cable is considerably more elastic than 
the solid copper wire, the latter being a 
strand of the cable. The aluminum wire 


was of nearly the same conductivity as 


the copper-wire strand and presumably 
would have had a lower modulus of 
elasticity if made up into cable. Alumi- 
num is considerably more elastic and has 
a decided advantage over copper in this 
respect. 
COEFFICIENTS OF EXPANSION. 

The coefficients of expansion for 

Fahrenheit degrees are as follows: 


COPDE anria an aea ia 0. 0000096 
ALUMNUS: err nose Trines ati Ake 0. 0000114 
PLCC hed aniele eE weeks 0.0000064 


As the worst condition so far as sag 


is concerned is reached when the conduc- 


tor is hot, a low temperature expansion 
is most desirable for long spans, and 
steel is in this respect better than either 
copper or aluminum. | 
STRAINS IN CONDUCTORS. | 
The strains upon the conductor are 
those due to its own weight and the wind 
acting upon its surface. In a cold climate 
in addition sleet may form upon the wire, 
increasing the weight and the surface ex- 
nosed to the wind. On a line carrying 
any considerable amount of power it is 
improbable that sleet will ever form on 
account of the losses in the conductor 
slightly heating it. In order to be on the 
safe side, however, it is best to assume 
in the North a coating of ice one inch 
thick all around the conductor. The wind 
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velocity could never exceed 100 miles an 
hour which would give a pressure of forty 
pounds per square foot on a flat surface, 
or twenty pounds on a cylindrical surface 
such as that of a wire. The weight is of 
course a vertical stress and the wind a 
horizontal one at right angles to the wire. 
The greatest strain is caused by the re- 
sultant of these two. The worst con- 
ceivable condition is sleet on the wire, 
followed by extreme cold weather with 
high winds. Under such conditions the 


CURVES oF SPAN AND Maximum SAG 
FOR COPPER. 


probabilities are that the ice on the con- 
ductor would break off, but without some 
data on the subject it is hardly safe to 
assume that this would be the case. In 
warm climates the absence of sleet and 
the lesser range of temperature make per- 
missible longer spans than in cold cli- 
mates. 
SAG OF WIRE. 

The maximum sag may be due to the 
conductor ‘being loaded with sleet or to 
heating of the wire in a hot sun. The 


CuRVES OF SPAN AND Maximum SaG 
FOR ALUMINUM, 


latter will generally be found to give the 
greater sag. Owing to the conductor be- 
ing elastic it is not necessary to consider 
the greatest deflection from a horizontal 
line between supports as the vertical sag 
of the wire. The wind pressure causes 
the wire to swing to one side and it is 
elongated by the combined strain of wind 
and weight, but as soon as it is relieved 
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of the wind pressure it swings back to 
a vertical position and contracte to the 
length required to carry its weight alone. 
The sag due to heating of the wire is also 
somewhat less than it otherwise would 
be, because when expanded the strain is 
less and the wire contracts. 


The extreme variation of temperature 


of the air in cold climates is about 150 
degrees Fahrenheit, while farther south it 


does not exceed 100 degrees Fahrenheit. 
To thia must be added something for a 
metal conductor exposed to a hot sun. 
There are no data upon this, but a total 
variation of temperature of the conductor 
of 175 degrees Fahrenheit should be suffi- 
cient in any country. 
SPAN AND SAG CURVES. 


The attached curves of span and sag 
are based on the following data: 


Aluminum. Copper 
Area €-strand cable.......... 0.182 aq. in. 0.218q.in. 
Diameter 6-strand cable...... 0.89 in. 0.51 in. 
Weight per foot.............. 0.240 Ib. (509 Ib. 
ie VMI. s sse ences saevas 12,000 ` 40,000 * 
Stress at 1/2 elastic limit..... 1,267 ` 2,640 “ 
Stress at elastic limit ........ 2,584 ** 5,280 " 
Wind pressure per sq. ft..... 40 ** 40 * 
Wind pressure per ft. cable.. 0.18 “ 0.84 ‘* 
Coefficient of expansion ..... 0.0COXN 96 
Variation in fa rn sa . 160° F. 150° F. 
Modulus of elasticity......... 8,006,000 16,000,000 


The equations from which the curves 
were calculated are given below and along- 
side of them is an example of a 1,000-foot 
copper span: 


par ZV 1000* z 0.98 


ar ° §a 20 ee 
In which D = deflection in ft. 
S = span in ft. 


W = resultant of weight and 
wind in lb. per ft. of cable 


and 
T = stress allowed in cable. 
8 D? 
L=S+ 39 = 
8 z 46.4* 
1000 + 371000 ~ 1005.74 ft. 
In which L = length of cable, cold. 
L 
aem 
1+ € 
1O05- TE — = 1004.38 ft. 
14 0,000 
16,000,000 
In which L, = length of cable without 
stress 
F = lb. per aq. in. permitted 
in cable 
and E = modulus of elasticity 


La = Le (L + C z B) = 1004.38 (1 + 
0.000009 x 150). = .1005.81 ft. In which 
L, = length of cable, hot (150 degrees 
Fahrenheit rise in temperature) 
C = coefficient of expansion 
and B = maximum degrees rise in tem- 
perature 
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p+ È (8 — La) D = ES LW 


3 z 1000 
D: + <a (1000 — 1005.81) D = 


3 z 1000 z 1005.81 W 
64 z 16,000,000 z 0.132 


D’ — 2178.7 D = 22323 W 


In which A = area of cable. 


From this equation any detlection of 
the cable can be assumed and the corre- 
sponding weight calculated. For instance, 
in the example, if D = 48.8 feet, W 
= 0.51 pounds; that is, the sag hot with- 
out wind is 48.8 feet and this is the maxi- 
mum vertical deflection under the condi- 
tions assumed. 

If D = 51.1 feet, W = 0.98 pounds, 
which is the maximum deflection with 
wind, but this is at an angle of thirty- 
one degrees from the horizontal and the 
vertical sag is only 26.6 feet. 

The curves give the maximum sag for 
copper and aluminum cables at different 
spans with an increase of temperature of 
150 degrees Fahrenheit above the mini- 
mum temperature. The stresses at the 
minimum temperature due to wind and 
weight are limited to half the elastic 
limit in the upper curves and to the 
elastic limit in the lower curves. The 
modulus of elasticity of the copper cable 
was obtained by experiment, but that of 
the aluminum cable was assumed by con- 
sidering its elasticity to increase as much 
as copper cable compared with solid cop- 
per wire. 


HEIGHT OF TOWER. 


The height of towers is determined by 
the vertical sag and the clearance re 
quired above the ground. If a telephone 
circuit is below the transmission wires 
the distance between the telephone and 
power wires must be added. For instance, 
if the maximum sag is twelve feet, the 
telephone six feet below the power wire 
and the clearance above the ground twelve 
feet, the tower must evidently support 
the wires thirty-eight feet from the 


‘ground, 


INSULATORS AND PINS. 


The insulators and pins must have suffi- 
cient mechanical strength to bear the 
strain tranamitted to them from the 
cable. For example, in the 1,000- 
foot span just figured on the stram 
would be 980 pounds per insulator — 
degrees from the horizontal. A properly 
designed porcelain insulator will stand any 
strain that the pin will bear without bend- 
ing. A rigid cast-iron or steel pin !$ 
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therefore essential and can readily be ob- 


tained. 
THE CROSS-ARMS. 


The cross-arm is of course subjected 
as a beam to the weight and wind strains 
transferred to it from the cable, but in 
addition there is a torsional strain due to 
the breaking of a conductor that can best 
be borne by a pipe. The length of the 
cross-arm should be sufficient to space the 
wires well apart and prevent short-cir- 
cuits either from objects thrown over the 
line or from the wires coming together. 
The former is the more important and 
if a safe distance apart, say six feet, is 
chosen it will be sufficient to guard against 
the latter, as on short spans with rela- 
tively less distance between wires they 
invariably swing together and never touch 


each other. 
CONSTRUCTION OF TOWERS. 


The most economical tower construc- 
tion is one in which the spread of the legs 
at the ground is about one-quarter to one- 
third the height of the tower. If a less 
spread is used, the weight of the legs 
becomes excessive and with a greater 
spread the cross-bracing must be much in- 
creased in size. For a single circuit the 
common windmill tower construction in 
which the legs are locked together at the 
top has the advantage of reducing the 
strains to a simple compression of the 
legs on one side and tension on the other, 
the only function of the cross-bracing be- 
ing to prevent the legs buckling when in 
compression. 

When there are two or more circuits 
the length of the cross-arm is so great 
as to require two points of support. The 
tower can then be made with a width at 
the top approximating that at the bottom 
and the cross-bracing has to bear its full 
share of the lateral strains. A truss con- 
struction with the fewest number of parte 
and opportunities for slack motion and 
rocking of the tower is preferable. Spread- 
ing the legs far apart obviates the neces- 
sity for expensive concrete foundations, 
as the strains can be made well within 
the limits which earth will stand in com- 
pression and the weight of earth above 
the foot of the tower is sufficient to pre- 
vent its pulling out of the ground. A 
heavy galvanizin coating on the tower ap- 
pears to be an effective protection against 
tie! and avoids the expense of paint- 
ae paper has been intentionally con- 
$ ed to the construction of transmission 
ides, and the writer believes it is more 
Tee to-day than the electrical side. 
a ay the highest pressure employed is 
2 00 volts and the longest transmission 
: miles. There is nothing to prevent 
= use of higher ressures and longer 
nan passions, provided greater reliability 
ri 7 obtained by more permanent, sub- 
ee - and simpler construction even if 
S F expense has to be incurred. The 
a r believes that the use of long spans 
: el construction is a most impor- 

nt step in the right direction. 
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THE INDIANA INDEPENDENT MUTUAL 
TELEPHONE ASSOCIATION. 


ANNUAL MEETING HELD IN LA FAYETTE, 
JUNE 28 AND 29. 


The annual convention of the Indiana 
Independent Mutual Telephone Associa- 
tion was held in La Fayette, June 28 and 
29. The headquarters of the azsociation 
were at the Hotel Lahr and the business 
sessions were conducted at Thomson’s 
Hall 
On Tuesday afternoon, President Rome 
C. Stephenson, of Rochester, called the 
first session to order. The first speaker 
was Mayor Sample, who delivered the 
addres of welcome, which was responded 
to by the president of the association, who 
thanked the representatives of the city 
for the evidences of hospitality which had 
been displayed. 

Professor J. C. Kelsey made a masterly 
address upon the subject, “How to Make 
an Independent Telephone Man.” He 
pointed out the advantage of special train- 
ing, of the vital necessity of engaging 
men technically competent to conduct the 
business of serving the telephone public. 

Professor Kelsey was followed by Henry 

A. Barnhart, president of the Rochester 
Telephone Company, and president of 
the Inter-State Telephone Company, on 
“The Part Played by the Press in the De- 
velopment of the Independent Telephone 
Field.” Mr. Barnhart is a prominent 
newspaper man in the West and is also 
interested in all public movements. He 
discoursed on the value of advertising 
and representing by judicious actions 
only those sentiments which would re- 
flect a sincere desire to serve the public 
well. 
Mr. A. L. Tetu, general manager of the 
Louisville Home Telephone Company, 
made the next address, speaking in be- 
half of the telephone operator and the 
duty of the exchange manager in stand- 
ing between her and the public. 

Following Mr. Tetu’s remarks, short 
addresses were made by Mr. Samuel G. 
McMeen, of Chicago; Mr. H. B. McMeal, 
of Chicago, and Mr. Walter E. Doolit- 
tle, president of the Sterling Electric 
Company, of La Fayette. 

The meeting adjourned after a num- 
ber of announcements had been made by 
the president. 

In the evening the delegates were given 
an entertainment by the Sterling Electric 
Company, of La Fayette, and the Chicago 
Telephone Supply Company, of Elkhart. 

At 9.30 a. M., Wednesday, the delegates 
made a trip throughout the city on trolley 
cars, and a visit of inspection was made 


to Purdue University. 
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The closing business session of the con- 
vention was held in Thomson’s Hall in 
the afternoon. The hour for this session 
was 2 o'clock, but it was considerably 
later when President Stephenson called 
the meeting to order and informed the 
delegates that Hon. John F. McHugh, 
of La Fayette, would read a paper on “An 
Attorney’s Impression of the Independ- 
ent Telephone Field.” 

The last paper of the session was pre- 
pared by L. R. Sale, of Indianapolis, and, 
in his absence, was read by C. S. Norton, 
of that city. The paper was on “Cooper- 
ation,” and touched upon matters that 
were of especial interest to the members 
of the convention. 

Theo. Thorwald, president of the South 
Bend Home Telephone Company, who had 
acted as secretary of the convention, pre- 
sented a series of resolutions in which the 
convention thanked the Sterling Electric 
Company, of La Fayette, the Chicago 
Telephone Supply Company, of Elkhart, 
the gentlemen who had taken part in the 
programme, Mayor Sample, the press and 
the citizens of La Fayette for the court- 
esies extended to the members of the as- 
sociation. The resolutions were unani- 
mously adopted. 

President Stephenson appointed the fol- 
lowing committee on nominations: G. L. 
Van Dusen, of Michigan City; D. E. Mil- 
ler, of Flora, and J. E. Switzer, of La 
Fayette. This committee made the fol- 
lowing recommendations: 

President—Theo. Thorwald, of South 


Bend. 
Vice-president—C. A. Reeve, of Ply- 


mouth. 
Secretary—J. K. Johnson, of Elkhart. 

The report of the committee was unani- 
mously adopted. 

The propricty of appointing a legis- 
lative committee was suggested, and the 
newly elected officers were named as that 
committee. They will look after any 
legislation that may affect the independ- 
ent telephone field, either in an adverse or 
favorable manner. 

Mr. Thorwald spoke of the necessity 
for a better understanding with the In- 
dianapolis Independent Long Distance 
Telephone Company with reference to 
service, and was authorized to appoint 
a committee to confer with the officers of 
that company in reference to the matter. 

C. S. Norton said that there should 
be a uniform standard in the use of ma- 
terial in the construction and equipment 
of toll lines, and suggested the appoint- 
ment of a committee to draw apecifica- 
tions for a standardization of this con- 


struction. The suggestion was adopted, 
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and the following committee was named: 
C. S. Norton, of Indianapolis; Henry A. 
Barnhart, of Rochester, and J. H Bell, 
of Salem. — 

On Wednesday evening, at five o’clock, 
the delegates and visitors to the number 
of 150 marched to the steamboat land- 
ing at the foot of Main street and board- 
ed the steamer Tecumseh for a trip to 
the German national park. On reaching 
the park, a Dutch lunch was served. Wal- 
ter E. Doolittle, president of the Sterling 
Electric Company, who had been so active 
in entertaining the convention, acted as 
toastmaster. It was too damp to hold the 
festivities on the lawn, and tthe lunch was 
served in the club-house. Responses were 
made by the following gentlemen: Pro- 
fessor J. C. Kelsey, of Purdue; H. E. 
Babcock, of Chicago; G. A. Briggs, of tlre 
Chicago Telephone Company, Elkhart, 
Ind.; R. Schmetzler, of Crawfordsville; 
A. L. Tetu, of Louisville, Ky.; Alva O. 
Reser, of La Fayette; W. W. Kidrey, Cen- 
tury Company, of Buffalo, N. Y.; W. H. 
Trim, Monarch Electric Company, of 
Chicago; Paul Latzke, of New York. 

Manufacturers and supply dealers made 
a fine display of apparatus in the par- 
lors of the Hotel Lahr. These exhibits 
were tastefully arranged in the different 
sample rooms and every mechanism and 
appliance used in modern telephony was 
displayed. The exhibits were complete 
in detail showing the latest improvements, 
and attracted a great deal of attention. 

The Sterling Electric Company’s ex- 
hibit was in rooms 4 and 5. Among the 
different types of apparatus shown were 
its lamp signal magnetic switchboard, sec- 
tional type switchboard, standard Bell 
type switchboard and common battery 
multiple switchboard, and its new type 
of farmer's switchboard. All of the dif- 
ferent types of telephones were shown 
and a set of party line telephones were in 
operation. Its new No. 118 telephone 
caught the eyes of all. There was also 
a complete line of the Sterling protectors, 
including a large frame of its new type 
No. 4 protectors, also another frame of 
its type No. 237. It also exhibited 
a telephone pole, which had mounted 
upon it its new type of pole seat and 
pole house, with tubular fuse and carbon 
mounted on the inside of the pole box. 
All of the Sterling equipment was in full 
operation. The souvenirs were small 
miniature desk telephones. Walter E. 
Doolittle, president, was assisted in re- 
ceiving the different delegates by W. R. 
Coffroth, secretary and treasurer; Evan 
Shelby, sales manager; H. W. Doolittle, 
order department; H. T. Doolittle, pur- 
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ghasing agent; S. B. Fowler, electrical 
engineer; H. E. Denig, chemist; H. S. 
Bullock, superintendent; F. M. Ross and 
G. W. Metcalfe. 

The Century Telephone Construction 
Company, of Buffalo, N. Y., made its 
first appearance in the West with an ex- 
cellent display of equipment, covering 
both common and local battery practice, 
target and lamp signals. The new trans- 
mitter with platinum electrodes attracted 
a great deal of attention. Also a desk 
stand arrangement, of which accessibility 
is the watchword. The company was rep- 
resented by W. W. Kidrey, G. T. Bauer 
and H. S. Grant. 

The Automatic Electric Company, of 
Chicago, Ill., had the usual attractive 
display, showing the operation of its 10,- 
000 ultimate boards. Represented by 
J. F. Crook, C. L. Fisher and H. D. 
Ogden. 

The North Electric Company, of Cleve- 
land, Ohio, displayed a line of switch- 
board parts, a selective four-party device, 
its lamp, visual, magneto switchboard, 
different types of telephones, together with 
forty views of various exchanges in vari- 
ous processes of construction. Represent- 
ed by H. Sapp, E. R. Williamson, C. D. 
Boyd, D. B. Wick and C. H. North and 
G. B. Piatt. 

The Eureka Electric Company, of 
Genoa and Chicago, Ill., exhibited an “Im- 
proved Eureka Express” board, visual 
signals, sclf-restored. Also a recent ad- 
dition, the Clark automatic telephone sys- 
tem, of Providence. There were photos 
of the recent installations in Galliopolis, 
Ohio, Thornton, Ind., and the police fire- 
alarm station at Kansas City, Mo. Rep- 
presented by I. J. Kuzel and H. Rose- 
now. 

The International Telephone Manufac- 
turing Company, of Chicago, Ill., dis- 
played a magneto lamp signal board, with 
signals that are restored before plug 
touches contacts, and an improved night 
bell arrangement. Here was also a dis- 
play of switchboard parts, transmitters, 
etc. Represented by J. C. Murray. 

The Swedish-American ‘Telephone 
Company, of Chicago, Ill., displayed a 
line of telephone parts. Represented by 
J. A. Russell and C. H. Macklin. 

Frank B. Cook, of Chicago, Ill., ex- 
hibited a new pole terminal, a self-solder- 
ing heat coil and a guy clamp with teeth. 
Represented by F. B. Cook, G. W. Pardee, 
E. L. King and F. R. Parker. 

The Holtzer-Cabot Electrie Company, 
of Brookline (Boston,) Mass., exhibit- 
cd particularly a new magneto power gen- 
erator, water and dust-proof, with half- 
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inch shaft. 
ing. 

The Stromberg-Carlson Telephone 
Manufacturing Company, of Rochester, 
N. Y., and Chicago, Ill., exhibited cable 
appliances. Represented by L. J. Patty. 

The Monarch Electric and Wire Com- 
pany exhibited specialties. Represented 
by E. E. Yaxley, J. H. Bell and J. G. 
Horney. 

The Crawfordsville Wire and Nail 
Company presented wire canes. Repre- 
sented by R. Schmetzler. 

The Miller Anchor Company. Repre- 
sented by G. Miller. 

American Electric Company displayed 
the Leich system of four-party line ring- 
ing. Represented by J. G. Ihmsen. 

The American Fibre Conduit Com- 
pany, of Orangeburg, N. Y., and Chicago, 
Ill., had a line of samples. Represented 
by W. W. Smythe, Jr. 

The Bissell Company, of Toledo, Ohio, 
exhibited National cable terminals, trol- 
leys, pole seats, and the new “Security” 
potlead. Represented by H. S. Bissell. 

The Chicago Writing Machine Com- 
pany exhibited its Adjustaphones. Rep- 
resented by E. L. King. 

The Williams-Abbott Company exhibit- 
ed a line of goods. Represented by J. A. 
Wright. 

The Valentine Clark Company had a 
number of photographs of its facilities 
on exhibition. Represented by T. G. Mc- 
Grillan. 

The Chicago Telephone Supply, of Elk- 


hart, Ind. Represented by G. A. Briggs 
and G. W. Brown. 


Electric Power Number of Cassier’s 
Magazine. 

The June issue of Cassier’s Magazine 
is noteworthy for the number and value 
of contributions on the subject of elec- 
tric power. The first article is by Mr. 
Lewis Buckley Stillwell, and is entitled 
“The Development of Electric Power 
Transmission.” This is followed by an 


article on “Long-Distance Power Trans- 
mission,” by Mr. Charles F. Scott, treat- 
ing of the economic and engineering &&- 
pects. Mr. Paul M. Lincoln writes upon 
“The Limitations of Long-Distance Elec- 
trie Power Transmission,” and Mr. J. 8. 
Peck upon “Transformers for Long-Dis- 
tance Power Transmission.” Dr. Lows 
Bell contributes an extremely valuable 
article on “The Distribution of Electric 
Power from Transmission Stations,” and 
Dr. Elihu Thomson diacusses the develop- 
ment of electric welding. Dr. Charles 
Proteus Steinmetz, under the title of 
“Electricity and Light,” discusses recent 
improvements in the arc lamp. Other 
articles in this issue are contributed by 
Messrs. Dugald C. and William H. Jack- 
son, Wallace C. Johnson, Ralph D. Mer- 
shon, H. F. Parshall and C. S. Vesey 
Brown. 


Represented by E. R. Hard- 
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TELEPHONE ENGINEERING—VII. 


BY J. ©. KELSEY. 


SINGLE BATTERY REPEATING COIL SYSTEM 
—TRUNKING METHODS. 


The multi-voltage syatem developed a 
trunk, shown in Fig. 9, in which a plug 
switch exists for the purpose of lighting 
the disconnect lamp when the trunk plug 
is lifted from its seat. A listening key 
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The improved trunk of the single bat- 
tery system dispensed with the listening 
key and the plug switch. It also used 
twelve-volt lamps, requiring forty-ohm 
darkening shunts, and an eighty-three-ohm 
series resistance when placed in series 
with the thirty-ohm cut-off relay. This re- 
sistance is in the form of an idle coil, 
performing no other function except that 
of reducing the lamp current. The trunk 
circuit utilized this idle resistance by 
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also exiats for the sole purpose of allow- 
ing the operator to hear the test made. 
The use of the signals makes it unneces- 


sary for the operator at B to listen on con- . 


nections, therefore in the absence of an 
automatic test, much time is lost in open- 
ing and closing the listening key, which 
could be well spent at more necessary duty. 
The plug switch is a feature to be elimi- 
nated, because on account of its position, 
it is particularly susceptible to lint and 
dirt from the cords, and is thereby ren- 
dered very unreliable in its operation. 
By reason of operating conditions, the 
B operator has no way of knowing that 
the plug switch has not closed the circuit 
of the disconnect lamp, because the en- 
trance of the A plug gives the same effect 
as the plug switch failing to close its con- 
tacts. When the disconnect lamp fails to 
light, B assumes that A has inserted the 
plug, and proceeds to ring her party. 
When the parties hang up their receivers, 
the A operator gets her signals correctly 
and pulls down her connections. But the 
withdrawal of the A plug has not ac- 
complished its purpose at B, because the 
plug switch did not close the disconnect 
lamp circuit in the first place. This re- 
sui. in the B party being “hung up,” 
havir'g no means of calling the attention 
of a ay operator, or of being called, as the 
id's trunk plug has put a busy test 
(aroughout the multiple upon his line. 


making the eighty-three-ohm resistance 
serve as the winding of the relay. This 
relay is shown in Fig. 11 as BR, and is 
made to serve two purposes. First, to 
normally connect the tip of the plug to the 
ground through the tertiary winding of 
the operator’s induction coil for testing 
purposes. Second, it closes the talking 
circuit, removes the testing circuit from 
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the talking circuit, and closes the battery 
circuit of the disconnect lamp DL through 
120-ohms resistance, and causing it to 
burn at proper brightness. The second 
function of the relay takes place when 
the relay BR is actuated by being placed 
in series with the battery, ringing lamp 
RL and the cut-off relay of the line on 


connection. This causes the lamp RL to 
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light to its proper brightness, being prac- 
tically in series with 120 ohms. At one 
stroke both listening key and plug switch 


‘defects are remedied by relay BR. 


The operation of the trunk is the same 
as in Fig. 9, with the exception of the 
test. An A party calls for a B party, 
operator A depresses OK order button and 
gives the desired number to the B oper- 
ator. B assigns a trunk, proceeds to test 
in the usual manner without throwing her 
listening key, and finding the line avail- 
able, inserts the plug, lighting both lamps, 
DL and RL. At this instant, A may be 
assumed to insert her plug, which puts bat- 
tery on the trunk line from the A cord 
circuit, through the high resistance wind- 
ing of relay DR and energize it. Relay 
DR closes its contacts and places a forty- 
ohm shunt about DL, darkening it, and 
assuring B that A has completed that end 
of the connection, whereupon B operates 
RK, the ringing key, which causes an al- 
ternating current to pass over the line 
through the condenser and 1,000-ohm 
ringer of the subscriber’s instrument. 
When the called party answers, relay CR 
is operated. The contacts of CR place 
the sixty-ohm winding of the locking re- 
lay LR and the. twenty-ohm winding of 
DR in parallel with the 12,000-ohm wind- 
ing. This does two things. It actuates 
the relay LR at B, and causes the relay 
CCR to be actuated at A. The actuation 
of LR closes its armature contacts and 
places a forty-ohm shunt about lamp RD, 
darkening it. The A battery energizes 
relay LR, and when its contacts are pulled 
up, B battery flows through its forty-ohm 
winding, permanently energizing it and 
keeping RL dark until the connection is 
pulled down. The paralleling of the 12,- 
000 winding by sixty and twenty ohms so 
materially reduces the resistance of the 
trunk circuit that enough current flows 
through relay CCR to darken lamp CCL. 

During talking connection all lamps 
are dark. The A party hanging up lights 
ACL. The B party hanging up lights 
CCL, because relay OR removes the sixty 
and twenty-ohm shunt from the 12,000- 
ohm winding, weakening the current 
through CCR to such an extent that it 
releases the shunt contacts of OCL. Then 
A withdraws her plug, deenergizing DR, 
and allowing DL to light. B then pulls 
down her connection. 

The busy test is obtained by means of 
a third winding on the induction coil, 
about fifty-ohm resistance. Normally 
the tip of the plug causes the ground on 
the tertiary winding to meet the ground 
of the sleeve tested. If the jack is busy, 
that is, if there is a plug already inserted 
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flowing through the cut-off relay in con- 
nection. 

Another peculiar effect is given when 
the B operator plugs into a line with an 
open jack sleeve. This causes the tertiary 
winding to remain in the subscribers talk- 
ing circuit, and she has to wait until the 
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in the multiple, putting a battery poten- 
tial on a normally grounded sleeve, the 
current flows through the tertiary wind- 
ing and induces the busy impulse into 
the secondary winding containing the re- 
ceiver. 

As the B operator is a dummy oper- 
ator, she has ordinarily no means of tell- 
ing the A operator or the waiting sub- 
scriber that the line is busy, or that the 
party does not answer. The B operator 
ean talk back through the circuit by 
touching the ring of the trunk plug in 
question to the tip of an adjacent trunk 
plug. This bridges the tertiary winding 
across the circuit. But the B operator 
has no time to do this kind of service. 
When she finds a busy line she plugs the 
trunk plug into the “busy back” jack. 
This jack is in connection with an in- 
terrupter, which opens and closes the 
trunk circuit exactly as if a party should 
raise and lower his receiver hook at a 
certain speed. This alternation of the 
circuit puts out the B signal at the first am 
impulse, but it alternates the lamp sig- 8 f 
nal at A, causing it to wink at a certain 
speed. The A operator seeing lamp CCL 
winking at a certain speed, knows 1n- 
stantly that the B party is busy, and if - 
the waiting A subscriber has not recog- 
nized the “busy back” note already, she 
informs him of the busy line. If the 
party does not answer the B operator puts 
the plug into a “don’t answer” jack. This 
is also connected to an interrupter mount- 
ed on the same shaft as the busy inter- 
ruptor, but having twice the number of 
alternations. It causes the signal at A 
to wink twice as fast as a “busy back” 
would, and the operator informs the wait- 
ing subscriber that his party does not an- 
swer. The withdrawal of the A plug 


the party answers, CR acta as in the form- 
er trunks, puts sixty and twenty ohms 
about the 12,000 winding. ‘This ener- 
gizes relay LR, darkening DL and caus- 
ing the forty-ohm winding to permanent- 
ly lock it out of the connection. Relay 
CCL at A is operated by this change of 
parties have finished talking. The sub- resistance and darkens CCL. All four 
scriber at B loses the tip quarter of his lamps are dark when on talking connec- 
repeating coil, but finds a ground connec- tion. 
tion through the tertiary winding which When parties hang up receivers both A 
completes his talking circuit. B hears lamps light, and A pulls down her con- 
everything that is said. nection. The withdrawal of the plug de- 
While this circuit, shown in Fig. 11, is energizes DR, which opens the circuit 
one of the most widely used, the best through DL and SR, causing the shunt 
interests of operating have doomed it to a to be removed from RL and lighting it. 
change. This change is in the manner of B then pulls down her connection. 
operating its signals. When B plugs into The principal feature of trunk service 
a jack, RL and DL light. When A plugs is speed of connection and disconnection 
in, DL darkéns. Then B rings upon this and the intermediate steps. The trunk 
confirmation. Before B rings, she has to shown in Fig. 12 has attained the speediest 


ae 
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from the trunk jack informs B of the dis- 
connection, and she removes the plug from 
the “busy back” or “don’t answer” jack. 
There is a peculiar trouble coming from 
a cross between the tip and sleeve of the 
trunk plug. When such takes place, the 
current flows through BR, lamp RL and 
the tertiary winding. This causes BR to 
become energized and open its circuit 
through the tertiary winding. An induc- 
tion coil effect is set up of such a fre- 
quency that the current induced from the 
tertiary winding into the secondary cir- 
curt makes a sound on the order wire 
exactly as if it were crossed with a ring- 
ing generator. It renders the order line 
useless, and the quickest remedy is the 
plugging up of trunks until the noise 
disappears. Plugging up the troublesome 
trunk will lock the relay BR, with current 


pause to see if the lamp DI is dark, a 
very inconspicuous signal. If the entrance 
of A plug caused DL to light while B was 
in the act of testing, there would be no 
hesitation on the part of B, who would 
know in advance that A had taken the 
assigned trunk. 

This change is shown in Fig. 12, in 
which SR is the additional relay required. 
When B assigns a trunk, A plugs in. This 
puts battery on the trunk line and ener- 
gizes relay DR. Instead of placing a 
shunt about a lamp, as in former cases, it 
causes battery to flow through its con- 
tacts through lamp DL and relay SR of 
120-ohm resistance. This lights DL and 
energizes SR. B tests, inserts her plug, 
and rings on the line. Ordinarily RL 
would light, but the energized relay SR 
has placed a forty-olim shunt about it. 
But DL remains lighted instead. When 


service, as far as manual conditions are 
concerned. A great deal of confusion is 
caused by requests of A operators for the 
B operator to ring again on a certain con- 
nection. It also takes time away from 
the legitimate trunking duties. To over- 
come this difficulty, the ringing key is 
practically removed from the circuit and 
ringing done automatically. ‘The method 
is called “machine ringing.” But one 
signal is used, that is, DL, shown in Fig. 
13, which lights when B inserts her plug 
and when A inserts her plug. If both are 
inserted, the lamp is shunted out. The 
test is made as in previous circuits, and 
the answering of the called party operates 
the relay CR as ordinarily, which reduces 
the resistance of DR and causes relay 
CCR to darken CCL. Here the likeness 
stops. 

A ringing key RK is placed in the cir- 
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cuit with a cam so arranged that when 
once depressed it will stay in that posi- 
tion and cause ringing current to pass out 
on the line continuously or intermittently, 
just as desired, until the party shall an- 
swer his telephone call. The act of re- 
moving the receiver from the hook causes 
the relay RR to become actuated, which 
pulls down its armature which had en- 
gaged the cam at c. The ringing current 
can not pass through relay RR and 
throughout the line circuit, except when 
SR is actuated. The acting of SR de- 
pends upon the entrance of the A plug. 
Relay SR also acts as a shunt for the 
lamp DL, so that when B plugs in and 
sets the key, ringing does not commence 
until A has inserted her plug, energizing 
SR and darkening DL. 

The principle of machine ringing is 
based upon the same idea that the relay 
CCR will not operate when the 12,000- 
ohm winding of DR is in circuit with it. 
The subscriber’s telephone has a circuit 
susceptible to alternating currents, com- 
posed of a two-microfarad condenser and 
a 1,000-ohm ringer. The condenser offers 
infinite resistance to a direct current. To 
a slowly alternating-ringer current of 
twenty cycles per second, the condenser 
develops a finite resistance somewhere be- 
tween 5,000 and 10,000 ohins. The 1,000- 
ohm ringer also develops an apparent re- 
sistance much higher than its normal re- 
sistance, so that the ringing current pass- 
ing through relay RR is not enough to 


energize it. But when the receiver 


is removed from the hook, the con- 
denser and ringer, with their high 


apparent resistances, are short-circuit- 


ed by the transmitter and induction 
coil secondary of less than 100-ohm re- 
sistance, just as the sixty and twenty-ohm 
windings short-circuit the 12,000-ohm 
winding of relay DR. The current that 
passes through the circuit is sufficient to 
energize the ringers, Just as the current 
from the A circuit through relay CCR 
was sufficient to energize relay DR. Upon 
the removal of the receiver, the alternat- 
ing current tends to rush through the re- 
lay RR to take advantage of the suddenly 
lowered resistance. But the relay RR be- 
comes energized instantly and attracts its 
armature, which ordinarily engages the 
cam of the key at point c and holds the 
springs of the key against the ringing gen- 
erator contacts. The attraction of the 
armature of relay RR disengages the catch 
at point c and the springs of the key natu- 
rally force the cam back to normal po- 
sition, which causes the ringing current 
to be opened and the talking circuit closed. 

Consider an A party calling for a B 
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party. The A operator orders, the B op- 
erator assigns the trunk, tests in the usual 
way, Inserts the plug and sets the ringing 
key. The insertion of the plug causes the 
lamp DL to light and relay BR to become 
energized, cutting off the busy test device 
and closing the circuit, so that the ringing 
current can pass out on the line. The 
ringing current does not pasg out on the 
line until the A operator inserts her plug 
into the proper trunk jack, which causes 
relay DR to place relay SR in shunt rela- 
tion with lamp DL. Relay SR serves a 
double purpose. It not only shunts or 
darkens lamp DDI, but itself becomes ener- 
gized by the current deflected from DL, 
thereby closing contacts 6 which allows 
the alternating ringing to pass out on the 
line through relay RR. The ringing con- 
tinues as long as the A plug is on con- 
nection and the subscriber refrains from 
answering the telephone. When the sub- 
scriber answers, the relay RR becomes 
energized, releases the ringing key springs 
and closes up the talking circuit. The 
closing of the talking circuit allows bat- 
tery to flow through the supervisory relay 
CR, whose contacts place the twenty-ohm 
winding of relay DR about its own 12,000- 
ohm winding and cause the relay CCR at 
A to extinguish the lamp. While both 
parties are talking the three lamps are 
darkened. When both parties hang up, 
lamp DL at B is the only darkened one. 
The withdrawal of the A plug deenergizes 
DR and removes the shunted relay SR 
from the lamp DIL, which lights and gives 
B the disconnect signal. 

If the A operator should plug in be- 
fore B has inserted her plug, the lamp DI, 
will light as the contacts of relay DR make 
a circuit through the lamp DL, point a, n, 
relay SR, d and the eighty-ohm_ resist- 
ance. As lamp DIL is a twelve-volt lamp, 
it lights in series with 120 ohms readily. 
When B inserts the trunk plug, the action 
of energized relay BR breaks the contact 
at d, cutting off the eighty-ohm resistance, 
makes contact at f, which places the forty- 
ohm relay in shunt with lamp DL, and 


darkens it. 

The usual method of operating is to 
make the ringing intermittent. This is 
done by an interrupter, which causes the 
ringing current to flow out on the line 
for a short period at stated intervals. If 
the subscriber should remove the receiver 
during a period of quiet, there would be 
nothing to energize RR and close the talk- 
ing circuit until the interrupter revolved 
to the generator contact. The main bat- 
tery is arranged on the interrupter, so 
that the removal of the receiver during 
these lulls will cause the direct current to 
flow out on the line through relav RR and 


close the talking circuit. 
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The Faraday Society. 

An ordinary meeting of the Faraday 
Society was held on Thursday, June 9, 
at the Institution of Electrical Engi- 
neers, London, England. The president, 
Dr. J. W. Swan, was in the chair. 

M. Adolphe Minet presented the first 
part of a paper on “The Electric Fur- 
nance: Its Origin, Transformation and 
Applications.” The paper discusses the 
growth of the furnace from the historical 
point of view, and then proposes a new 
classification which is worked out in 
minute detail in the form of a table. A 
full bibliography of the electric furnace 
completes this section of the paper. This 
discussion was postponed until the autumn 
when the author will complete his study 
and fully illustrate his subject. 

Dr. F. M. Perkin describes a form of 
porous diaphragm that he has found con- 
venient for laboratory use. It consists 
of two perforated concentric porcelain 
cylinders packed in between with brown 
paper, asbestos, or other material, de- 
pending on the use to which the dia- 
phragm is to be put. 

Mr. G. T. Beilby read a paper on “The 
Hard and Soft States In Metals.’ The 
wide range of the phenomena which are 
directly or indirectly associated with the 
hard and soft states in metals indicates 
that a knowledge of these states is of 
fundamental importance. An exclusive- 
ly crystalline theory of metal structure 
even when stretched to its widest limits 
is insufficient to fully explain these phe- 
nomena. But the crystalline is not the 
only form of solid aggregate; the move- 
ment of the molecules in the liquid state 
may be so suddenly arrested that they 
have no time to fall into the regular 
formation of the crystalline state so that 
the solid which results is amorphous, not 
crystalline. A suddenly congealed liquid 
may be likened to an instantaneous photo- 
graph of the rapidly moving molecules 
of the liquid state. 

The views here advanced are based on 
the author's earlier observations on sur- 
face flow in crystalline solids. The evi- 
dence afforded by the micro-structure has 
been supplemented by observations on the 
other properties of metals in the hard and 
soft states and the view is now advanced 
that these states are perfectly distinct 
phases. This is shown by the mechanical, 
electrical, optical, and thermo-chemical 
properties as well as by miero-structure. 
The soft phase C is crystalline and the 
hard phase A is amorphous. 

The transformation of A into C is af- 
fected by heat and takes place at a defin- 
ite transition temperature. On either side 
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of the transition point the various prop- 
erties are characteristic and distinct; for 


instance, an electromotive force of 120 


micro-farads may be developed in a ther- 
mo-junction of silver in the two phases. 
The electromotive force falls to zero after 
the junction has been heated to 250 de- 
grees for a few seconds. Silver leaf which 
is opaque and highly reflecting below the 
transition temperature becomes trans- 
parent and very much less reflecting if 
kept for a time at a temperature a little 
above that point. 

The transformation from hard to soft 
is thermally irreversible, but is readily 
effected mechanically. This reverse trans- 
formation—soft to hard—takes place 
when the metal. is deformed by over- 
strain, however slight. It takes place 
through an intermediate mobile phase in 
which the molecules have a freedom 
analogous to that in the liquid phase. 
This freedom is produced by motion di- 
rectly imparted to the molecules during 
the slipping of one portion of the materi- 
al over another. The state of the mobile 
phase is eomewhat analagous to that of 
an undercooked liquid. This transform- 
ation C — M — A while it occurs at 
every moving surface does so as a rule in 
extremely thin layers. The layers of the 
hard phase which result, supply a rigid 
casing for the unaltered crystalline ele- 
ments and thereby give a granular and 
cellular structure to metal which has been 
overstrained by having any kind of work 
done on it. The coexistence of the two 
phases in this way accounts for the variety 
of structure which may be developed in 
malleable and ductile metals. 

Dr. T. M. Lowry said that the temper- 
ature which Mr. Beilby called the trans- 
ition point was not a true transition point, 
such as exists for example in sulphur at 
ninety-six degrees centigrade, at which 
the rhombic passes into the monoclinic 
phase, but really the stability limit, that 
is, the temperature at which the mobility 
of the molecules enables a change which 
has been trying to take place all along 
to do so at a visible velocity. 

Mr. J. C. M. Garnett suggested that 
the different results obtained in the two 
methods—by transmitted and reflected 
light—of measuring the optical constants 
might be explained on Mr. Beilby’s hy- 
pothesis of an A and C phase. 

Dr. C. M. Desch thought that the ex- 
istence of a thin transparent film on the 
surfaces of polished metals might ex- 
plain the Kerr effect. 
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LOADING MACHINES FOR TESTING PUR- 
POSES—SUPPLYING ONLY THE 
LOSSES—I. 


BY E. A. REGESTEIN. 


One of the most important testa to be 
made on any electrical machine is the heat 
test. If the insulation of a machine is con- 
stantly heated above a certain temperature, 
it slowly chars, and finally breaks down. 
To determine whether the temperature 
attained when running under normal 
load falls within the prescribed guaran- 
tee, the machine is run under normal 
full-load conditions for a certain specified 
length of time, or until its temperature 
is constant, after which the machine is 
shut down, and the temperature of its 
different parts observed. The duration 
of the test varies with the size of the ma- 
chine, depending on the time required 
for the machine to attain its ultimate 
temperature. This time varies from three 
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hours in case of a one-kilowatt generator, 
to from eight to twenty-four hours in the 
case of machines from 100 kilowatts up. 
If during this time the output of a 
generator is wasted in water rheostats, 
or that of a motor in a brake, it will 
readily be seen that, in the case of a 
large machine, the heat test incurs con- 
siderable expense for power, besides ne- 
cessitating investment for power plant. 
Take, for instance, a 500-kilowatt gen- 
erator. Assume it to run continuously 
at full load for twelve hours on its heat 
run; this, if the machine is loaded on 
water rheostats, throws away 500 X 12 
== 6,000 kilowatt-hours. If power costs 
one cent per kilowatt-hour, this makes 
a total cost of sixty dollars for power 
wasted. It is therefore advantageous to 
eliminate this waste wherever possible. 
Dr. John Hopkinson, in the “Philo- 
sophical Transactions for 1886,” first de- 
scribed a method of getting full-load con- 
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ditions on two similar direct-current ma- 
chines by supplying only the losses. The 
method consisted briefly, in the coupling 
of two similar machines together mechan- 
ically, and driving the two from some ex- 
ternal source. One machine was made to 
run as generator, driving the second one 
as a motor through the electrical connec- 
tions, and the second machine running 
as a motor, drove the first one through 
the mechanical connection, the motor or 
engine driving the combination simply 
supplying the losses. This can readily be 
modified and extended in various ways, 
making it applicable to almost all classes 
of electrical machines, including motor- 
generator sets transforming from alter- 
nating to direct current and vice versa. 
Let us consider first the case of 


TWO DIRECT-CURRENT MACHINES. 


Fig. 1 represents a method of loading 
two direct-current machines, supplying 
the losses mechanically. A and B repre- 
sent two similar machines mechanically 


‘connected, either directly or by means of 


a belt. M is a motor of sufficient capac- 
ity to overcome all the losses at full load 
in machines A and B, and their connect- 
ing leads, and hence its rating need only 
be a fractional part of that of A and B. 

In leading the machines, the proced- 
ure is as follows: motor M is started 
from the supply mains, and its speed is 
adjusted by means of its field rheostat 
unti] the machines A and B are running 
at normal speed. The voltages of A and 
B are now built up to their normal value. 
When the voltmeter V, connected across 
the switch S reads zero, S is closed. In 
order that V, should read zero the electro- 
motive forces of the two machines must 
be equal and opposite. C is a circuit- 
breaker to protect the circuit. Since the 
two electromotive forces are equal, no 
current will flow. By weakening the 
field of B, its voltage will be reduced and 
current will flow from A to B, causing 
B to act as a motor. The mechanical 
power developed by B is transmitted to 
A, and used up in generating the current. 
By this means any desired load can be 
put on the machines A and B. The only 
increase in current in the motor M will 
be due to the increased energy losses in 
the machines A and B as the load is in- 
creased. If field of A had been weakened 
instead of that of B, A would have been 
the motor, and B the gencrator. 

In this system the speed of the ma- 
chines to be tested is kept constant by 
R, in the field of the supply motor. The 
voltage of the machines is under control 
by R, in the generator field. The load 
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is controlled by R, in the field of the 
motor B. 

Since the current flowing between the 
machines is equal to the difference in 
the electromotive forces generated in the 
two armatures, divided by the resistance 
of the circuit, a small change in the 
electromotive force of either armature 
will cause a large change in the current. 
Hence, if the voltage of the system is 
raised by R,, R, must also be adjusted 
simultaneously or else a large overload 
may be put on the machines. Similarly, 
if the brushes of either machine be shift- 
ed the load must be watched and kept 
constant by R,. 

It will be seen that we can get any 
desired load on A and B, but simply take 


Fic. 2.—SUPPLYING THE Losses DIRRCTLY 
FROM THE MAINS. 


the losses of the system from the supply 
mains. 

Fig. 2 shows a method of supplying the 
losses electrically directly from the mains 
instead of from an auxiliary motor. A 
and B are shown direct-connected, but it 
will generally. be easier to belt them. 
Suppose, as before, that B is to be the 
motor; with switch S, open, B is started 
from the supply mains. For testing pur- 
poses a convenient method of accomplish- 
ing this is to use a water rheostat as a 
starting resistance, connected by flexible 
leads ending in hooks across S,. This 
resistance is gradually cut out and then 
S, is closed. The starting rheostat leads 
may now be removed from S, and the 
rheostat is available for starting another 
machine. 

The speed of the machines is now 
brought to normal by the field rheostat 
R,. The voltage of A is now built up 
until voltmeter V, across S, reads zero, 
at which time S, may be closed. Now by 
increasing the electromotive force of A 
by cutting out R,, it delivers current. 
Consequently B must take current to sup- 
ply mechanically the power that A is 
giving out electrically. The current taken 
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from the mains increases only enough to 
supply the additional losses. 

In this case R,, the field rheostat of 
the generator, controls the load; R,, the 
motor-field rheostat, controls the speed; 
whereas, in the previous case, the load 
was controlled by the motor-field rheo- 
stat R,. In this case the voltage is fixed 
by the supply mains, necessitating the 
use of supply mains of the same voltage 
as the machines. 

The product of the readings of ammeter 
A, and voltmeter V gives directly the 
power used up in overcoming the losses 
in the two machines. It will be noted that 
the motor carries a somewhat greater 
load than the generator, since it takes 
all the output of the generator and like- 
wise the loss supply. 

With two similar machines this gives 
a convenient method for determining the 
efficiency of the machines at a given load, 
the efficiency being determined by divid- 
ing the output by the output plus the 
losses. Since the two machines are car- 
rying different currents, and have dif- 
ferent electromotive forces induced in 
their armatures, it would hardly be cor- 
rect to assume that the losses are equal- 
ly distributed between them. By meas- 
uring the resistances of A and B and 
knowing the current flowing in each cir- 
cuit, we can compute the total I?R losses. 
Subtracting the copper losses from 
A, X V, we get the stray power losses. 
Of the total stray power losses the fric- 
tional losses in the two machines should 
be about equal, the hysteresis loss will 
vary as the 1.6th power and the eddy cur- 
rent loss as the square of the induced 
armature electromotive force (at con- 
stant speed). Within limits the total 
stray power losses are found to vary ap- 
proximately as the armature induced 
electromotive force. We may then charge 
up the total stray power losses between 
A and B in proportion to their induced 
armature electromotive forces. Arma- 
ture electromotive force of A equals sup- 
ply voltage plus resistance drop through 
armature and brushes of A; armature 
electromotive force of B equals supply 
voltage minus resistance drop through 
armature and brushes of B. If compound 
machines are used, the series-field drop 
must, of course, be included. The effi- 
ciency of A may be now computed as 

(A, x V) + [A x V + Ram Pa T 


Rag Vat pe (total stray power) ] 


where E, and Eg, equal induced arma- 
ture electromotive forces of A and B re- 


spectively. 
This method of determining efficiency, 
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however, does not enable us to determine 
the relative magnitudes of the different 
components of the stray power loss. Since 
in a shop test it is desirable to know 
this, the losses are usually determined 
separately.’ 

Shunt machines are shown in Fig. 1 
and Fig. 2, but compound machines may 
be used equally well either for motor or 


generator. If compound machines are 


used, however, the series field of the - 


motor must be connected up cumulatively. 
With a differentially connected series 
field, should an increase of load occur, 
for any reason, the motor would tend 
to speed up. This would increase the 
generator electromotive force, and so fur- 
ther increase the load until the circuit- 


Fig. 3.—TEsTING GENERATOR OF HIGHER 
VOLTAGE THAN THE SUPPLY MAINS. 


breaker operated. With a cumulative 
field, on the other hand, an increase of 
load would cause a decrease in speed, re- 
ducing the gencrator electromotive force, 
and so steady the system. It must be 
borne in mind, in this connection, that 
a generator with its series field connected 
up cumulatively will, when run as a 
motor, have its series field acting differ- 
entially. 

In the foregoing matter it has been as- 
sumed that we had two similar machines 
to test. If we had only one to be tested, 
say a generator, we may pick out an avail- 
able machine of similar voltage, give it 
a pulley of such size as to drive our gen- 
erator at correct speed, belt them to- 
gether, and load as previously described. 
The second machine must be large enough 
to carry safely the current from the first 
machine. There is no objection to having 
it larger, since the current is to be full 
load for the machine to be tested. 

If the generator to be tested is of a 
higher voltage than the supply mains, 
say 600 volts, while the supply voltage 
is 550, we may use a motor connected to 

1 For description of this method see “Shop Testing or 


Motors and Generators for Commercial Service,” B. 
Abry, Evectaica, Review, vol. xliii, p. 8392-3. 
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the supply mains at 550 volts and feed 
the current from the generator back to 
the motor through a water rheostat as 
indicated in Fig. 3. With this arrange- 
ment, the method of getting the load on 
is slightly different from the preceding 
cases. Motor B is started from the 550- 
volt mains in the usual manner, and A 
is built up to its normal voltage, which 
we have assumed to be 600. If the two 
voltages are opposed, which must be the 
case, a voltmeter across S, will read fifty 
volts. Now with the water rheostat (R) 
plate pulled out of the liquid, 8, may be 
closed. Now the circuit is completed, 
and the load adjusted, by lowering the 
plate into the solution. The conductivity 
of the rheostat must be such as to allow 
full-load current to flow at fifty volts. 

The most convenient liquid to use in 
the rheostat is a solution of common salt. 
To get a given range in resistance by the 
movement of the plate it is only neces- 
sary to put in the proper amount of salt. 
If the resistance is too great, add more 
salt. If the resistance is too low, draw 
off the water and fill up with fresh water. 

If the motor and gencrator both have 
a voltage of 600, it would be possible to 
run the motor at 550 volts, as in Fig. 3, 
or else both motor and generator may 
be run at 600 volts, the supply voltage 
being raised by means of an ordinary 
shunt machine connected up as in Fig. 4, 
in which D is the booster. This machine 
need only be of sufficient capacity to carry 
safely the loss supply current. The volt- 
age of the system will now be controlled 
by the booster-field rheostat R,. 

If the voltage of the supply mains is 
higher than that of the machines to be 
tested, the supply voltage may be cut 
down by bucking the voltage of the 
booster against that of the mains. The 
booster may be replaced by a water rheo- 
stat to cut down the voltage. In this 
case, however, the drop through the rheo- 
stat will vary with the current, and the 
rheostat will have to be manipulated to 
keep the voltage constant as the load is 
changed. It is not advisable to connect 
a rheostat directly in the motor arma- 
ture circuit, since with change of load, 
the entire current going through the 
rheostat, great fluctuations in speed will 
occur due to the varying drop. 

When a rheostat is connected in cir- 
cuit, however, power is wasted in the 
rheostat equal to the drop across it mul- 
tiplied by the current flowing through it. 

x 50 
In Fig. 3, 717 a 
the output of the generator is wasted in 
R, the rest being restored to the motor. 


8.35 per cent of 
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If A had been 500 volts, and B and the 
mains been 250 volts, one-half of the 
power would have been wasted in the 
rheostat. This is much better than wast- 
ing it all, if the units are large. 

It is not necessary that A and B should 
be electrically connected. For instance, 
B may be a 500-volt motor deriving its 
power from 500-volt mains; A may be a 
250-volt generator and made to pump its 
power back into 250-volt mains, thus sav- 
ing its power. It is necessary that these 
mains supply some useful load at some 
other point, which is as great as, or great- 
er than, the output of A, and which would 
have been supplied by the power station. 
The procedure and electrical connections 
would be the same as in Fig. 2, except 
that the terminals of A are brought to 
a separate set of mains, instead of to the 
motor B. 

With these methods of pumping back 


Fic. 4.—REGULATING THE VOLTAGE BY MEANS 
OF A BOOSTER. 


the load, besides saving the power, it is 
also much more convenient to handle the 
load than though it were taken care of by 
water rheostats. With big units loaded en- 
tirely on rheostats it becomes necessary 
to use many rheostats in multiple, since 
a water rheostat of about four cubic feet 
will not satisfactorily handle more than 
seventy-five kilowatts. This necessitates 
constant watching to see that the load 1s 
equally divided between the rheostats. 


ROTARY CONVERTERS. 


Two similar rotary converters lend 
themselves very readily to the method of 
circulation of power for loading the two 
machines. With this method we may de- 
rive our loss supply either from the di- 
rect-current or the alternating-current 
side. Direct current is usually preferable, 
if a suitable supply is at hand, since in 
this case the voltage is the only quantity 
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in the supply to be kept constant, whereas 
with alternating-current loss supply, both 
voltage and frequency must be maintained 
constant at normal value. 

If each of two rotary converters is 
driven from the direct-current side, they 
may be synchronized and thrown together 
on the alternating-current side, this elec- 
trical coupling corresponding to the me- 
chanical coupling in the case of two direct- 
current machines previously considered. 
If, however, we weaken the field of one 
of the machines, it will not act as a motor, 
causing power to circulate from one to 
the other. It will merely cause a wattless 
magnetizing current to flow from one ma- 
chine to the other on the alternating-cur- 
rent side, thus keeping the two machines 
in synchronism. If, by any means, we 
can raise the electromotive force of one 
armature above that of the other, a cur- 
rent will flow on the direct-current side, 
precisely as in the case of two direct-cur- 
rent machines. If one machine absorbs 
power on the direct-current side, it must 
give it out again on the alternating-cur- 
rent side, if no mechanical load is applied. 

Fig. 5 shows a method of accomplish- 
ing this result. A and B are the two 
rotaries to be tested. Their direct-current 
sides are shown connected in parallel to 
the direct-current supply circuit. Circuit- 
breakers are inserted at the points c to 
protect the circuits. Their collector rings 
are shown connected through a three- 
phase potential regulator shown at R. 
This regulator is used to boost the voltage 
of one armature above that of the other. 
Any type of potential regulator may be 
used at R; the three-phase induction regu- 
lator is the most convenient, however, 
since it regulates all three phases simulta- 
neously. By changing the relative posi- 


- tion of primary and secondary windings 


any desired amount of boost may be ob- 
tained, between maximum in one direc- 
tion to maximum in the other direction. 

The procedure in loading the system is 
as follows: A and B are started successive- 
ly from the direct-current mains, connect- 
ing the starting rheostat across S, and Ss, 
respectively. The supply voltage must be 
the normal direct-current voltage of the 
rotaries. If it is different, a booster may 
be connected in the supply circuit, as in 
Fig. 4, to regulate the voltage. A having 
heen brought up to normal speed by its 
field rheostat R,, B is now synchronized 
with A across the switches S,, S, Se ad- 
justing its speed by its field rheostat R+. 

The most convement method of syn- 
chronizing is to connect the synchronizing 
lamps directly across each of the switches, 
connecting enough lamps in series to stand 
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the voltage. If the lamps do not all go 
out together, denoting that the phase ro- 
tation is opposite in the two machines, two 
leads from one machine will have to be 
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electromotive force of A’s armature will 
be greater than that of B’s, and current 
will flow between the machines on the 
commutator side. Ammeter A, which had 


Fig. 5.— CrrcuvatinG Test oF Two RotaRiEs BY MEANS OF A PUTENTIAL REGULATOR. 


interchanged. With lamps connected in 
this way we synchronize dark. 

When the switches S,, S,, Sẹ are closed, 
the potential regulator R must be in such 
a position that it does not boost in either 
direction. If this is the case no inter- 
change of power will occur—only a small 
magnetizing current will flow on the al- 
ternating-current side, keeping the ma- 
chines in eynchronism. As soon as R is 


been reading current taken to run A as 
a motor will reverse and register current 
output for A. Ammeter A, will simply 
increase its deflection. Since power is 
transferred from A to B on the direct- 
current side, it must be restored from B 
to A on the collector-ring side. A acts as 
a straight rotary and B as an inverted 


rotary. 
In this system voltage is controlled by 


a 
yg 
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[Fig.26.—ARMATURE CONNECTIONS Fok Loapixa Two ROTARIESs, SUPPLYING THE 
LOSSES FROM THE ALTERNATING-CURRENT SIDE. 


made to boost the alternating voltage 
power circulates in the circuit. Suppose 
that R boosts in such a direction that volt- 
meter V, reads greater than V,. Now the 


booster in supply circuit, and speed is 
controlled by R, in the field of B. Field 
strength of A should be adjusted so that 
ammeter A, reads a minimum for a given 
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load on the direct-current side—that is, 
so-that we have unity power-factor. Load 
is controlled by turning the hand-wheel 
of R. Ammeter A, indicates merely the 


loss supply current. A, X V equals watts 
lost in the system. This includes the 
watts lost in the potential regulator. 

By reversing the direction of the boost 
in R, the path of the power is reversed, 
B acting as the rotary and A as the in- 
verted rotary. 

Fig. 6 shows the armature connections 
for loading two rotaries, supplying the 
losses from the alternating-current side. 
In this case the booster, shown at D, is 
on the direct-current side. To load the 
system, A and B are first started from 
the alternating-current side, if the supply 
voltage is under control so they may be 
thrown on at reduced voltage, or they may 
he started with direct current and syn- 
chronized. The booster D is a low-volt- 
age, direct-current machine of sufficient 
capacity to carry full-load current of the 
rotaries. With field circuit of D open, 
switch S, may be closed. It is necessary, 
of course, that the voltages of A and B 
oppose each other, and hence voltage across 
S, should read zero before the switch is 
closed. The field of D may now be closed 
through a high-resistance rheostat R,, 
which may be gradually cut out until the 
desired Joad is indicated on the instru- 
ments. 

If D boosts in such a dir-ction that 
the voltage at the commutator of A is 
greater than that at B, A will act as an 
inverted rotary giving out power on the 
collector-ring side, while B acts as a 
straight rotary taking in power on the 
collector side, and delivering power cn 
the direct-current side. These conditions 
may be reversed by reversing the polarity 
of D. 

With this arrangement the losses are 
supplied partly by the alternating-current 
supply circuit, and partly by the motor or 
prime mover, driving the booster. If the 
booster is belted to one of the rotaries 
all the losses are supplied from the al- 
ternating supply circuit. 


Tests on an Old Boiler. 

The results of some interesting 
tests made on plates taken from an old 
boiler are noted in the Mechanical Engi- 
neer, London. The boiler had been in 
use since 1859, but during this time had 
been fed with pure water and had not 
been overstrained. A large number of 
test pieces were cut out and examined. 
The tests were somewhat unsatisfactory 
throughout, especally in regard to a 
marked lack of elasticity which seemed 


to have resulted from the prolonged 
strain. It was thought that this might 
lead to an explosion, if the boiler was 
subjected to a strain which, in a new hnil- 
er, would only lead to a slight deforma- 
tion. Asa result of these tests, it was ree- 
ommended that at the end of thirty-five 
years’ service a boiler should de discarded. 
even if apparently in good condition. 
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SYNCHRONOUS MOTORS FOR REGULA- 
TION OF POWER-FACTOR AND LINE 
PRESSURE.' 


BY B. G. LAMME. 


It is well known that the synchronous 
motor, running without load on an alter- 
nating-current circuit, for instance, can 
have ite armature current varied by vary- 
ing its field strength. A certain adjust- 
ment of field strength will give a mini- 
mum armature current. Either stronger 
or weaker fields will give increased cur- 
rent. These increased currents are to 
a great extent wattless. If the field is 
weaker than the normal (or field for mini- 
mum armature current), the increased 
armature current is leading with respect 
to the electromotive-force waves in the 
motor and lagging with respect to the line 
electromotive force. The current in the 
motor is therefore corrective in its na- 
ture. For stronger than the normal field, 
the current is to a great extent lagging 
and tends to lessen the flux in the motor 
and the current is leading with respect 
to the line electromotive force. A syn- 
chronous motor therefore has an inher- 
ent tendency to correct conditions set up 
by improper adjustment of its field 
strength. The correcting current in the 
motor is drawn from the supply system 
and this current also has a correcting 
effect on the supply system, tending to 
produce equalization between generated 
pressures in the motor and the supply 
pressure. This characteristic of the syn- 
chronous motor can readily be utilized 
for two purposes; namely, for varying the 
amount of leading or lagging current in 
a system for producing changes in the 
power-factor of the system (including 
transmission line, transformers and gen- 
erators), or a synchronous motor can be 
utilized for pressure regulation in a sys- 
tem. 

As the synchronous motor can be made 
to impress a leading current upon the 
system, and as the amount of this lead- 
ing current will depend upon the field 
adjustment of the synchronous motor, it 
is evident that this property can be used 
for neutralizing the effects of lagging 
current due to other apparatus on the 
system. The resultant leading or lag- 
ging current can be varied and the power- 
factor controlled over a fairly wide range 
depending upon the location of the syn- 
chronous motors, and upon the current 
capacity of the motor, ete. 


1A paper presented at the 188th meeting of the Ameri- 
can Institute of Electrical Engineers, Chicago, June 
21-22, 1904. 
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As the wattless current in the motor 
is primarily a corrective current, it is 
evident that for most effective purposes 
for adjusting power-factor on the system, 
the corrective action of this current on 
the motor should not be too great. When 
used for such purpose the synchronous 
motor should, therefore, be one which 


‘would give a comparatively large cur- 


rent if short-circuited as a generator. 
Also the motor should preferably be one 
in which the magnetic circuit is not high- 
ly saturated, for in the saturated machine 
the limits of adjustment in the field 
strength are rather narrow. 

As has been noted above, if the field 
strength of the motor be varied, a lead- 
ing or lagging current can be made to 
flow in its armature circuit, this current 
being one which tends to adjust the press- 
ure of the armature and that of the sup- 
ply system. It is evident that if the 
armature pressure is held constant and 
the supply pressure varied, a leading or 
lagging current would also flow. If, for 
instance, the line pressure were dropped 
below that of the motor, then a lagging 
current would flow in the motor, tending 
to weaken its field, and a leading cur- 
rent would flow in the line, tending to 
raise the pressure on the line. If the 
line pressure should be higher than that 
of the synchronous motor, then the cur- 
rent in the motor would be leading, tend- 
ing to raise its pressure; while it would 
be lagging with respect to the line, tend- 
ing to lower its pressure. The resultant 
effect would be to equalize the pressures 
of the line and motor, and there would 
thus be a tendency to regulate the line 
pressure to a more nearly constant value. 
It is evident that the less the synchro- 
nous motor is affected by the corrective 
current, and the more sensitive the line 
is to such corrective action, the greater 
the tendency will be toward constant 
pressure on the line. It is therefore evi- 
dent that the synchronous motor which 
give the largest current on short-circuit 
as a generator, would be the one which 
gives the greatest corrective action as re- 
gards pressure regulation of the system. 

For such regulation, the synchronous 
motor which gives a comparatively large 
leading or lagging current with small 
change to the pressure of the system is 
the most suitable one. Or, the motor 
which gives the greatest change in the 
leading or lagging current is the one 
which gives the best regulation. It is 
the change in the amount of wattless cur- 
rent which produces the regulation. This 
current could vary from zero to 100 lead- 
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ing, for example, or could change from 
fifty leading to fifty lagging, or could 
change from 100 lagging to zero lagging. 
Any of these conditions could produce 
the desired regulating tendency, but all 
would not be equally good as regards 
the synchronous motor capacity. If in 
addition to the regulating tendency, it is 
desired to correct for lower power-factor 
due to other apparatus on the circuit, it 
would probably be advisable to run a com- 
paratively large leading current on the 
line due to the synchronous motor, and 
the regulating tendency would be in the 
variations in the amount of leading cur- 
rent, and not from leading to lagging or 
vice versa. A larger synchronous motor 
for the same- regulating range would be 
required than if the motor were used for 
pressure regulation alone. It is evident 
that the current capacity of a motor 
regulating from fifty leading to fifty lag- 
ging need be much less than for current 
regulating from 100 leading to zero. It is 
evident, therefore, that if there is to be 
compensation for power-factor as well as 
regulation of pressure, that additional 
normal current capacity is required. 

In case such synchronous motors are re- 
quired for regulation purely, it may be 
suggested that such machines be operated 
at very high speeds compared with ordi- 
nary practice. At first glance it would 
appear that such a synchronous motor 
could be operated at the highest speed 
that mechanical conditions would allow, 
but there are other conditions than me- 
chanical ones which enter into this prob- 
lem. For instance, it is now possible to 
build machines of relatively large capac- 
ity for two poles for sixty-cycle circuits, 
and for very large capacities—say 1,500 
kilowatts—having four poles. Therefore 
mechanical conditions permit the high 
speeds, and the electrical conditions 
should be looked into carefully to see 
whether thev are suitable for such serv- 
ice. As synchronous motors should pe 
relatively large currents on short-circuit, 
the effect of high speeds and a small num- 
ber of poles on short-circuit current 
should be considered. 

In order to give full-load current on 
short-circuit, the field ampere-turns of 
such a machine should be practically 
equal to the armature ampere-turns, tak- 
ing the distribution of windings, ete., 
into account. By armature turns in this 
case is not meant the ampere wires on 
the armature, but the magnetizing effect 
due to these wires. Therefore to givé; 
for instance, five or six times full-load 
current on short-circuit, the field ampere- 
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turns should be relatively high compared 
with the armature. This means that 
the field ampere-turns per pole should be 
very high, or the armature ampere-turns 
per pole very low. Experience shows that 
for very high-speed machines, such as 
used for turbo-generators, there is con- 
siderable difficulty in finding room for a 
large number of field ampere-turns, and 
therefore in such machines it is neces- 
sary to reduce the armature ampere-turns 
very considerably for good inherent regu- 
lating characteristics. This in turn means 
rather massive construction, as the mag- 
netic circuit in both the armature and 
field must have comparatively large sec- 
tion and the inductions must be rather 
high, This in turn means high iron 
losses in a relatively small amount of ma- 
terial compared with an ordinary low- 
speed machine, and abnormal! designs are 
required for ventilation, ete., and for 
mechanical strength. 

An increase in the number of poles 
usually allows increased number of field 
ampere-turns without a proportionate in- 
crease In the number of armature ampere- 
turns. This condition is true until a 
large number of poles is obtained when 
the leakage between the poles may become 
so high that the effective induction per 
pole is decreased so that there is no fur- 
ther gain by increasing the number of 
poles, unless the machine is made of ab- 
normal dimensions as regards diameter, 
cte. Experience has indicated that in 
the case of very high-speed and very low- 
speed alternators, it is more difficult to 
obtain a large current on short-circuit 
than with machines with an intermediate 
number of poles. For example, it is ra- 
ther ditticult to make a 600-kilovolt-am- 
pere, 3,600-revolutions-per-minute, two- 
pole machine which will give three 
times full-load current on short-circuit. 
A four-pole, 1,800-revolutions-per-minute 
machine can more easily be made to give 
three times full-load current on short-cir- 
cuit and with comparatively small ad- 
ditional weight of material. The materi- 
al in the rotating part of the four-pole 
machine, while of greater weight, may 
be of considerably lower cost per pound. 
The stationary part of the four-pole ma- 
chine may have a somewhat larger in- 
ternal diameter, but the radial depth of 
sheet-steel will be less than in a two-pole 
machine. The total weight of material 
in the armature of a four-pole machine 
may be practically no greater than in a 
two-pole machine. Therefore a two-pole 
machine of this capacity should cost more 
than a four-pole machine, if designed to 
give the same current on short-circuit. 
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A six-pole machine would show possibly 
a slight gain over the one with four poles, 
but not nearly as much as the four-pole 
machine would over the one with two 
poles. The real gain of the six-pole over 
the four-pole construction would be in 
obtaining a machine which would give 
more than three times full-load current 
on short-circuit. It would possibly be 
as easy to obtain four times full-load cur- 
rent on short-circuit with a s8ix-pole ma- 
chine as to obtain three times full-load 
current on four-pole machine. An eight- 
pole machine would be in the same way 
somewhat better than the six-pole ma- 
chine. Therefore if a 600-kilovolt-am- 
pere machine giving six times full-load 
current on short-circuit is desired, it 
would be advantageous to make the ma- 
chine with possibly eight to twelve poles. 
The question of which would be the cheap- 
er would depend upon a number of fea- 
tures in design. 

If very large short-circuit currents are 
desired, then, as indicated above, the 
number of poles for a given capacity 
should be increased, or the normal rat- 
ing of the high-speed machine should be 
decreased. If, for example, the 600-kilo- 
volt-ampere, 3,600-revolutions-per-minute 
machine, mentioned above, should be 
rated at 200 kilovolt-amperes, then it 
could give nine times full-load current 
on short-circuit; but such a method of 
rating is merely dodging the question. 

In general, the following approximate 
limits for speeds and short-circuit cur- 
rents for forty-cycle apparatus can be 
given. These limits are necessarily ar- 
bitrary, and are intended to represent 
machines which could probably be made 
without using too abnormal dimensions: 

600 kilovolt-amperes, 3,600 revolutions 
per minute, two to three times full-load 
current on short-circuit. 

1,000 kilovolt-amperes, 1,800 revolu- 
tions per minute, three to four times full- 
load current on short-circuit. 

1,500 kilovolt-amperes, 1,200 revolu- 
tions per minute, four to five times full- 
load current on short-circuit. 

2,500 kilovolt-amperes, 900 revolutions 
per minute, four to five times full-load 
current on short-circuit. 

For twenty-five cycles 
ficult to give limiting conditions, as the 
choice of speeds is very narrow. If, for 
example, a 1,500-kilovolt-ampere, two- 
pole, 1,500-revolutions-per-minute ma- 
chine can be made to give three times 
full-load current on short-circuit, then 
as machines of smaller rating can not 
run at higher speed, the limiting condi- 
tion of such machines must be the amount 


it is more dif- 
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of current which they will give on short- 
circuit. In the same way a four-pole ma- 
chine running at 750 revolutions per 
minute may be made for 5,000 kilovolt- 
amperes for three times full-load current 
as the limiting rating, and there is no 
choice of speeds for ratings between 1,500 
kilovolt-amperes and 5,000 kilovolt-am- 
peres. 

It should be noted that the above speeds 
are very high compared with ordinary 
alternator practice and are up to high- 
speed turbo-generator practice, but ma- 
chines with the above short-circuit rat- 
ings and speeds are probably more costly 
to build than machines of corresponding 
ratings at somewhat lower speeds. It 
will probably be found, therefore, that for 
the above maximum current on short-cir- 
cuit the cheapest synchronous motors for 
the given ratings will have somewhat 
lower specds than those indicated above. 
It is certain that the lower-speed ma- 
chines will be easier to design and will be 
slightly quicter in operation. Probably 
best all-round conditions will be found 
at about half the above speeds. 

The above limiting conditions are given 
as only approximate and are based upon 
machines having ventilation as is usually 
found on rotating field generators for 
high speed. Artificial cooling, such as 
obtained with an air-blast or blowers, 
could modify the above figures some- 
what; but in general it has been found 
that high-speed alternators can be worked 
up to the limit imposed by saturation be- 
fore the limit imposed by temperature is 
attained. Therefore if higher saturation 
is not permissible, then there may be rel- 
atively small gain by using artificial cool- 
ing. 

One of the principal applications of 
such regulating synchronous motors would 
be for controlling or regulating the press- 
ure at the end of a long transmission line 
for maintaining constant pressure at the 
end of the line, independent of fluctua- 
tions of load or change of power-factor. 
In this case, increased output of the 
transmission line may more than 
compensate for the cost of the regu- 
lating synchronous motor. In many 
such a case the synchronous motor 
not only acts as a regulator on the 
system but costs nothing in the end. In 
general, the more current that such a 
synchronous motor will give on short- 
circuit, the better suited it will be for 
its purpose at the end of a long trans- 
mission line. 

Where a number of such synchronous 
motors are installed in the same station, 
the field adjustment must be rather care- 
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fully made, to avoid cross-currents be- 
tween machines; and the saturation char- 
acteristics of the various machines should 
be very similar. The better such ma- 
chines are for regulating purposes, the 
poorer they are for equalizing each other 
by means of cross-currents. 

As to the use of dampers with such 
synchronous motors, it is difficult to say 
just what is required. A synchronous 
motor on a line with considerable ohmic 
drop is liable to hunt to some extent, es- 
pecially if the prime mover driving the 
generator has periodic variations in speed. 
If the synchronous motor gives very large 
current on short-circuit, then its synchro- 
nizing power is high; this will tend to 
steady the operation of the motor and de- 
crease the hunting. The writer believes 
that such motors in practice will be found 
to operate better and have better regu- 
lating power for constant pressure if pro- 
vided with rather heavy copper dampers 
effectively placed on field poles. With 
such heavy dampers reaction of the arma- 
ture on the field is retarded, and there- 
fore the armature may give a larger mo- 
mentary current than would flow if there 
were no damping effect; in other words, 
the motor is more sluggish than one with- 
out dampers. Therefore the addition of 
heavy dampers on such a machine may 
produce the same regulating effect which 
would be obtained by a machine without 
dampers which gives a larger current on 
short-circuit. Also a machine with heavy 
dampers will usually be the one with 
the least hunting tendency and therefore 
will have the least effect on the trans- 
mission line due to hunting currents. 

In the above, the synchronous motor 
has been considered only as a regulator 
and not as a motor. It may be worth 
considering what would be the effect if 
the synchronous motor can do useful 
work at the same time that it regulates 
the system. In this case, with a given 
rated output, one component of the input 
will be wattless, and the other part will 
be energy. The ratio of these two com- 
ponents could be varied as desired. For 
example, considering the input as 100, 
the wattless component could be six- 


ty when the energy component is 
eighty, or the synchronous’ motor 
could carry a load of eighty per 


cent of its rated capacity, this load 
including its own losses, and could 
have a regulating component of sixty 
per cent of its rated capacity. If the 
motor is used as a regulating machine 
only, then its wattless component can be 
practically 100. It appears therefore that 
the machine could be used more economic- 
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ally as both motor and regulator than as 
a regulator alone, but in such case it 
would probably be advisable to run the 
motor at somewhat lower speed than if 
operated entirely as a regulator. This 
reduction in speed may practically offset 
the gain in apparent capacity by using 
the machine for a double purpose. Also 
there is comparatively limited use for 
large synchronous motors for power pur- 
poses, as better results are usually obtain- 
ed by subdividing the units and locating 
each unit nearest to its load. If a load 
could be provided which would permit 
very high-speed driving, then it would 
probably be of advantage to utilize the 
synchronous motor for driving. 

As the synchronous converter is one 
form of synchronous motor, the question 
of utilizing such machines for regulators 
should be mentioned. Upon looking into 
the question of distribution of losses in 
the converter, it will be noted that the 
losses in the armature winding are not 
uniform. Investigations show that at 100 
per cent power-factor, the lowest heat- 
ing in copper is obtained, and that any 
departure from this power-factor shows 
considerably increased loss in the copper, 
such loss being very high in certain por- 
tions of the winding. Next to the taps, 
which lead to the collector, there are strips 
of winding which at times are worked at 
a very high loss. Experience shows that 
it is not advantageous to operate con- 
verters at a low power-factor, and that if 
so operated continuously, or for any con- 
siderable periods, the winding should be 
made much heavier than for higher power- 
factors. Also in the usual design of con- 
verters the field is not made as strong 
compared with the armature as in alter- 
nator practice, and therefore the regu- 
lating tendency of the converter com- 
pared with a generator or ordinary syn- 
chronous motor is low. Synchronous 
converters can and do act as regulators 
of pressure for sudden changes of the sup- 
ply pressure, but such correcting or regu- 
lating action should not be continual; 
that is, the pressure supplied to a con- 
verter from a line should nominally be 
that required by the converter for best 
operation as a synchronous converter. Un- 
less designed for the purpose, a synchro- 
nous converter should not be used to cor- 
rect low power-factors due to other ap- 
paratus on the circuit. 

In the above considerations only gen- 
eral reference has been made to the cost 
of synchronous motors for regulating 
pressure and power-factors. It is diffi- 
cult to give even approximate figures for 
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relative costs of such apparatus. As inti- 
mated before, there is some mean speed 
or number of poles which will be the 
most suitable for giving a certain maxi- 
mum current on short-circuit. For speeds 
slightly above or below such mean speed, 
the cost of the synchronous motor should 
vary almost in proportion to the speed, 
provided the maximum short-circuit can 
be diminished somewhat at the same time. 
If the speed is further increased or fur- 
ther decreased, the cost will tend to ap- 
proach a constant figure. As the ex- 
treme conditions are approached, the cost 
will begin to rise. The above assump- 
tions are on the basis of continuous oper- 
ation at a given current capacity, this be- 
ing the same in all cases. The above as- 
sumption is on a basis of decrease in the 
maximum short-circuit current, as the 
machine departs from the mean, or best 
speed. If the same maximum current is 
required, then the lowest cost should be 
at the mean or best speed, while at either 
side the cost should rise. 

It is evident that it would be difficult 
to give any figures on relative costs of 
such apparatus. The machine for the 
bet or mean condition, should cost prac- 
tically the same as an alternating-cur- 
rent generator of the same speed, output 
and short-circuit characteristics. As this 
speed would probably be somewhat higher 
than usual generator speeds, the cost of 
such machine would therefore be some- 
what lower. This cost would be to a con- 
siderable extent, a function of the current 
on short-circuit for a given rated capac- 
ity of machine. As mentioned before, in 
giving a table of limiting speeds and 
short-circuits, it is probable that one-half 
this limiting speed would be near the 
best condition. Such machines would 
probably cost from sixty per cent to eighty 
per cent as much as similar machines for 
usual commercial high-speed conditions, 
neglecting turbo-generator practice. The 
frequency has considerable effect on this, 
as, for example, there is small choice of 
speed as regards high-speed twenty-five- 
cycle machines. Taking very general 
figures only, it is probable that in 
the case of a given capacity of ma- 
chine for, say, three or four times full- 
load current on short-circuit the cost can 
not be expected to be lower than one-half 
that of machines of similar rating at ordi- 
nary commercial speeds, turbo-generator 
practice being excluded. ‘The cost in 
general should approximate more nearly 
those of turbo-generators; but again, an 
exact comparison can not be made because 
in usual practice the turbo-generators do 
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not give three to four times full-load cur- 
rent on short-circuit. 

There are a number of other conditions 
in this general problem, such as advan- 
tage or disadvantage of placing synchro- 
nous motors in the main power-house, 
and distributing them in a number of 
substations. Also there is the question 
of the effect of the cost on the generating 
plant when used with such regulating 
evnchronous motors. If higher power- 
factors are maintained on the transmis- 
sion system and generator, a cheaper 
form of generator can probably be used. 
The high power-factor permits a larger 
output from the transmission system and 
thus represents a gain. If the synchro- 
nous motor can be operated at its best 
eped and also do work, then there is a 
further gain. If the synchronous motor 
should be located at the centre of power 
distribution, and the power is distributed 
through induction motors, then there 18 
a possibility of reducing the cost of such 
motors by lowering the power-factor, this 
being compensated for by the synchro- 
nous motor delivering leading currents. 
As the cost per horse-power of small 
motors will be much greater than the cost 
per horse-power of a large regulating 
motor, there is a possibility of gain from 
this source. If the induction motors are 
distributed over wide territory, this gain 
would be lessened and might disappear. 

It should be mentioned that the power- 
factor of a system as influenced by dif- 
ference in wave-form has not been con- 
sidered in the preceding discussion. It 
ig obviously impossible to neutralize by a 
synchronous motor the effect of currents 
in a system due to difference in wave- 
form. Such current will in general be 
of higher frequency than the fundamental 
wave of the system, and the synchronous 
motor obviously could not correct for 
them, unless it impressed upon the sys- 
tem opposite waves of the same frequency. 
This would mean a synchronous motor 
with a different wave-form from that of 
the system. 

The power-factor of a system will also 
be affected by any hunting of the appara- 
tus on the system. It is evident that the 
synchronous motor could not correct or 
neutralize such effects, except through ex- 
erting a damping effect on the system 
and other apparatus on the system. A 
synchronous motor with heavy dampers 
B the hunting in a system, but 
ee es oe Cain ped Dy in 
sidan es Ny low-resistance sec- 
This pe, C if of the cage type. 
credited to elfect should therefore be 

e damper rather than to syn- 
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chronous motor-action. There are a num- 
ber of other questions which arise in con- 
nection with this regulating feature of 
the synchronous motor, but the subject 
is too broad to permit even mention of 
them. 

The substance of the preceding state- 
ments can be summarized as follows: 

1. A synchronous motor can be used to 
establish leading or lagging currents in 
its supply system by suitable field ad- 
justment, and can thus affect or control 
power-factor or phase relations of the cur- 
rent in the alternating-current system. 

2. A synchronous motor will set up 
leading or lagging currents in its supply 
system if its field strength is held con- 
stant, and the pressure of the supply 
system is varied above or below that gen- 
erated by the synchronous motor. Such 
leading or lagging currents in the sup- 
ply system will tend to vary the press- 
ure of the system. A synchronous motor 
can thus act as a regulator of the press- 
ure of its supply system. 

3. This regulating action is greatest 
with synchronous motors which have the 
closest true inherent regulation as in- 
dicated by high field magnetomotive force 
compared with the armature magneto- 
motive force) in distinction from ma- 
chines which have close apparent regula- 
tion obtained by saturation of the mag- 
netic circuit. 

4. If the synchronous motor is used 
both for regulating the power-factor for 
neutralizing the effect of other apparatus 
on the circuit, and for regulating or 
steadying the pressure of the supply sys- 
tem, its normal capacity for regulating 
will be diminished. 

5. The most suitable speeds for best 
electrical conditions will in general be 
considerably below highest possible speeds 
as limited by mechanical conditions. 

6. Heavy dampers will increase the ef- 
fectiveness of the regulating tendency. 

7. If the synchronous motor can be 
used for power purposes as well as for 
regulation, its apparent capacity is in- 
creased. This is due to the fact that the 
regulation is obtained by means of a 
wattless component and the power from 


the energy component, and the algebraic 
sum of these two is greater than their 
resultant which fixes the current capac- 
ity of the machine. 

8. Synchronous converters in general 
are not suited for regulating the pressure 
or controlling the power-factor of an 


alternating-current system. 
9. The costs of synchronous motors for 


regulating purposes will in general be 
lower than for alternating-current motors 
or generators of customary speeds, and 
will approach more nearly to turbo-gen- 
erator practice. 


57 


Rubber Tree Planting in Para. 

A more optimistic view of the future 
of rubber cultivation than was given in 
the recent report by United States Con- 
sul Edward M. Conley, at Mexico City, 
Mex., is held by United States Consul 
Louis H. Aymé, at Para, Brazil. In a 
recent report Mr. Aymé describes a rubber 
plantation owned by a Mr. Martins in a 
suburb of Para. Several years ago this 
gentleman cleared a property of five acres 
of sandy ground. He planted here a 
number of seeds of the Hevea brasiliensis, 
which have grown and flourished, chiefly 
on the higher ground. The success prom- 
ised from these expericments encouraged 
Mr. Martins to plant several thousand 
seeds three years ago. This spring, for 
the first time, he tapped forty of the best 
and largest trees, and from them secured 
a good output of rubber. Mr. Martins, 
when he planted the rubber trees, also 
planted a number of inaja palms, which 
furnish the nuts used in smoking the rub- 
ber. ‘There are on this plantation to-day 
several hundred trees that are beginning 
to yield latex, and there are between two 
and three thousand young trees from two 
to twenty feet high. The usual forest 
“run” is about two miles long, and it is 
a good run that has 100 trees; but here, 
in a space of five acres, it is estimated 
there will be in ten years at least 1,000 
full-bearing rubber trees, which will pro- 
duce more and better rubber than the trees 
on the forest runs, for it will be gathered 
more quickly and in a cleaner manner, 
and with greater care of the tree in tap- 
ping. The consul believes that there is 
no longer any doubt of the success of this 
experiment; and this would seem all the 
more important, as the Hevea brasiliensis 
trees of the great Amazon valley are be- 


ing exhausted, and it is doubtful whether . 


nature can replace them with sufficient 
rapidity to keep pace with the present 
demand for rubber. 

A possible reason for the unsuccessful 
attempts to raise these trees elsewhere is 
suggested. It has been found that the 
secds of the tree germinate very soon 
after falling, but they lose the power of 
germinating quickly; hence it is very dif- 
ficult to transport them in good condition. 

Consul Aymé thinks that there is an 
opportunity here for profitable investment 
of large capital, and the establishment of 
extensive plantations. Much study of con- 
ditions would be necessary, and it would 
probably take ten vears before the planta- 
tion would be yielding profitably, though, 
under favorable conditions, trees five years 
old would vield. To engage in this work 
a capital of not less than $50,000 would 
Hg required—preferably much more than 

us. 
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Electrical Patents. 


An electric lighting apparatus has re- 
cently been patented by William Knob- 
loch, of New York, N. Y., and the patent 
assigned to John Knobloch, of the same 
place. The object of the invention is to 
construct a support so that one or more 
glowers can be readily mounted and dis- 
mounted and a lamp provided in which a 
multiplicity of glowers can be used in a 
variety of relative positions, so that a 
lamp of extraordinary high candle-power 
can be produced by a very cheap and sim- , 
ple construction. The heating devices are 
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also so incorporated in the base or support 
for the glowers that the heat therefrom 
will be rapidly conducted to the glowers, 
such base forming at the same time a re- 
fractory and non-conducting shield adapt- 
ed to protect the automatic cutout and 
any other mechanism that may be used in 
the lamp from the excessive heat of the 
incandescent glowers. The essential fea- 
ture of the invention is a base or support 
for the heater and glowers, made in the 
form of a cup. The walls of the cup are 
made in two layers, the inner layer being 
much thicker than the outer and constitut- 
ing the main support. It is made of any 
suitable composition, such as porcelain or 
terra cotta. The cup is made by a mould- 
ing process, and simultaneous with its for- 
mation certain metallic parts will be in- 
serted and moulded in. These metallic parts 
consist of sets of eyelets or sockets ar- 
ranged in pairs, each of which is adapted 
to receive and support a glower. The cup 
preferably employed has a concave bottom, 
in which may be one or more pairs of the 
glower sockets, and around the side walls 
of the cup are arranged any number of 
pairs of the sockets to accommodate the 
desired number of glowers, which are pref- 
erably arranged vertically. Other metallic 
parts are the iron or platinum wires. These 
are moulded or pressed into the outer sur- 
face of the cup and are arranged in zig- 
zag or meshlike fashion to fully cover 
those portione of the surface against or 
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opposite which the glowers are to be lo- 


cated. Having thus formed the cup it is 
finished by dipping or coating in any 
suitable manner to apply the outer layer, 
which is a specific compound, being a non- 
conductor of electricity and capable of 


“conducting heat. This compound can be 


given any desired color, but will prefer- 
ably be made white in order to form a re- 
flecting-surface for the light. An im- 
portant function of this layer is to retain 
the heating-wires in place and distribute 
the heat therefrom. The glowers are of 
a material forming a conductor of the sec- 
ond class. They are in pencil or filament 
form, with metallic end-pieces which are 
bent at right angles and of such size and 
shape as to fit friction-tight in the eyelets 
or sockets. The glowers are set in place 
by simply inserting their ends in a pair of 
the sockets, from which they can be read- 
ily removed and replaced at will. The 
sockets may be connected in parallel or in 
series, the wire leading from one eyelet 
to the other, and, if preferred, being em- 
bedded in the material of the cup. Iron 
wires are used for the heater, which will 
be located only slightly below the surface 
of the supporting base and in close prox- 
imity to the glower. The automatic cut- 
out and the ballast, when used, may, in the 
individual lamp, be contained within the 
cup-shaped base, where they will be pro- 
tected from heat, or they may be located 
in the casing. 

Mr. George L. Leonard, of Pasadena, 
Cal., is the inventor of an electric heater, 
which consists, broadly, of a base and 
removable resistance plates, which are elec- 


PERSPECTIVE VIEW, Suowinc A New Design 
OF AN ELECTRIC HEATER. 
trically connected and supported by suit- 
able means attached to the base. In carry- 
ing out the invention, the base is con- 
structed of suitable non-conducting ma- 
terial, and near each end of the base and 
arranged opposite each other, are combs, 
preferably consisting of a pieve of sheet 
metal comprising an angular lower body 
and an upper part consisting of spring 
fingers. Each spring finger has its upper 
end bifurcated and formed as an angular 
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hook-shaped offset. The lower portion of 
the comb is suitably perforated for attach- 
ing screws, by means of which it is se- 
cured to the plate. Rectangular sheets 
are provided formed of a resistance ma- 
terial and having reenforcing strips of 
metal. Each strip is folded over the edges 
of the sheet and beaded, thus clamping 
them over the end of the resistance sheet 
and causing them to tightly and per-- 
manently grip the ends of the sheets. 
The strips are provided with pins which 
extend an equal distance from each face 
of the strips. The sheet is held in posi- 
tion with its pin resting in the angle of 
the bifurcated hook. The natural spring 
of the fingers stretches the sheet and places 
it under a tension. By reason of the hook 
straddling the strip the sheet is held from 
side play and also from tilting or rocking 
motion. The upper and lower portions 
forming the hook being placed obliquely 
with respect to the strip, thereby give 
a sufficient amount of bearing surface for 
effectually preventing lateral or tilting 
motion of the strips. When it is desired 
to remove a sheet, it may be accomplished 
by slightly springing the fingers, where- 
upon the hooks disengage the pins and 
allow the removal of the sheet. The in- 
sertion of a sheet is accomplished with 
equal facility. The sheets are supported 
in vertical parallel planes and spaced a 
short distance apart. They are arranged 
with their lower edges considerably above 
the base, which permits the air to freely 
enter under the sheets from either side, 
and as the volumes of unheated air con- 
tinually circulates into contact with all of 
the plates simultaneously, that is, prac- 
tically the entire surface of each plate 
is continually receiving a maximum quan- 
tity of unheated air, which is warmed in 
its passage up the sides of the plate, thus 
promoting the efficiency of the heater. The 
plates being of thin sheets, and arranged 
with free spaces of considerable extent 
between them, offer practically no resist- 
ance to the passage of air, and there being 
no material to absorb heat, the air takes 
up all the heat liberated from the sheets 
and radiation is promoted to the utmost. 

George D. Burton, of Boston, Mass., 
has assigned to the Boston Leather Proc- 
ess Company, Portland, Me., a patent re- 
cently obtained by him on a proces of 
electrically extracting essential oil. The 
apparatus employed comprises an ex- 
tracting tank provided with suitable sup- 
porters and with a cover or hood, a con- 
denser, a pipe connecting the condenser 
with the tank, a receptacle, and a pipe 
connecting the receptacle with the con- 
denser. The extracting tank is preferably 
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constructed of wood or other insulating 
material. This tank is provided near one 
end on opposite sides with notched sup- 
porting bars, and near its opposite end on 
opposite sides with similar notched sup- 
porting bars. An electrode, preferably in 
the form of a transverse plate provided 
with projections at its top, is suspended 
by means of the projections near one end 
of the tank in the notched supporting 


$, : 
» ‘a ~~ = 


—* 
Ei 


SE 


| D$ li ' 
(w 


NAN 
N 


—- Mt, A 
m a sae | m. [NES 


New Process oF ELECTRICALLY EXTRACTING 
EssEntTIAL OILS. 


bars, the notches rendering the electrode 
adjustable at a greater or less distance 
from the end of the tank. A perforated 
guard-plate is supported by means of in- 
sulating-connections on the inner side of 
the electrode and serves to prevent the ma- 
terial in the tank from coming into con- 
tact with the electrode. A conductor is 
connected with the electrode and passes 
out through the end wall of the tank 
and is connected to one pole of a suitable 
electric source, A similar electrode, also 
in the form of a transverse plate, provided 
with projections at its top, is suspended 
by means of the projections from the sup- 
porting bars and is adjustable toward and 
from the opposite end of the tank. A 
guard-plate, preferably perforated, is at- 
tached by insulating connections to the 
electrode in the inner side of it. A con- 
ductor is connected with the electrode, 
pissing out through the opposite end of 
tle tank, and ie connected to the opposite 
pole of the electric source. The cover is 
preferably provided on its interior with 
‘uspension hooks and on its exterior with 
handles. It is also provided with an open- 
Ing having a door, balanced by a weight 
connected by a cord, which passes over pul- 
leys. The condenser comprises a small 
tank for containing a cooling liquid and 
a worm coiled in the tank. The connect- 
Ing pipe is provided in its upright portion 
leading out from the tank with an adjust- 
able point, and in its downward portion 
leading to the condenser with a hollow 
universal joint which admits of free ad- 
Justment of the parts. In carrying out 
the process the material from which the 
oil is to be extracted is placed in porous 
bags and disposed in the tank which con- 
tains a suitable menstruum. This may 
consist of water or any suitable aqueous 
solution which permits the passage of the 
electric current. Then a current of elec- 
tricity of a required power for heating 
the liquid and extracting the matter con- 
tained in the substance under treatment 
is turned on. The current varies accord- 
ing to the size of the tank used. As the 
hquid and its contents become heated, the 
current increases unless cut off by inter- 
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posed resistance, and the process of macer- 
ation and digestion proceeds, and the men- 
struum becomes more rich in extractive 
matter until the substance under treat- 
ment becomes exhausted. ‘The heated 
menstruum gives off vapors consisting 
mainly of the volatile portion of the es- 
sential oil mixed with aqueous vapor, 
which pase through the pipe when in ex- 
cess, into the condenser, where they are 
condensed, and thence pass to the recep- 
tacle. 

Mr. Fred B. Corey, of Schenectady, 
N. Y., has assigned to the General Elec- 
tric Company, a corporation of New York, 
a patent recently obtained by him on a 
pneumatic system of motor control. In 
this improved system of train control two 
train-pipes are employed, but it is im- 
possible to operate the controllers until 
pressure has been applied to both train- 
pipes. The train-pipe into which the com- 
pressed fluid is first admitted determines 
the position of the reversing-switches, and 
thereby determines the direction of move- 
ment of the car or train. More specific- 
ally, the invention comprises a pneumatic 
svstem of train control in which two train- 
pipes are used and in which compressed 
fluid from a source of supply is admitted 
to one train-pipe to operate the reversing 
switch into the desired position, thereby 
maintaining the direction of movement of 
the train, and while the pressure is main- 
tained in the pipe the compressed fluid is 
admitted to the second train-pipe to start 
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fluid is admitted from an oil-storage 
chamber or reservoir, which is adapted to 
be connected to the train-pipes. The flow 
of oil from the reservoir to the cylinder 
is controlled by a pneumatically actuated 


adjustable valve. The invention also con- - 


sists of means for allowing a rapid auto- 
matic movement of the controller from 
the final series to the first parallel posi- 
tion immediately after the series stop has 
been released. The stop-pin is 80 con- 
structed and arranged that it is prevented 
from returning to its operative position 
in the groove or slot in which it operates 
if it is withdrawn from the alot in any 
position except that corresponding to the 
off position of the controller. Means are 
also provided for producing an intermit- 
tent forward movement of the controller- 
cylinder instead of a continuous forward 
movement; that is, means for causing @ 
snap action of the controller cylinder in 
moving from one operative position to 
another, thereby preventing undue burn- 
ing of the controller-contacts. These 
means comprise the customary notched 
disc or star-wheel on the controller-shaft, 
with the notches of which a spring- 
pressed dog is adapted to engage and a 
small auxiliary air-chamber on the cylin- 
der containing the controller-actuating 
piston, the air in which is alternately com- 
pressed and expanded by the action of the 
star-wheel and the dog as oil is admitted 
to the cylinder. The compressed air or 
other fluid pressure for operating this sys- 
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the train. Applying pressure to both 
train-pipes causes each of the controllers 
to move forward a predetermined amount, 
that is, into its final series position, where 
it is held by a series stop. To release the 
series stop, the compressed fluid is ex- 
hausted from the second train-pipe and is 
immediately thereafter readmitted to the 
second train-pipe to cause the controllers 
to move into the parallel positions. The 
controller-actuating mechanism comprises 
a piston operatively connected to the con- 
troller-shaft, the piston operating in a 
cylinder into which oi] or other readily 
controlled and relatively compressible 


tem is preferably derived from the air- 
brake system with which such systems are 
ordinarily used, but an independent air- 
compressor may be installed on one or each 
vf the cars constituting a train for the 
purpose of supplying the necessary com- 
pressed fluid. ‘In this system, the con- 
trollers can not be moved forward unless 
pressure is applied to both train-pipes, 
thus acting as a safety device to prevent 
trouble or accident in case the connections 
of either train-pipe become broken. The 
controller can also be stopped at any part 
of its travel by a proper manipulation of 
the controlling valve. 


ew ee r 
= b% 
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Reviews of 


A New Single-Phase Motor. 

This is a communication from Mr. L. 
Schiiler, criticising a type of single-phase 
motor suggested recently by Rudolf Gold- 
schmidt. In this the place of the commu- 
tator is taken by a collector with a small 
number of parts. An open coil winding 
is adopted, the repulsion principle being 
made use of. The idea was that the cir- 
cuit of every coil would be broken when 
there wag no current flowing; but Mr. 
Schiiler contends that this condition of 
operation is not practical. He tried a 
motor of this type some time ago, and 
found that it worked sparklessly if rotated 
slowly, but sparked badly when approach- 
ing full speed. The reason for this is, 
that the coils on the rotor are cutting the 
magnetic lines, due to their motion, and 
there is no sparkless position for the 
brushes. A further objection to this type 
is that the use of a smaller number of 
rotor coils prevents the motor from devel- 
oping its full starting torque in all posi- 
tions of the rotor. A more uniform start- 
ing torque can only be obtained by in- 
creasing the number of rotor coils and 
commutator segments.—Abstracted from 
the Electrician (London), June 17%. 

A 
Magnetic Alloys of Manganese. 

An interesting discusion is here given 
of some recent work by Dr. F. Heusler, 
of Dillenburg, Germany. While experi- 
menting with an alloy of manganese and 
tin he noticed that it was attracted by a 
magnetized tube. Upon melting the alloy 
with an equal weight of copper he found 
the resulting combination also distinctly 
magnetic. He later succeeded in making 
magnetice alloys by adding tin to commer- 
cial copper manganese containing only 1.2 
per cent iron, the alloy being non-magnetic 
before the addition of tin. Experiments 
with other metals showed that arsenic, 
antimony and bismuth each had effects 
similar to tin, but aluminum gave the best 
results of all. Dr. Heusler, conjointly 
with Herren Richarz, Starck and Haupt, 
has made a thorough investigation ot the 
whole subject. It was found that the most 
magnetice alloys are those in which the 
manganese and aluminum. are present in 
direct proportion to their atomic weights. 
The temperatures at which these alloys 
lose their magnetic properties are compar- 
atively low. One containing sixteen per 
cent of magnesium and eight per cent of 
aluminum becomes non-magnetic at 160 


Vol. 45—No. 2 


Current Engineering and Scientific 


Literature. 


degrees centigrade, and remains so if 
plunged in cold water. It become mag- 
netic again if kept at a temperature of 
110 degrees centigrade for a day or two. 
By adding small quantities of lead, the 
transformation points may be brought 
down to still lower temperatures. It is 
inter. sting to recall in this connection the 
work of Barrett upon magnetic iron- 
aluminum alloys. It was suggested that 
these alloys may find applications in vari- 
ous directions, such as for fire-alarms or 
some form of thermoelectric generator. 
The new alloys are strong, easy to work, 
and not easily oxidized. In the latter re- 
spect they have an advantage over iron.— 
Abstracted from the Electrical Review 
(London), June 17. 
A ; 
Whistling of Machines. 

It sometimes happens with modern gen- 
erators that they set up a note more or 
less loud, which has been designated as 
howling or whistling. This phenomenon 
has been investigated by Herr J. Fischer- 
Hinnen, who, by means of tuning-forks, 
determined the pitch of the note given by 
such machines, and by an analysis of the 
design has determined the cause, and of- 
fers a rule which will prevent this condi- 
tion from occurring in new designs. That 
the note is not due simply to air vibra- 
tions set up by the teeth is evident from 
the fact that the intensity varies with the 
field excitation. It is therefore due to 
some action of the armature upon the 
field. An analysis of the machine showed 
that this is caused by the passage of the 
teeth out from under the poles. If, in any 
b—0.7%r 
(D + 28) 7° 
N, = to a whole number plus 0.5 is ap- 
proximately true, there will be no whist- 
ling. Here b is the pole span; r the radius 
of curvature of the pole tip; D, the diame- 
ter of the armature, and 8 the radial depth 
of the air-gap. N, is the number of slots. 
This formula means merely that the teeth 
must pass out from under the various 
poles successively, and not simultaneously. 
—Translated and abstracted from Zeit- 
schrift für Elektrotechnik (Wien), June 


'). 


design, the following formula 


A 
The Effect of Pressure on Magnetic 
Induction. 
This subject has received the attention 
of many investigators, but the results 
have not been in agreement. It therefore 


seemed to Miss Fannie Cornelia Frisbie a 
suitable subject for further investigation. 
Miss Frisbie gives a brief sketch of the 
previous work, with a full bibliography. 
She then describes in detail the apparatus 
used in the present experiments. ‘The in- 
vestigation was divided into two parts: 
first, a study of the effect of different 
pressures on each of a number of iron 
rings with a constant magnetizing force, 
and also the influence of residual mag- 
netism upon the results; second, the in- 
vestigation of the effect of a certain press- 
ure when magnetizing forces of different 
strengths are exerted upon the iron, and 
also the variation of results which change 
in the condition of the iron. Anchor 
rings were used to avoid end effects, and 
higher pressures than had been employed 
heretofore were obtained. The appara- 
tus consisted of two short iron cylinders, 
fitted together with a ground joint, and, 
when bolted, forming a small oil-tight 
pressure chamber. Within this chamber 
the rings, suitably wound with primary 
and secondary coils, were placed, pro- 
vision being made for carrying out the 
electrical connections. Pressure was ob- 
tained by forcing a small plunger into 
this chamber, which was exhausted of 
air and filled with oil. Throughout the 
work great precautions were taken to 
avoid all errors, and corrections were 
made for the volume change of the 
iron, due to the pressure. As a check 
upon the effect of pressure on the 
winding coils, a brass ring was sub- 
stituted in place of iron, and showed 
ho error due to this. From the experi- 
ments the following conclusions are 
drawn: the application of hydrostatic 
pressure to soft iron anchor rings changes 
the coefficient of magnetic permeability 
of the iron, besides altering the amount 
of residual magnetism when the press- 
ure is applied or removed. The amount 
of change varies for different pieces of 
iron. With unannealed iron the sign of 
the change depends upon the strength 
of the magnetizing field, the effect in 
small fields being a decrease, and in 
stronger fields, an increase. The change 
of sign occurs for H = 4.5 or 5 centi- 
metre-gramme-second units. The mag- 
nitude of the alteration is a function of 
both field and pressure. With annealed 
iron an increase is found for pressure 
for all values of field between 0.54 and 
9.67 absolute units. The results of this 
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investigation support the theory of mag- 
netism advanced by Kirchoff for annealed 
soft iron.—Abstracted from the Physical 
Review (Lancaster), June. 
a 

The Electric Organ of the Torpedinidae. 

A paper was read recently before the 
Berlin Academy of Sciences, by Messrs. J. 
Bernstein and A. Tschermak, describing 
the investigations of the authors into the 
thermic phenomenon shown by the electric 
organ of the torpedo or electric ray. Here- 
tofore researches into this electric phe- 
nomenon have been confined to studies of 
the intensity, direction and duration of 
the electric shocks. These consist of single 
short-lasting impulses, always following 
the same direction. The elements of which 
the organ is built up assume the negative 
potential on the side where the nerve fibre 
enters the organ. No likely explanation 
cin as yet be offered as to the cause 
which produces these potential differ- 
ences in these elements. The work 
was carried out, for the most part, 
at the Naples zoological station. To 
detect variations of temperature under- 
gone by the organ of the fish, the authors 
used a thermic pile made up from ten to 
twenty pairs of elements of constantine 
and iron. These were inserted in the dis- 
sected organ, or else introduced between 
the two organs of the same fish, and were 
connected to a sensitive galvanometer. The 
organ was stimulated by means of an in- 
duction coil acting upon the nerve. The 
experiments show that the variations in 
temperature undergone by the stimulated 
organ are so small as to be inappreciable. 
However, they seem to show a thermic be- 
havior differing from that of mussels. It 
is not analogous, therefore, to a battery 
working exothermally. It seems to con- 
stitute an endothermic battery, and in this 
respect resembles a nerve tissue rather 
than a muscular tissue. An investigation 
into the temperature coefficient of the 
power of the shocks of this organ seems 
to confirm this view.—A bstracted from the 
English Mechanic and World of Science 
(London), June 10. 


A 


Lightning Statistics. 

An eflicient system of collecting infor- 
mation on lightning, and the damage done 
by it, has been developed by the Hungarian 
government since 1890. The statistics are 
compiled by the Royal Institution for At- 
mospheric Electricity and Earth Magnet- 
isn. The local authorities are directed to 
enquire into any case that comes under 
their notice, and to report to this institu- 
ton. Rural policemen have instructions 
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to pay particular attention to the effects 
of lightning, and the insurance companies 
send in monthly reports on damage done 
by lightning. Statistics for the ten years 
ending 1900 have been published by Mr. 
Ladislaus Szalay, on behalf of the Mkteor- 
ological Institution. These show that 601 
people were killed by lightning in Hun- 
gary during the four years, 1897 to 1900. 
This corresponds to one fatal accident a 
year for every 100,000 people. In the 
district of Szilagy there was one death for 
every 30,000 inhabitants. The number 
of fires caused by lightning was 309 per 
year. The frequency of fires varied con- 
siderably in different districts, in one 
there being one fire for every 1,200 houses, 
and in another one for every 56,000 
houses, these being extreme cases. While 
there have been some deaths in the dense- 
ly populated areas, this does not indicate 
that such areas suffer comparatively more. 
As yet it is impossible to speak definitely 
of the general distribution of lightning. 
However, it is comparatively rare in large 
towns, and in these most frequent in the 
suburbs. About one-quarter of all the 
recorded lightning strokes are in relation 
to isolated objects not situated within the 
towns or villages. In Prussia similar sta- 
tistics have been republished for the period 
of 1885 to 1898. From these it would 
appear that although the number of light- 
ning strokes fluctuates considerably, it is 
possible to distinguish between years of 
fiery strokes and cold strokes which do not 
cause fire. During the period mentioned 
lightning produced in towns 2,158 fires, 
and in the country 13,785. There were 
also 525 cold strokes reported from towns, 
and 1,734 from the country. In the coun- 
try about eleven per cent of all fires are 
due to lightning. In the towns the pro- 
portion has decreased steadily from 6.7 
to 4.2 per cent.—Abstracted from Engi- 
neering (London), June 1%. 
# 
The Source of Radioactive Energy. 

Mr. C. V. Burton in this communica- 
tion presents his ideas upon the source 
of radioactive energy. It is pointed out 
that whether or not the circumstances of 
a theory of wave propagation are strictly 
expressible by linear equations, there is a 
universal tendency toward loss of kinetic 
energy in orbitally moving systems of 
electrons. Unless the orbital periods are 
very long, compared with the time taken 
by radiation to transverse the assemblage, 
there must be appreciable radiation of 
energy. It is thus a necessary condition 
of permanence or quasi-permanence that 
the orbital velocities should be very small 
compared with the velocity of light. It 
should be noted that as energy is dissi- 
pated, orbits become contracted, with cor- 
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responding rise of velocities. The total 
effective radiation will become more and 
more intense, so that conceivably very lit- 


_ tle time may be occupied in the transition 


of quasi-permanent motion to a state of 
collapse and disintegration. Thus, whether 
the main source of radioactive energy be 
looked for in enormous orbital velocities, 
due to intra-atomic rearrangement or to 
the constitutive electrostatic energy of in- 
dividual electrons set free by mutual an- 
nihilation, the conditions favorable to 
radioactivity in any given atom must be 
confined to a momentary phase. It is not 
a long step from this conclusion to an 
exponential law of decay of radioactive 
matter. Adopting provisionally Wilson’s 
suggestion that the positive and negative 
electrons have numerically equal charges, 
the greater mass of the positive electron 
is due to its smaller diameter. It follows 
that any isolated electron has an electro- 


static energy equal to A M. 3 V?, where 


M is the mass of the electron, and V is 
the velocity of light. In other words, this 
energy is set free when the mass is an- 
nihilated. A further assumption involved 
in this estimate is the validity of the ordi- 
nary electrostatic field relations for such 
enormous intensities as obtain in the 
neighborhood of an electron.—Abstracted 
from Nature (London), June 16. 


A 


The Hopkinson Test for Multiphase Induc- 
tion Motors. 

A description is here given by Mr. R. W. 
Weekes of the Hopkinson circulating test 
as applied to induction motors. The test 
may be run on two large motors, provided 
sullicient electrical energy is available to 
supply the total losses of the system. For 
the purpose of the test two motors of ap- 
proximately the same output are required. 
These are coupled together by a belt, 
pulleys being selected so that the ma- 
chine which acts as a motor drives the 
other as a generator at a speed slightly 
above synchronism. Under these condi- 
tions the second machine supplies the 
bulk of the power to the motor, and 
power supplied from outside constitutes 
the losses. No particular precautions are 
required in starting up, the easiest way 
being to start the motor first, and after 
it has come up to speed to cut out the 
starting resistance of the machine to be 
used as a generator. ‘The power then cir- 
culating between the two machines will 
depend upon the relative diameters of the 
two pulleys. These pulleys should be se- 
lected so that the ditference in speed be- 
tween the two rotors will be equal to the 
sum of the slip of both machines at full 
load and the belt slip. The energy sup- 
pled to the machines must be divided 
into three parts: motor loss, generator 
loss and belt loss. The latter may be de- 
termined by running the machines idly 
with and without the belt. Phe remain- 
ing loss should be divided between the 
generator and motor, in proportion to 
their respective ships.—.lbstracted from 
the Electrical Engineer (London), June 
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The International Electrical 
Congress. 

The committee in charge of arrange- 
ments for the International Electrical 
Congress, which will be held at St. Louis, 
Mo., September 12 to 17, 1904, is making 
satisfactory progress in fixing up its 
schedule. A number of national electrical 
bodies have already arranged to cooper- 
ate in the congress. In America a num- 
ber of these cooperating bodies are to hold 
simultaneous conventions in St. Louis 
during the congress week, and to hold 
joint sessions with specified sections of 
the congress on definitely appointed days. 
Other bodies are not going so far as to 
hold simultaneous conventions and joint 
sessions, but have accepted invitations to 
send delegates to the congress. Invita- 
tions to send delegates have been sent to 
thirty national electrical and scientific 
bodies all over the world. Among others, 
the following bodies have already prom- 
ised to hold simultaneous conventions 
and joint sessions: the American Insti- 
tute of Electrical Engineers, the Ameri- 
can Electrochemical Society, the Ameri- 
cap Physical Society, the International 
Association of Municipal Electricians 
and the American Electrotherapeutic As- 
sociation. 

The following bodies have promised to 
send delegates to the congress: the Na- 
tional Electric Light Association and the 
Association of Edison Illuminating Com- 
panies. 

In Europe the following bodies have 
promised to send delegates: the Société 
Internationale des Electriciens and the 
Sweizerischer Klektrotechnischer Verein ; 
and it is expected that the Institution 
of Electrical Engineers of Great Britain 
and the Elektrotechnischer Verein of Ber- 
lin will also be represented. 

It is hoped that other European na- 
tional electrical bodies will also cooper- 
ate. The delegates accredited to the con- 
gress from various cooperating bodies are 
not expected to be called upon to vote 
upon any questions of national impor- 
tance. All matters concerning units, 
standards, ete., will he within the prov- 
ince of the chamber of government dele- 
gates. 

All delegates of the cooperating bodies 
are invited to read papers before any 
section of the congress they select. Such 
papers will be printed in the congress 
transactions as being offered by the dele- 
gate on behalf of the cooperating body. 
The paper and discussion thereon will 
subsequently be offered by the congress 
to the cooperating body for incorporation 
in its own transactions, if desired. 
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The delegates of the American Insti- 
tute of Electrical Engineers and their 
papers to the congress are as follows: 

“The Maximum Distance to which 
Power Can Be Economically Transmitted” 
—Mr. Ralph D. Mershon, Sec. D. 

“Electrical _Impulses and Multiple Os- 
cillators”—Professor M. I. Pupin, Sec. A. 

“The Theory of the Single-Phase 
Motor’—Professor ©. P. Steinmetz, 
Sec. D. 

The delegates of the Electrochemical 
Society and their papers to the congress 
are as follows: 

“The Chemistry of Electroplating’— 
Professor W. D. Bancroft, Sec. C. 

“The Preparation of Materials for 
Standard Cells and Their Construction”— 
Professor H. S. Carhart (with Dr. G. A. 
Hulett), Sec. C. 

“The Electrochemical Series of the 
Metals”—Professor L. Kahlenberg, See. 
C. 

The delegates of the National Electric 
Light Association and their papers to 
the congress are as follows: 

“Protection and Control of Large High- 
Tension Distributing Systems”—Mr. 
George Eastman, Sec. E. 

“American Meter Practice’ —Mr. G. 
Ross Green, Sec. E. 

“American Practice in High-Tension 
Line Construction and Operation”—Dr. 
F. A. C. Perrine, Sec. D. 

The delegates of the Association of 
Edison Illuminating Companies and their 
papers to the congress are as follows: 

“Rotary Converters and Motor-Gener- 
ators in Connection with the Transform- 
ation of High-Tension Alternating Cur- 


rent to Low-Tension Direct Current”— 


Mr. W. ©. L. Eglin, Sec. E. | 

“Underground Electrical Construc- 
tion”—Mr. L. A. Ferguson, Sec. E. 

“Storage Batteries as an Adjunct to 
Station Equipment” —Mr. Gerhard Goet- 
tling, See. E. 

The delegates and papers of the other 
cooperating bodies have not yet been ap- 
pointed. . 

In response to invitation, the follow- 
ing foreign governments have appointed 
delegates: Switzerland, Professor Ferdi- 
nand Weber and Professor Francois 
Louis Schule; Norway and Sweden, Pro- 
fessor G. Arrhenius; India, Mr. J. C. 
Shields; Mexico, Mr. Rafael R. Arizpe. 

The appointments from Great Britain, 
France, Germany, Austria-Hungary, 
United States, Belgium, Italy, Denmark, 
Spain, Portugal, Australia, Japan, China, 
Brazil, Chili and Peru have not yet been 
made. It is stated that appointments 
are being made. 
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The following are the programmes of 
papers promised for Sections F and G. 
Similar programmes of Sections A, B, 
C, D and E have already been published. 


SECTION F. 


Electric transportation—Chairman, Dr. 
Louis Duncan; secretary, Mr. A. H. Arm- 


strong. 


“Theory of Compensated Repulsion 


Motor’—Ernst Danielson. 


“Electrification of British Railways”— 


Philip Dawson, Esq. 
“Single-Phase Electric 
Herr F. J. Eichberg. 


“Alternating vs. Direct-Current Trac- 


tion’ —Professor Dr. F. Niethammer. 


“The Puffer Machine in Railway Serv- 
ice and Its Most Suitable Control”—Pro- 


fessor Dr. Rasch. 


“The Electrification of Steam Lines” 


—A. H. Armstrong. 
“Electrice Railways”—B. J. Arnold 


“General Review of Railway Work”— 


Louis Duncan. 


“The Storage Battery in Electric Rail- 


way Service”—J. B. Entz. 
To be announced. C. O. Mailloux. 


“Some Qualifications of Electrie Rail- 
way Equipment for Trunk Lines”— 


E. H. McHenry. 


“Braking High-Speed Trains”—R. A. 


Parke. 
“Electrice Railways”—W. B. Potter. 


“The History and Development of the 


Electric Railway”—F, J. Sprague. 


“Notes on the Electrical Equipment of 


the Wilkesbarre and Ilazelton Railway 
Company”—L. B. Stillwell. 

“Central Station Economics and Oper- 
ation”—H. G. Stott. 

“Equipping the Central Terminal’?— 
W. J. Wilgus. 

SECTION G. 

Electrice communication—Chairman, 
Mr. F. W. Jones; secretary, Mr. B. Gher- 
ardi. 

“Electric Communications in Spain” 
—Senor Don Julio Cevera Baviera. 

“The Present State of Wireless Teleg- 
raphy”—Dr. J. A. Fleming, F. R. S. 

“A New Danger to Lead-Covered Aerial 
Telephone Cables”—John Hesketh. 

“Simultaneous Telegraphy and Tele- 
phony”’—Herr Joseph Hollos. 

“Telephony and Telegraphy in Japan” 
—Saitaro Oi. 

“System for Producing Continuous 
Electrical Oscillations’—V. Poulsen. 

“Printing Telegraph Systems”—J. C. 
Barclay. 

“Rapid Telegraphy’—Dr. Albert C. 
Crehore. 

“Questions Connected with Rates and 


Railways”— 
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Management in a ‘Telephone Exchange” 


—-G. de la Touanne. a 
“Wireless Telegraph Receivers” —Dr. 


Lee De Forest. l 
“Rapid Telegraphy”—Patrick P. De- 


lany. 
“Telephony” —Hammond V. Hayes. 

“The Telephone Problem in Large 
Cities’—Franz J. Dommerque. 

“Wireless Telegraphy”’—Reginald A. 
Fessenden. 

“Features of Two-Strand Common Bat- 
tery Systems”—J. C. Kelsey. 

“Problem. Automatic vs. Manual Tele- 
phone Exchange’—Kempster B. Miller. 

“Telephony’—F. A. Pickernell. 

“Printing Telegraphy’—Louis M. 
Potts. 

“Military Use of the Telephone, Tele- 
graph and Cable’—Col. Samuel Reber. 

“Electrolysis of Underground Conduc- 
tors”—Professor George F. Sever. 

“Economical Features in Modern Tele- 
phone Engineering’—L. W. Stanton. 

“The Theory of Wireless Telegraphy” 
—John Stone Stone. 

Up to June 23, 1,776 adhesions to the 
congress had been received and over 150 
papers promised. Twelve of these papers 
have already been delivered. Arrange- 
ments are now being completed for print- 
ing papers in advance of the congress, so 
that all that are received in sufficient time 
will be ready for circulation among the 
congress members at St. Louis. Efforts 
are being made to secure as many of the 
promised papers as possible in advance. 

-l 
Distribution of Electric Power from 
Transmission Stations. 

In this article Dr. Louis Bell indi- 
cates the conditions which should be 
sought if an electric distributing system 
Is to be made a profitable investment. 
It is of little use to build an elaborate 
station and then connect it to a line that 
Is Just on the ragged edge of practicability. 
One line built thoroughly well and thor- 
oughly inspected is safer than two lines, 
skinned in cost and left to themselves in 
inaccessible situations. Another axiom of 
the business is that if one can not afford to 
sell power at a certain price from either 
the hydraulic end of the plant or from a 
steam plant, no combination of the two 
can convert the loss into a profit. Auxil- 
lary plants are often useful, but their 
true function is not to facilitate the 
acquisition of unprofitable load. The ques- 
tion of regulation must be regarded as the 
crucial point in the operation of trans- 
mission plants for general distribution. 
This regulation must begin at the water- 
Wheel and continue up to the last con- 
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sumer. Itis possible to regulate the speed 
of a water-wheel with entirely adequate 
precision. As regards the regulation of 
the generators themselves, a modern trans- 
mission plant is usually a better case 
than a central station of the ordinary 
kind. Up to the generator switchboard 
the power transmission plant is in ex- 
cellent shape as regards giving good serv- 
ice and in point of regulation. Beyond 
this point trouble begins. Conditions 
which make the problem difficult are those 
when power must be delivered at inter- 
mediate points along the line, and when 
light and power systems must be supplied 
by the same line. Conditions sometimes 
arise in which a separate power line may 
be necessary, as when a large proportion 
of the plant is used on a railway or other 
extremely variable load; but in the ma- 
jority of instances separating the light 
and power services is merely a confes- 
sion of gross incapacity on the part of 
the management. It is costly, consider- 
ably lessens the effect of capacity and 
flexibility of the plant, and often leads 
to bad motor service. Most of the diffi- 


= culty in the motor service is laid at the 


door of the induction motor. A small 
part of it is justifiable, but in nine cases 
out of ten it is not the motor, but the 
fool behind the installation. No reason- 
able man would expect, on a low-tension 
lighting system, to put a fifty-horse-power 
motor running a sawmill at the end of a 
long lighting circuit; yet the same person 
displays a singular tendency toward in- 
stalling an induction motor in such fash- 
ion, and then damns the polyphase system 
up hill and down dale. Or he allows the 
motor to go in without starting devices 
adequate to the conditions; while if some- 
body else proposed to put in a continuous- 
current motor without a starting box, and 
fused with wire nails at that, service 
would be promptly refused or cut off. 
In other words, people otherwise sane 
and of good judgment seem to have the 
fatal tendency toward putting induction 
motors through all sorts of outrageous 
stunts which their common sense would 
forbid if they were dealing with con- 
tinuous-current machines. The question 
of the economical location of substations 
is considered, it being pointed out that 
this is frequently neglected. Dr. Bell also 
takes up the problem of the auxiliary 
plant and the use of storage batteries for 
this purpose. The question of obtaining 
satisfactory regulation at a number of sub- 
stations is discussed, it being shown that 
there is no reason why a transmission 
plant distributing entirely by a polyphase 
system should not give service in every 


way equal to that obtained from the best 
low-tension central station.—Casster’s 


Magazine (New York), June. 
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The Situation at Manila, P. I. 


TO THE EDITOR OF THE ELECTRICAL RSVIEW : 

I have not the pleasure of know- 
ing personally Mr. Arthur Stanley Riggs, 
who contributed to your number of 
June 18 an amusing article on the tele- 
phone service in Manila. I have no fault 
to find with his criticisms of the telephone 
service, but emphatically challenge the ac- 
curacy of the following: 

“Besides all this, at least two-thirds of 
Manila’s white population believe another 
uprising is coming and may be here with- 
in a year or two.” 

I have but recently returned from Ma- 
nila, where I spent six weeks. My busi- 
ness there was on behalf of the company 
which is building the street railway and 
electric light plant. In the course of my 
business I made the acquaintance of all 
the commissioners, most of the army off- 
cers, many of the leading business men, 
and the owners of the important news- 


` papers in Manila. The courtesies of all 


the clubs were extended to me, and I think 
I made acquaintances pretty thoroughly, 
not only among Americans but resident 
Englishmen. Furthermore, my business 
brought me into commercial relations with 
a number of prominent Filipinos and 
Spaniards. I never heard an intimation 
from any one of these people that another 
uprising is anticipated. 

Manila is as quiet, orderly and peaceable 
a city as Detroit or New York. 

The Filipino laborer is more continu- 
ously employed and at higher wages than 
ever before in his history. 

Manila is being improved and beautified 
in every direction, and its citizens and 
business men are intelligent, progressive 
and wide-awake, and would be intensely 
amused by the rot contained in Mr. Rigg’s 
statement quoted above. 

Mr. George Kennan, the famous ex- 
plorer now writing for the Outlook, and 
Mr. Wm. T. Curtis, correspondent of the 
New York Globe and other prominent 
newspapers, were in Manila during my 
visit. They are both keen observers and 
eager news-gatherers. 

Isn’t it a little bit strange that neither 
of them discovered the fact that another 
uprising is imminent, if the fact were 
well known to two-thirds of the American 
population ? 

Cuas. W. SWIFT. 
Detroit, Mich., June 27. 
eee ee 
The Gilbert Tercentenary. 

On June 11 the council of the British 
Institution of Electrical Engineers made 
a visit to Colchester, in order to be pres- 
ent at the unveiling of the Gilbert picture 
at the Moot Hall. This is a picture rep- 
resenting Dr. William Gilbert demonstrat- 
ing his magnetic experiments before Queen 
Elizabeth and her court. It was painted 
by Mr. A. Ackland Hunt, and was pre- 
sented to Colchester by the Institution of 
Electrical Engineers. 
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A New Furnace. 

There was patented recently by Mr. 
Amos H. Mylin and Mr. Lewis B. White 
a new type of furnace, as shown in 
Figs. 1 and 2 of the accompany- 
ing illustrations. The object of the 
furnace is to provide means for gen- 
erating a high degree of heat, and 
to economically and efficiently effect com- 
plete combustion of fuel and consumption 
of smoke. The furnace consists in prin- 
ciple of two water-jacketed cylinders, one 
within the other, which are connected to 
the boiler so that the water can circulate 
freely from the furnace to the boiler. 
The inner cylinder, whose diameter is con- 
siderably less than that of the outer one, 
has a sixty-degree opening in the bottom 
of it, through which the free air, com- 
bustible gases and smoke pass. It is in 
this inner cylinder that the principal com- 
bustion takes place, to form a flame of 
intense heat, which, due to the effect of 
natural draught, is projected under and 
against the bottom of the boiler, as though 
the furnace were a “Bunsen” burner of 
large dimensions. 

There are no grates in the furnace, the 
fire being in between the two water-jack- 
eted cylinders. ‘There is an opening in 
either side of the outer cylinder to feed the 
fire,and one in the lower end of it, through 
which to take out the ashes. 

To test the furnace as to its efficiency, 
the company installed one in the ‘Temple 
Bar Building, 44 Court street, Brooklyn, 
N. Y. An illustration of this is shown 
in Fig. 3. There was conducted by Mr. 
W. F. Roberts, mechanical engineer, who 
is on the engineering staff of the com- 
pany, a test, beginning May 11, 1904, and 
ending on May 13, 1904. When the test 
was started there was the usual fire in the 
furnace, and the feed-water was taken di- 
rect from the city mains, being injected 
‘nto the boiler by means of a pump, no 
feod-water heater being used. The coal 
used during the test was a poor grade of 
bituminous coal. The following were the 
results obtained : 


verage Steam preg8UTe......e..esesereereeees 120 Ibs. 
Tomperature of boiler-room,.......-.+e-eeee- 98° F. 
Duration of tet.........sesrerseseeererereres 29 hrs 
Average temperature of feed-water ......... 70° F. 
Total water evaporated .....s.s.seseeseeseree 12,606 Ibs. 
Total coal consumed. .......ses.rereeerseeeesee 1,898 ` 
Water evaporated per pound of coal under 

actual conditions. ......-es.eseeeerees EE 9.11“ 
Water evaporated per pound of combustible. 9 


rtion of non-combustible.........--+++- 
Wa r evaporated from and at 212°.........- 10.85 Ibe. 


This furnace can be connected to any 
boiler. The patentees of the furnace have 
assigned it to the Caloric King Furnace 
Company, 44 Court street, Brooklyn, N. 
Y., of which Mr. T. F. Fitzhugh Lee is 
president ; Mr. J. H. Winans is secretary, 
and Mr. L. B. White, Mr. R. A. Rosander 
and Mir. W. F. Roberts, engineers. 


Fie. 2.—SipE ELEVATION OF New TYPE oF FURNACE, 
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London’s First Underground 
Tramway. 

An account is given in the London, 
England, Tramway and Railway World, 
of the planning and construction of 
the first underground tramway to 
be undertaken in London. <A new 
street has been opened from Holborn 
to the Strand, and through this a subway 
is being constructed. The work has been 
going on rather slowly, and the cost has 
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short distance in double tunnels. The 
lines then form a double s-curve ver- 
tically, and dip under Holborn in two cast- 
iron tubes. At this point the lines will be 
eighteen feet under the surface. From 
the end of these iron tubes a double- 
tunnel section will be built to Queen 
street, where there will be a large station. 
From the south end of this station to with- 
in two feet of the Strand, where the work 
stops for the present, the tunnel will be 


Fic. 3.—New Tyre or FURNACE, FITTED TO STANDARD FORM OF BOILER. 


been very great. The electric conduit sys- 
tem will be adopted. There will be a head- 
way over the cars of three and one-half 
feet. This will not allow the double-deck 
cars in use in London to pass through, 
but the additional depth required for this 
would have made the cost of the work so 
enormous that it was not thought ad- 
visable. The tramway will be a double 
line throughout, starting from Theobald’s 
Road, where there will be a junction with 
the present system. The lines then drop 
down a grade to the south end of King’s 
Gate street in an open cut; then for a 


covered with a brick arch. In construct- 
ing the tunnels,- subways have been 
formed for the pipes, into which they 
have been moved as rapidly as possible. 
The subway, except at stations, is twenty 
feet wide. Where cast-iron tubes are used 
they are fifteen feet ten inches inside 
diameter. Pipe subways are twelve feet 
broad by eight feet high. The vaults 
under the pathways are twelve feet long 
by eight feet high. The sewers are four 
feet six inches by two feet eight inches. 
It is hoped that the whole work will be 
completed toward the end of next year, 
though up to this time no provision has 
been made for any of the track system. 
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Lightning Strokes in California. 

Lightning is of infrequent occurrence 
in the greater portion of California, but 
two recent accidents due to this cause are 
reported in the Journal of Electricity, 
Power and Gas (San Francisco) for June. 
About the middle of April a thunder- 
storm occurred, extending over the north- 
ern portion of the state, which did ma- 
terial damage to two substations. The 
Balakalala substation of the Northern 
California Power Company, in Shasta 
County, suffered to the extent of losing 
its lightning arrester equipment, but there 
was no cessation of service. Almost simul- 
taneously the 4,000-volt secondary dis- 
tribution circuits of the Suburban Elec- 
tric Light Company, of San Leandro, were 
struck by lightning. It entered the sub- 
station at Elmhurst, blew all the fuses, 
burned out an ammeter and wrecked such 
incandescent lamps as were burning on 
the circuits at the time. Aside from the 
loss of lamps, the damage was slight, 
amounting to about $20. ‘The Balakalala 
system and the Elmhurst substations are 
on entirely different and separate trans- 
mission systems, and are about 300 miles 
apart. It is peculiar that the two stations 
should be struck at practically the same 
moment. 
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Street Railway Service and Citizens’ 
Association. 


_ There are a number of citizens’ associa- 
tions in New York city that take an active 
part in promoting what they believe to 
be necessary reforms of various natures. 
Among other things the street railway 
service is one of the most closely watched. 
A recent evidence of this will be found 
in a resolution which was adopted at the 
May meeting of the West End Associa- 
tion, of New York city. The resolution 
is as follows: 

Wuereas, It has been noted during 
the past year that street cars operated by 
electricity frequently take fire by the burn- 
ing out of fuses or defective insulation, 
thus endangering the safety and life of 
passengers; and 

WHereEAs, Recently a fire and panic in 
a crowded train of the Second Avenue 
Elevated Road, occasioned by the burn- 
ing out of a fuse, for a time menaced the 
lives of many persons who were virtually 
imprisoned in the burning car; and 

WHEREAS, Such accidents are liable 

to occur at any time with especially dis- 
astrous results to the lives of passengers 
on the elevated and subway trains; there- 
fore, 
Resolved, That it is the sense of 
this association that the railroad com- 
mission be, and it hereby is, most 
earnestly requested that it require all pas- 
senger cars on railroads operated by elec- 
tricity in the city of New York to be pro- 
vided in the shortest practicable time 
with such efficient safeguards against fire 
as will be deemed ample and sure pro- 
tection to the passengers therein. 
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THE STEAM TURBINE IN MUNICIPAL 
POWER AND LIGHTING STATIONS. 


— 


CENTRAL STATION OF THE CITY OF JAOK- 
SONVILLE. 


The rapid progress made in the re- 
building of the city of Jacksonville, Fla., 
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The two Babcock & Wilcox boilers are 
operated under natural draught, a steel 
stack 100 feet high and sixty inches in 
diameter being used. The boilers are con- 
nected to the main steam header which 
also connects to the old boiler plant. A 
working pressure of 200 pounds is main- 


Fic. 1.—THE GENERAL DIAGRAM OF THE 


made necessary the consideration of ex- 
tensions to the city electric plant to satis- 
factorily meet increasing demands for elec- 
tric light and power. 

As the available space was limited and 
the cost of reciprocating engine founda- 
tions excessive, owing to the character of 
the soil, the merits of the steam turbine 
as a prime mover were given careful con- 
sideration. 

It was finally decided to place two 300- 
horse-power De Laval steam turbines, di- 
rect-connected to two 200-kilowatt Bul- 
lock, three-phase, 2,300-volt twin alter- 
nators designed for 7,200 alternations per 
minute, two 350-horse-power Babcock & 
Wilcox boilers, Alberger condenser and 
other necessary accessories. It was later 
decided to place an additional 300-horse- 
power De Laval steam turbine, direct-con- 
nected to a 200-kilowatt, 500-volt, direct- 
current generator. The entire contract 
was assumed and executed by the D’Olier 
Engineering Company, Philadelphia. 

The plant is located near the centre of 
the city, the lines extending about one 
mile north, one and one-half miles to the 
cast, two miles to the southwest and one- 
half mile to the west. Alternating cur- 
rent is furnished for lighting and direct 
current is furnished over an area of about 
two square miles for elevator motors and 
other power service. . 

The general layout of the additional 
plant installed is shown in Fig. 1. 


MUNICIPAL PLANT AT JACKSONVILLE, FLA. 


tained and each boiler is equipped with a 
Babcock & Wilcox superheater, which 
produces steam superheated to about 100 
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are especially applicable for steam turbine 
service. 

Fig. 2 is a view of the turbines from 
the steam end. The old plant will be 
noticed in the background. The small 
pipes leading to end bearings of turbines 
supply water to water jackets. The high- 
speed bearings are all lubricated from a 
central oil tank which feeds tne manifold 
sight-feed lubricator on each turbine. The 
steam turbine exciter is shown between 
the two alternators. 

Fig. 3 shows the steam turbine pump 
used to supply circulating water ; also con- 
denser and vacuum pump in the fore- 
ground. The steam turbines are used ex- 
clusively as prime movers excepting for 
the vacuum pump. 

The Alberger condenser used is guaran- 
teed to be capable of condensing 15,000 
pounds of steam per hour and to main- 
taining a vacuum of twenty-eight inches 
with thirty-inch barometer; and under 
these conditions the plant is operated on 
a most efficient basis. 

The alternating-current switchboard is 
constructed of Tennessee marble, consist- 
ing of three panels supported on angle 
iron frame. Each generator panel is pro- 
vided with three ammeters, voltmeter, 


etheostat, combined oil switch and circuit- 


ry 9 x 7 Na 
Fic. 2.—VieEw oF TURBINE FROM STEAM END, JACKSONVILLE, FLA., MUNICIPAL PLANT. 


degrees Fahrenheit when boilers are op- 
crated at their rating. 

The turbines are operated under these 
steam conditions and, as will be noted, 
the high pressure and superheat combined 


breaker and necessary synchronizing de- 
vice. The switchboard and generator con- 
nections are shown in Fig. 4. 

The plant as now completed consists of 
the following apparatus: four Bab- 
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Wilcox boilers of 350 horse- 
eat and one Caldwell boiler 
of 350 horse-power ; Na ee 
- ound engine or ʻi 
Corliss cross-comp ee “Conlin 


horse-power and two 
sender compound of 350 horse-power 


nach: four General Electric monocyclic 
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Water-Power Survey in New York. 

The appropriation of $1,500 made by 
the last New York state legislature for 
cooperative hydrographic work with the 
United States Geological Survey will be 
used in maintaining records of the rise 
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generators; two of 150 and 200 kilowatts, 
respectively, and two 250-kilowatts each; 
Three No. 11 Brush arc dynamos with a 
capacity each of 125 lights of 2,000 
candle-power; one direct-current, 150 
kilowatt, 500-volt generator; two 300- 
horse-power, 200-kilowatt De Laval tur- 


and fall, the ordinary outflow, floods and 
droughts of many streams in that state. 
These records will make it possible to 
determine in any particular case the vari- 
able water supply for public water sys- 
tems, canals, and even water power. At 
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Fic. 4.—SWITCHBOARD AND GENERATOR CONNECTIONS, MUNICIPAL PLANT, JACKSONVILLE, FLA 


the present time more than fifty sta- 
tions are making observations and re- 


bine alternating-current generators and 
one 300-horse-power, 200-kilowatt De 
Laval turbine direct-current generator 
with condensers and auxiliaries. 

The plant is owned by the city of Jack- 
sonville and is under the supervision of 
the board of trustees for the water works 
and improvement bonds. 


rf 
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porting regularly. The list of rivers 
which will be systematically measured in- 
eludes the Chemung, Allegheny, Sus- 
quehanna, Chenango, Catskill, Delaware, 
Hudson, Mohawk, Saranac, Uswegatchie, 
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Genesee, Oneida, Seneca, Oswego, and 
oe The development of the streams 


Black. 
amounts to nearly 300,000 horse-power, 


and they afford a very large undeveloped 

power. The work is in charge of Mr. 

Robert E. Horton, of Utica, N. Y. 

De 

THE PACIFIC COAST TRANSMISSION 
ASSOCIATION. 


ANNUAL CONVENTION, HELD AT 
MONTEREY, CAL. 


The eighth annual convention of the 
Pacific Coast Transmission Association 
was held at Monterey, Cal., June 22 and 
23. There were about sixty representa- 
tives in attendance, including many of 
the leading electrical engineers on the 


Pacific coast. 

Mayor F. R. Johnson delivered an ad- 
dress of welcome. He was followed by 
R. H. Willey and Brigadier-General Will- 
iam Quinton, who spoke on the resources 
and advantages of Monterey. 

A number of papers of great import- 
ance to the electrical men were read and 
discussed during the remainder of the 
day. The writers were A. J. Bowie, Jr., 
A. M. Hunt, R. W. Van Norden, E. G. 
de Wald, H. G. Aylsworth, H. A. Russell, 
H. A. Bullard, Sidney Sprout, W. F. 
Lamme and R. B. Elder. The subject 
of “Oil Fuel, vs. Waterpower in Trans- 
mission Service,” brought about a lively 
and continued discussion. The subject 
of “Single-Phase Electric Machinery and 
Its Application to Electric Railway Oper- 
ation” elicited a prolonged discussion. 

In the evening two illustrated lectures 
were given. 

The business of the convention was con- 
cluded on Thursday morning, and the 
afternoon was devoted to a cruise in 
launches on the bay, followed by a ban- 
quet at the Monterey. 

The officers elected were: president, 
H. W. Goode, president of the Portland 
General Electric Company ; vice-president, 
C. H. Pennoyer, of the United Gas and 
Electric Company, of San Jose; secre- 
tary, George B. Low. 

The constitution and by-laws of the 
association were amended so as to per- 
mit corporations and individuals engaged 
in the generation and distribution of elec- 
tric power to become members. 
> 


The Clarkson School of Technology. 
The fifth annual commencement of the 
Thomas S. Clarkson Memorial School of 


Technology, Potsdam, N. Y., took place 
June 17, 1904. An address entitled “The 


Opportunity of the Engineer’ was de- 
livered by Dr. Francis Newton Thorpe, 
and the degree of bachelor of science was 
conferred upon several students. 

The Clarkson Tech Club, founded to 
promote the social activities of the school, 
has erected a handsome stone building, 
which has been equipped and fitted for 
the purpose of a clubhouse. All students, 
graduates and members of the faculty are 
entitled to the privileges of this building. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Electrical Specialties. 

The “Noscru” push-button, shown in 
Figs, 1 and 2, is a new and useful elec- 
trical specialty. In this push-button, 
there are no screws used to hold the wires 
in place. Near the bottom of it are two 
parallel holes running horizontally 


Ld a, 
NOSCRU 


Fie. 1.—SHowixa BUTTON PARTLY CONNECTED. 


through it. The wires -are connected to 
the button by simply inserting one in 
each of the parallel holes and bending 
the end over flat on the hard-rubber base 
of the button. ‘There is a projecting 


Fic. 2.—SnowrnGa Button CONNECTED. 


ridge of hhard-rubber running across the 
bottom of the button to separate the two 
ends of the circuit wires. 

The parabolic aluminum reflectors, 
styles “A? and “R? shown in Figs. 3 
and f are also of the latest type. Style 
eA“ is particularly adapted for window 
and show-case lighting, where, in addition 


to a strong reflected light, a-wide dif- 
fusion of illumination is desired. Style 
“B” is more especially adapted for desk 
and picture lighting, where a strong con- 
centrated light is desired. 


Fig. 3.—STYLE A, REFLECTOR. 


In Fig. 5 is shown a recent develop- 
ment in arm-switches. This switch 1s 
called the “Noscru” key-arm switch and 
utilizes no screws. It can be used for 
controlling an entire bracket or fixture, 
as well as for all other purposes that the 


Fic. 4.—STYLE B, REFLECTOR. 


ordinary arm-switch is used for. Figs. 
6 and 7, show the “Sarco” outlet boxes. 
These boxes are made of cast iron and 
are for use with either Sprague (Green- 
field) flexible armored conductors, or 
“Circular Loom” and “Flexduct” con- 
duits. 

All of these electrical specialties are 
manufactured by the Sarco Company, 


Fic. 5.—ARM Switcu. 


906 Sixth avenue, New York city, N. Y. 
The company has also recently broucht 
out many other electrical specialties in- 
cluding its “Two-Light” aluminum re- 


flector, ete. The claim that the com- 
pany makes is, that these specialties save 
a real cash outlay, and hence their name 
“Sarco.” 


The Filipino at the Exposition. 

The publicity department of the Philip- 
pine Exposition Board has published an 
interesting booklet describing the Philip- 
pine government exposition at the World’s 
Fair. In addition to a large amount of 
explanatory reading matter, there are a 
number of illustrations of Philippine 
life and environment. The Philippine 
government exposition is the largest sin- 
gle exhibit at the St. Louis Exposition. 


Fig. 6.—“ Sarco” OUTLET Box, ELECTRIC 
ONLY. 


s 


Mr. Herbert S. Stone is the chief of the 
department of publicity of the Philip- 
pine Exposition Board. 


se — 


The Proctor management has placed in 
front of the Fifth Avenue theatre, New 
York city, one of the new electrically 
operated changeable signs. With this de- 
vice ten different changes of text are pre- 
sented, at thirty-second intervals, through 


Fig. 7.—'‘ Sarco” COMBINATION OUTLET Box. 


a unique arrangement of slats. This 
is the first sign to be placed by the com- 
pany outside of its own offices. Mr. Proc- 
tor was the first private person to own 
and operate an electric automobile, and 
many new and important features have 
had their first showing at the Proctor 
houses, The new advertising automo- 
bile which now attracts attention on the 
city streets is said to be the handsomest 
advertising wagon ever put out. 
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Electric Hoists. 

The Maine Electric Company, Port- 
land, Me., manufacturer of dynamos and 
motors, electric hoists and special ma- 
chines, has met with considerable success 


Fie. 1.—SINGLE-DruM, Horizontal, Motor-DRIvENn Hoist. 


in the adaptation of electricity to hoist- 
ing machines, The accompanying illus- 
trations show two forms of hoisting ap- 
paratus made by this company. Fig. 1 
shows a single drum double-friction elec- 
tric hoist suitable for warehouses, freight- 
houses, vessels, docks or coal-handling. 
Fig. 2 shows a double-drum, double-fric- 
lion upright electric hoist for general 
derrick work. This apparatus is made 
both with and without a turning device. 
The machine with the turning device is 
largely used in vards where considerable 
quantities of heavy timber are handled, 
and shows a material saving over the ordi- 
nary forms of apparatus which have been 
used for this purpose. 

The company builds the machine com- 
plete, motor and hoist, and each is de- 
signed with due regard to the other. The 
parts are all made to standard jigs, and 
duplicate parts may be had at any time on 
short notice. The base is made of steel 
I-beams, designed and proportioned to 
eve maximum rigidity and minimum 
weight. ‘All of the hoisting gears are ma- 
sul on from blanks, which are first 
eae oe Be he al Pinon 
are vast in one fie oe Bere tls 
turmeal and balanced They have long 
arings on the drum shaft. and these 
hearings are of bronze is aa long lif 
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A, means of oiling is provided. 
e ratchet is bolted to the flange of the 
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drum, and the dog is automatically held 
out of contact except when forced in by 


‘the movement of a lever which is within 


easy reach of the operator. A saving of 
power is effected by the use of ball-bear- 
ing thrusts. This does away with over- 


heating and wear. Foot brakes of the 
band type are provided, with a bearing 
surface of wood. A type of enclosed or 


Fic. 2.—DousLe-DroM. VERTICAL, Moror- 
Driven Horst. 


semi-cnclosed motor is used. The lami- 
nated poles are cast into the field yoke, free 
from joints, and offer low resistance to 
the magnetie field. The fields are sep- 
arately wound on forms and thoroughly 
baked before they are set in place. 
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The armature is of the slotted drum 
type, and is form-wound. The coils are 
thoroughly insulated and baked before be- 
ing set in place, and ample provision is 
made for ventilation. The bearings are 
sclf-oiling and self-aligning. The brush- 
holders are of the reacting type and will 
not work off the neutral point as the 
brushes wear away. 

The controller is especially designed 

xe controller is especially designe 
to give wide variation of speed. It is 
possible with this apparatus to get a grad- 
ual variation of speed from the minimum 
to the maximum for which the machine 
is designed. 

These machines have been subjected to 
considerable service, with satisfaction. 
One of the most successful users of this 
apparatus is Wendell F. Brown & Com- 
pany, of Boston. This company is mak- 
ing use of several types of the Maine Elec- 
trie Company's product. 

— ope -— — 
A New Spring Binding-Post for Dry 
Batteries. 

The Fahnestock Transmitter C ‘ompany, 
Brooklyn, N. Y., claims to have made an 
improvement for connecting the wires to 
dry batteries. This improvement consists 
of a new spring binding-post, which the 
company is placing on the market. 


Spring Binprna Post ror Dry BATTERIES. 


The dry battery, shown in the illus- 
tration, is equipped with a new spring 
binding-post. 

In this connector the wire is gripped 
by the action of a spring, and it is 
claimed that all possibility of a loose 
contact is eliminated, and that the wire 
can be easily and quickly taken out. The 
company further states that this connec- 
tion is especially serviceable on dry bat- 
teries used on automobiles, as no amount 
of vibration or jar will affect the contact. 


Subject List of Works on Electricity, 
Magnetism and Electrotechnics. 
A subject list of works on electricity, 

magnetism and electrotechnics in the li- 

brary of the British Patent Office has 

been published by the Patent Otlice, and 
is now offered for sale at sixpence. Tn 
this list the works are arranged chrono- 
logically under subject heads, the subjects 
being arranged alphabetically. The list 

comprises [37h works, There are 131 

serials and 2243 text-books. tha whole 

representing some 3.792 volumes, 
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Ventilators for Electric Cars, 

It has often been said that any new 
apparatus which possesses merit, either 
in economy or in increasing the com- 
fort of patrons, is quickly taken up by the 
enterprising railway managers of the 
United States. This has been particu- 
larly the history of the Automatic Venti- 
lator Company, 39 Cortlandt street, New 
York city. Application for its patent was 
made in October, 1903. The patent of- 
fice promptly issued a patent under date 
of March 22, 1904. This patent has been 
passed upon by the Eastern Railroad As- 
sociation and other experts. The com- 
pany’s device, even before the patent was 
issued, had received many testimonials 
from railroad authorities, and immedi- 
ately upon the issuing of the patent, 
orders were given. In the early part of 
April the company changed its manage- 
ment, and its control passed into the 
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Traction Company, the Lake Shore Elec- 
tric, the Detroit-Monroe-Toledo system, 
and a number of other car builders. The 
John Stephenson company ordered it for 
its exhibition car, and this company has 
contributed a number of testimonials. 

The officers of the company are: presi- 
dent, Ross Taylor; vice-president, J. H. 
Carson; secretary and treasurer, D. C. 
Moorehead. 


dees 

Electrically Driven Rock Drills. 

The accompanying illustration shows 
a new form of electrically driven rock 
drill which has been placed on the mar- 
ket by the Gardner Electric Drill and 
Machinery Company, Cleveland, Ohio. 
This company has secured the exclusive 
right for the manufacture and sale of 
the new “Adams” electrically driven rock 
drill. | 

To equip a plant with the “Adams” 


VENTILATOR FOR ELECTRIC CAR, WITH INTAKE AND EXHAUST ON EITHER SIDE. 


hands of gentlemen prominently identi- 
fied with commerce. Since the early part 
of April the growth of the company has 
been remarkable. It now has orders on 
its books from upwards of twenty-five to 
thirty railroads, and in several instances 
these have not only given initial orders 
but have followed them with second 
orders. 

The device is thoroughly simple and 
easily cdmprehended. ‘The illustration 
herewith will, in a measure, explain it. 
The deflector, with an intake and exhaust 
on either side, is a new principle, and by 
means of this arrangement as much viti- 
ated air is drawn out of the exhaust as 
pure air is taken in by the intake. The 
slats throw the air to the roof of the car, 
and prevent draughts. The distance of the 
deflector from the air ducts prevents 
cinders from getting into the car. The 
operation of the ventilator becomes auto- 
matic when the car is running in the 
opposite direction. 

Equipments have already been shipped 
to the Boston Elevated, the Cleveland elec- 
tric system, and orders have been re- 
ceived from the Indianapolis & Northern 


all-steel drills there are required the 
drill outfits, an engine capable of supply- 


ELECTRICALLY DRIVEN Kock DRILL, MOUNTED 
ON TRIPOD. 

ing three horse-power for one machine, five 

horse-power for two, or, if more than 

two drills are used, two horse-power for 
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each machine; a generator of equal 
capacity for supplying the current to 
run the drills, sufficient wire to reach the 
workings and return, with a few inci- 
dentals, such as switches, insulators and 
brackets for stringing the wires. If cur- 


ELECTRICALLY DRrivEN Rock DRILL, MOUNTED 
ON COLUMN. 


rent can be obtained from an existing 
power circuit, the engine and generator 
are not required, which dispenses with 
the services and expense of an attendant. 

The manufacturer claims that one of 
the best features of the “Adams” all- 
steel drill is simplicity as regards mech- 
anism, and the small number of parts. 
The drill is actuated by a loose rod run- 
ning through the gear case and motor, 
and this imparts motion, through a pair 
of bevel gears and crank shaft, to the 
draw-bar and piston. The latter is 
cushioned with gangs of helical springs, 
which serve to absorb the shock of the 
blow, to protect the parts from injury, 
and also to store up energy on the back 
stroke, which it can expend in forcing 
the steel into the rock. 

These springs also prove useful when 
using the bit as a reamer or to pull it out 
of a fissured hole, and are strong enough 
and so arranged that it is almost im- 
possible to stick the bit in any kind of a 
hole in any kind of ground. The drill 
strikes from 575 to 600 blows per mjnute. 


New Use for Aluminum. 

United States Consul-General Richard 
Guenther, at Frankfort, Germany, reports 
that aluminum is now being substituted 
for wood in the machinery of spinning 
mills. Aluminum bobbins are replacing the 
old wooden bobbins. For this purpose the 
metal is better, as it is not only lighter, 
but is not affected by variations in tem- 
perature nor humidity. As the bobbins 
are lighter than the wooden ones—five 
aluminum bobbina weighing no more than 


two wooden ones—the machines anys 


them are able to operate at an ine 


speed. 
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THE ARRANGEMENTS FOR THE AMERI- 
CAN TOUR OF THE VISITING FOR- 
EIGN ELECTRICAL ENGINEERS IN 
CONNECTION WITH THE INTERNA- 
TIONAL ELECTRICAL CONGRESS, 
ST. LOUIS, SEPTEMBER 12 TO 17, 
1904. 

THE WORK OF THE INTERNATIONAL ELEO- 
TRICAL CONGRESS GENERAL RECEP- 
TION COMMITTEE OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
The opening ceremonies of the Inter- 

national Electrical Congress, which will 

convene at St. Louis, Monday, September 

12, 1904, will be held at 9.30 a. m. in the 

music hall of the Coliseum, at Olive and 

Thirteenth streets. The meetings of eight 

sections will follow, commencing at 11 

a. M. in the section halls on the second 

floor of the Coliseum, the sections adjourn- 

ing on Monday at 1.30 P. 4. On Tuesday, 

Thursday and Friday the sections will 

meet on the second floor of the Coliseum 

at 9 a. M., and will adjourn not later than 

] P. M. 

On Wednesday, at 10 a. M., the annual 
convention of the American Institute of 
Electrical Engineers will be formally 
opened at Festival Hall, in the grounds of 
the Louisiana Purchase Exposition, and 
the president of the Institute, Mr. Bion J. 
Arnold, will then deliver the annual ad- 
dress. Immediately after a topical dis- 
cussion will follow between the Insti- 
tution of Electrical Engineers, of Great 
Britain, and the American Institute of 
Electrical Engineers, the subject of which 
will be announced later. 

In connection with the International 
Electrical Congress, a chamber of dele- 
gates will be held, these delegates being 
appointed by the various governments, 
aud the proceedings will be conducted in a 
manner essentially similar to the meet- 
ings of the chambers of government dele- 
gates at the international electrical con- 
gresses of Chicago, in 1893, and of Paris, 
In 1900. 

The work of the congress will be di- 
vided into eight sections, as follows: A, 
general theory; B, general applications; 
C, electrochemistry; D, electric power 
transmission ; E, electric light and dis- 
tribution ; F, electric transportation; G, 
electric communication; H, electrothera- 
Feuticg, 

p a of Electrical Engineers, 

the eroe = will be the guests of 

P ie nstitute of Electrical En- 

many accompa ey aati its members, 

to arrive in the Unit ree teams eat 

Sipe i e States by the White 

September 2 p A public, reaching Boston 

. general invitation has 
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also been extended to European electrical 
engineering societies to join in the circu- 
lar tour, visiting principal cities and im- 
portant industrial centres, organized by 
the American Institute of Electrical En- 
gineers for the reception and entertain- 
ment of its guests and visiting electrical 
engineers. A number of acceptances have 
already been received from European elec- 
trical engineers, and a large delegation 
from the Associazione Elettrotecnica 
Italiana, with a number of ladies, is ex- 
pected to arrive in New York, August 24, 
and the subsequent days to September 2, 
when they will proceed to Boston, joining 
the main party there on September 3. 

A general reception committee and a 
committee on transportation and arrange- 
ments have been appointed in the cities 
which. are included in the itinerary of 
the special circular tour. 

The chairman of the general reception 
committee, with headquarters in New 
York, is Mr. J. W. Lieb, Jr., president- 
elect of the American Institute of Elec- 
trical Engineers and third vice-president 
and associate general manager of the New 
York Edison company. The chairman. of 
the committee on transportation and ar- 
rangements is Mr. E. H. Mullin, New 
York city. 

The committee in charge has issued a 
special circular for the instruction of for- 
eign delegates, visiting electrical engineers 
and guests. This gives complete informa- 
tion regarding the proposed itinerary. A 
special train will leave the Grand Central 
station of the New York Central & Hud- 
son River Railroad, at 8.45 a. M. Tues- 
day, September 6, to carry out, as nearly 
as possible, the following schedule: 
Schenectady, Tuesday, September 6; 
Montreal, Wednesday, September 7, and 
Thursday, September 8; Niagara Falls, 
Friday, September 9; Chicago, Saturday, 
September 10; St. Louis, Sunday, Sep- 
tember 11, to Saturday, September 17; 
Pittsburg, Sunday, September 18, and 
Monday, September 19; Washington, 
Tuesday, September 20; Philadelphia, 
Wednesday, September 21. 

Jat es 


The McDonald Electrolytic System. 

The McDonald Electrolytic Companv 
has been recently organized for the pro- 
motion of the McDonald electrolytic sys- 
tem, for the production of chlorine, caus- 
tic soda and other chemical products. 
This system has been thoroughly investi- 
gated and proven in operation at differ- 
ent plants throughout the United States. 


The company claims a high efficiency for 
the method, and a low cost of installa- 


tion. 


The office of the McDonald Electrolytic 


71 


Company is at room 6, Times Building, 
New York city. The members of the 
company are prominent among the manu- 
facturers of the United States. Several 
of them have plants in operation, and are 
prepared to recommend their installa- 


tions. 


— og 


Important Announcement from the 
Crocker-Wheeler Company. 
By arrangement with the celebrated 


electrical engineers, Brown, Boveri & Com- 


pany, of Baden, Switzerland, the Crocker- 
Wheeler Company, of Ampere, N. J., has 
secured their alternating-current dezigns, 
patents and rights to manufacture in 
America, and has retained the firm as 
consulting engineers. The Crocker- 
Wheeler Company is now putting on the 
market alternating-current generators, 
transformers and accessories of the most 
modern design and construction, adapted 
to American practice. Opportunities to 
bid on this apparatus are invited. 

In addition to this important arrange- 
ment, the Crocker-Whecler Company has 
recently announced that it has retained 
the staff of Messrs. Dodge & Day, engi- 
neers, of Philadelphia, Pa., as consult- 
ing engineers for shop reorganization and 
industrial applications of electricity. 


The “ Gyrofan.” 

The selection of an electric fan is more 
or less attended with a good deal of preju- 
dice. Within recent years there has 
come a demand for a device which will 
deliver a blast of air over a wide area, 
as against the ordinary straight blast 
from the older forms of apparatus. One 
of the most successful of the type of fan 
which distributes the air in every direc- 
tion is the “Gyrofan,” manufactured by 
the Jandus Electric Company, Cleveland, 
Ohio. 

The revolving fixture carries the rapid- 
ly rotating fans around at the rate of 
about ten revolutions per minute, chang- 
ing the direction of the blast constantly, 
but repeating it at any given point about 
twenty times per minute. These fixtures 
are made both plain and with electrolier 
attachment. The electrolier can be used 
with or without the fans in service. 

Any size alternating or direct-current 
Jandus fan can be mounted on the fix- 
ture interchangeably. The two fans can 
be set to blow horizontally or at any down- 
ward angle, and one fan can be set at a 
different angle from the other. The fix- 
ture can be set rigid, and the two fans 
arranged to throw their blasts in anv 
desired direction. Thus, a current of air 
may be blown in both directions in an 
aisle, or the fixture may be set at the 
intersection of {wo aisles in a store, and 
a blast directed down each aisle. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LOCAL TELEPHONE MERGER—The stock of the New York & 
Long Island Telephone Company has been acquired by the New York 
& New Jersey Telephone Company. The New York & Long Island 
company has stations in every large village between Jamaica and 
Babylon, L. I. It was capitalized at $100,000. 


HIGH SPEED ON GERMAN ELECTRIC RAILWAYS—lIt is an- 
nounced in Berlin, Germany, that the firm of Siemens & Halske 
has projected plans for the construction of a high-speed electric 
railway from Berlin to Hamburg, a distance of 180 miles. The cost 
of construction is stated to be £3,500,000 for a single line and 
£5,200,000 for a double line, guaranteeing a speed of 100 miles per 
hour. 


NEW ORLEANS ELECTRIC ROAD TO MAKE EXTENSIVE 
IMPROVEMENTS—The directors of the New Orleans Railways Com- 
pany have appropriated $1,500,000 for improvements to the conduit 
system, the building of a power station, the construction of a light- 
ing gas holder at the gas works and other improvements. The 
power station is to augment the equipment that is now located on 
the river front at the foot of Market street, New Orleans, and when 


completed will be the largest power-house in the South. 


MUTUAL TELEPHONE COMBINATION—A meeting was held 
recently at Piqua, Ohio, by the representatives of about twenty-five 
independent telephone companies. There was organized the Miami 
Valley Telephone Association, and the representatives of all the 
independent telephone companies in Miami, Clark, Shelby, Logan, 
Champaign and Darke counties were present. It is said that work 
will be begun at once on through lines which will give the counties 
named direct connections with Chicago, Kansas City and several 
other large cities in the West. 


POTOMAC ELECTRIC COMPANY ISSUES BONDS—The Poto- 
mac Electric Power Company has placed on record a mortgage 
pledging all its property, rights and franchises to secure the Com- 
mercial Trust Company of New Jersey in the payment of $4.000,000 
in twenty-five years. The loan will be represented by 4,000 gold 
bonds of $1,000 each, bearing five per cent interest from date of 
June 1. The money realized on the bonds, it is explained, will be 
used to pay the floating debt and for the extension and improvement 
of the property of the company. 


DERBY BRANCH OF NEW YORK, NEW HAVEN & HARTFORD 
TO BE EQUIPPED ELECTRICALLY—Announcement is made that 
the next step in the development of the plans of the New York, New 
Haven & Hartford Railroad Company for electrical equipment will 
be the operation of the Derby branch by electricity and the construc- 
tion of a power-house in New Haven, Ct. High-tension current will 
be brought from a distance and stepped down at New Haven. It is 
quite probable that the actual source of power will be from some 
stream in Windham County, where, under the charter of the new 
Consolidated Railway Company, the New Haven road has water 
privileges. 


AUSTRALIAN ELECTRIC RAILWAYS—Proposals are under 
way for an electric traction system in Australia, between Essendon 
and Flemington, suburbs of Melbourne. These have received the 
sanction of the Victoria government authorities. The scheme is 
fostered by Mr. A. E. Morgan, at one time premier of western Aus- 
tralia. The municipal authorities of the districts concerned will 
obtain an order in council for the construction of the tramways, 
thereafter transferring their powers to Mr. Morgan, who undertakes 
to commence the erection of the power station within three months. 
to start the remaining work within nine months, and to have the 
lines in operation within twenty-one months from the date of trans- 
fer, which is expected to be made without delay. 


LARGE POWER SCHEME FOR BRAZIL~--New York and Cana- 
dian capitalists have organized the Rio de Janeiro Tramway, Light 
and Power Company, Limited. The capital is said to be $50,000,000 


and the purpose the operation of tramways and lighting companies 
in Rio de Janeiro. Among those interested in the company are Sir 
William Van Horne, chairman of the Canadian Pacific; William B. 
Bull; Strong. Sturgis & Company; William McKenzie, of the Cana- 
dian Northern; Senator George A. Cox and E. R. Wood. Mr. F. S. 
Pearson, the well-known engineer, is also interested in the company 
and will direct its operations. The company, which was chartered 
in Canada, with special permission to operate tramways, has bought 
at Sapaucaia, about seventy-five miles from Rio de Janeiro, a water- 
fall, which is expected to develop about 100.000 horse-power. Surveys 
and preparatory work are now under way at this point. and the 
power which is developed will be carried to Rio de Janeiro, where 
it will be sold to the tramway, lighting and milling interests. 


TELEPHONE AND TELEGRAPH. 


LEWISBURG, TENN.—A telephone exchange is to be installed at 
Cornersville. 


JOHNSTOWN, PA.—The Federal Telephone Company has com- 
pleted its line to Ligonier. 


PORTLAND, ME.—The New England Telephone Company 1s in- 
stalling its system in Windham. 


NARROWSBURG, PA.—The Big Eddy Telephone Company is at 
work on an extension to Beaver Brook. 


VAN WERT, OH!O—The Home Telephone Company will install 
an automatic system at a cost of $40.000. 


ALLIANCE, OHIO—The Bell Telephone Company is rebuilding 
its lines in Carrollton, Malvern and Augusta. 


BALDWINSVILLE, MASS.—The Templeton Street Railway Com- 
pany will shortly install a telephone system along its line. 


SALEM, ILL.—The city council has granted an uncondition31 
franchise to the Marion County Cooperative Telephone Compary. 


THREE RIVERS, MICH.—The Michigan State Telephone Com- 


pany and the Three Rivers Telephone Company have been com- 
bined. 


KAUKAUNA, WIS.—The Wisconsin Telephone Company has 


begun the work of installing a new line from Kaukauna to Mani- 
towoc. 


ALBANY, GA.—The city council has granted to the Blakely Tele- 
phone Company a franchise which will enable it to bring its lines 
into Albany. 


GREENFIELD, MASS.—The New England Telephone and Tele- 
graph Company is to extend its line through Taylor Mill and Mon- 
tague Meadow. 


NAPOLEON, OHIO—The farmers in the neighborhood of Okla- 
homa have formed a telephone company and have ordered two 100- 
drop switehboards. 


ST. LOUIS, MO.—The Central Union Telephone Company is pre- 
paring to rebuild its system in Alton, and will install the latest 


improved apparatus. 


COSHOCTON, OHTO—The Central Union Telephone Company 
will extend its lines to Walhonding, Mohawk, Newcastle, Bowman. 
West Carlisle and Mount Vernon. 


DES MOINES, IOWA—The Hawkeye Telephone Company has in- 
stalled an exchange at Fort Des Moines, with 100 subscribers, most- 
ly on rural lines surrounding the post. 


ERIE, PA.—The directors of the Mutual Telephone Company at 
a recent meeting decided to increase the capacity of the company's 
switchboard from 2.000 to 8.000 lines. 


GENESEO. N. Ye- The Interoeean Telephone Company has been 


granted the privilege of entering the village of Geneseo and soon 
Will establish a day and night office. It has a trunk line which runs 
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from Canandaigua to Dansville and passes through the town of 
Geneseo, about four miles east of the village, and aspur from these 


lines will be run to Geneseo. 

MARLBORO, MASS.—The New England Telephone and Tele- 
graph Company has been granted a franchise by the board of alder- 
men to install an underground conduit. 

RAWLINS, WYO.—The new telephone line between Rawlins 
and Lander has been completed, and work has been started on a line 
from Dillon to Copperton and Rudafeha. 

SHELL LAKE, WIS.—The Citizens’ Telephone and Telegraph 
Company, of Kenosha, has closed a deal for the purchase of the lines 
of the Pleasant Prairie Telephone Company. 


COLUMBUS, GA.—The Columbus Telephone Company is enlarg- 
ing its quarters considerably, to provide for increased business. It 
now has in the neighborhood of 1,000 subscribers. 


PHILADELPHIA, PA.—The Maryland Telephone Company ig re 
building its lines across the Susquehanna river at Port Deposit, 


which were destroyed by the ice gorges last winter. 


ALBION, N. Y.—The Home Telephone Company, of Albion, which 
was recently organized by Rochester and Albion men, has com- 
menced work on its new plant and expects to open the service n2xt 
July. 

ATCHISON, KAN.—The Atchison Telephone Company now has 
long-distance service to Kansas City, and within a short time will 
reach Sedalia, giving connection with St. Louis, Joplin, Carthage 
and many other places. 

CINCINNATI, OHTO—The United States Telephone Company has 
arranged to borrow $150,000 for a period of eighteen months. The 
purpose of the loan is to provide funds with which to increase the 
capacity of the company. 

BLOOMINGTON, ILL.~-The farmers and other residents of An-° 
chor township have incorporated the Anchor Telephone Company, 
and will install a local system. The incorporators are Jacob Martens, 
J. H. Naffziger and J. F. Ward. 


JOLIET, ILL.—The Grundy County Telephone and Supply Com- 
pany, operating telephone exchanges in Grundy, Livingston and 
Kankakee counties, has disposed of its entire telephone system to 
the Chicago Telephone Company. 


FORT COLLINS, COL.—The Bell Telephone Company is planning 
to put in ranch lines leading from Kersey, Hardin, Orchard, Roggen 


and other places. The plan is to have the line connect all prominent 


ranches in the eastern part of the state. 

SIOUX CITY, IOWA—Actual construction work on the new inde- 
Pendent telephone system in Sioux City has been begun, and it is 
hoped to have the plant ready for operation by September 1. The 
Company now has about 2,200 subscribers. 


OXFORD, MASS.—It is stated that the New England Telephone 
and Telegraph Company will shortly install a farmers’ telephone 
system, connecting Sutton, North Oxford, Howarths, Buffums and 


the eastern section of Charlton with Oxford. 


DETROIT, MICH.—The Peterboro council has granted a fran- 
chise to the Canadian Machine Telephone Company. The company 
will charge $20 for business telephones and $15 for residence service, 
and will place its wires in the principal streets underground. 


WRAY, COL.—The stockholders of the Wray Telephone Com- 
pany have amended the articles of incorporation so as to permit the 
‘ompany to extend its system into Colorado, Kansas and Nebraska. 
Construction on the line west to Akron and Brush has been begun 
and will be pushed rapidly. 

BARBOURVILLE, KY.—The telephone line from Hyden to Man- 
chester has heen completed and placed in operation. At Manchester 
It connects with the Camp Ground system, thus putting Hyden in 
direct communication with the towns of London, Barbourville, Pine- 
ville and all other towns in this section of the state. 

GLENCOE, MINN.—At a special meeting of the village council a 
franchise was granted to the Young America-Norwood Telephone 
Company to construct a telephone line and a toll station in this vil- 
lage. The company has direct connections with the Twin City Tele- 
Phone Company. Work upon the new line will be commenced at 
once, 
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LAYTONVILLE, CAL.—The owners of the Pacific Telephone 


Company, of Mendocino County, with lines from Covelo to Westport, 
have determined to extend their system to Sherwood from Layton- 
ville, to connect with the new terminal of the Sunset Telephone 


Company at Willits. This will give two direct routes to San Iran- 


cisco. 


LE MARS, I[OWA—The Le Mars Telephone Company is pushing 


construction on its lines all over the county. It has completed a 


line eight miles long running north and west from Le Mars, and is 
now building twenty-five miles of line running east and west from 


Struble. Other lines are to be built as fast as the material can be 


secured, 


PITTSTOWN, N. Y.—The Pittstown Telephone Company has been 
organized with the following directors: Isaac Norton, H. T. Reed, 


J. B. Cushman, G. A. Rose, Stewart Humphrey, Merrett Hoag and 


Ellery Norton. The company will do business with the Hudson 


River company, which is building a line to Boyntonville, and will 
have a switchboard at Raymerstown. 


TROY, N. Y.—The Eastern New York Telephone and Telegraph 
Company has moved into the Caleaonian building. The capacity 
of the line has been more than doubled by the addition of 2.000 
feet of cable. At a meeting of the directors a semi-annual dividend 
at the rate of six per cent per annum was declared, and a contract 
for the construction of further extensions was awarded. 

SPRINGFIELD, MO.—The Home Telephone Comrany vill in- 
crease the capacity of its exchange from 1,800, the present capacity, 
to 2,500. Forty-seven thousand feet of cable, new switch- 
boards, positions and telephones will be contracted for. The com- 
pany deems it advisable at this time to make the enlargement, as 
from the present outlook this will be necessary to accommodate the 


growing demand for telephone service. 


WATERTOWN, N. Y.—A deal has been consummated whereby 
J. K. Whittaker, of New York, principal owner of the Citizens’ Tele- 
phone Company, of this city, becomes the owner of the Northwestern 
Telephone Company, of Carthage. The company name will remain 
the same, but the operation of the Carthage exchange will be directed 
from Watertown. A number of improvements planned by the North- 
western company will be carried out by the new owners. 


LITTLEFIELD, NEB.—The Round Grove Telephone Company, 
recently organized to do business in Sherman and Custer counties, 
has elected the following officers: R. R. Martin, president: A. M. 
Rumery, vice-president; C. W. Martin, secretary; L. C. Smith, treas- 
urer. The company is pushing the work of erecting poles and in- 
stalling telephones. The object is to extena the lines in all direc- 
tions and connect with independent lines in the state, and to estat- 
lish a main line to connect with large towns and cities. 


HELENA, MONT.—The Billings Mutual Telephone Company has 
been organized with a capital of $40,000. all of which has been sub- 
scribed. In addition to this, the Billings Telephone Construction 
Company has been organized with a capital of $10.000, all subscribed. 
The stockholders and directors of the first-named concern are L. L. 
Moffett, P. B. Moss and M. A. Arnold. The stockholders and directors 
of the telephone construction company are P. B. Moss, H. W. Rowley 
and M. A. Arnold. All the men interested reside in Billings. The 
first company will install a mutual telephone system in Billings, and 
the second company will do a general telephone construction busi- 


ness. 


KANSAS CITY, MO.—The Kansas City Home Telephone Com- 
pany now has a toll line to St. Louis in operation and will shortly 
have telephone service to all towns in the territory tributary to 
At present 150 men are being employed putting up 


Kansas City. 
The Home system is now in 


wires and installing toll stations. 
service as far into Kansas as Beloit, embracing Lawrence, Topeka, 


St. Mary’s, Fort Riley, Manhattan, Junction City, Abilene, Minne- 
apolis, Clay Center, Concordia and many intervening towns. There 
is a line to Olathe, also, and one to Holton. Valley Falls and A!ma 
are connected with the Home system in this city. Wires are in 
operation to Troy, Atchison, Hiawatha and St. Joseph. The 
company also has telephones in Liberty, Excelsior Springs, Rich- 
mond, Chithicothe and Nevada. The system is to be extended into 
the Kansas and Missourj mining and oil districts. 
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ELECTRIC RAILWAYS. 


SIGOURNEY, IOWA—Business men here have raised funds for a 
survey for an electric line from this place to Newton. 


OWOSSO, MICH.—The right of way for the Ionia-Owosso electric 
line is being rapidly granted by farmers, and grading will begin 
September 1. 


HILLSBORO, TEX.—Dallas capitalists have made a proposition 
to the city to construct and operate a system of street cars here, and 
it has been favorably received. 


SPRINGFIELD, ILL.—Officials of the Springfield-Lincoln-Bloom- 
ington Interurban have decided to raise the capital stock of the 
concern to $300,000, and also to start work as soon as right of way 
and franchises are secured. 


NANTICOKE, WIS.—By unanimous vote the city council has 
granted a thirty-five-year franchise to the Fond du Lac & North- 
eastern Electric Railway Company, projecting an interurban line 
between this city and Fond du Lac. 


GUTHRIE, O. T.—Arrangements have been made with a 
trust company of Pittsburg, Pa., for the bonding of the Oklahoma 
City street railway. This is believed to make the construction of 
the Guthrie & Oklahoma City Interurban line probable, as well as 
the construction of the Guthrie street railway. 


MINNBAPOLIS, MINN.—Within the next sixty days the Minne- 
sota Power and Trolley Company will advertise for bids for the 
building of its dam across the Mississippi river, two miles above 
Elk river. The power for the proposed new trolley lines will be 
obtained at this point, and the work will be hastened with all possi- 
ble speed. 


SAN JOSE, CAL.—-Plans are being formulated for the con- 
struction of an electric railway from this city to Berryessa. 
Messrs. Mehling and Lockwood, who recently secured a private right 
of way for an electric line from this city to the water front on 
San Francisco bay below Alviso, are the promoters of the 
proposition. 


COLUMBUS, OHIO—The Urbana, Mechanicsburg & Columbus 
Electric Railway Company has changed its name to the Columbus, 
Urbana & Western Electric Railway Company and filed a certificate 
of increase of its capital from $100,000 to $2,000,000. Chas. E. 
Prior, of Cincinnati, is president of the company, and Colin Mc- 
Donald, of Urbana, is secretary. 


KANSAS CITY, MO.—The directors of the Kansas City & Olathe 
electric railway at a recent meeting awarded the contract for build- 
ing the remaining thirteen miles of the line to the Kansas City & 
Topeka electric railway. Hugh A. Holmes, W. A. Rule and S. P. 
Allen retired from the board of directors. Their places were filled 
by George Wulcop and A. F. Hatch, Chicago, and William George, 
Aurora. 


NASHVILLE, TENN.—Capitalists from New York have a repre- 
sentative on the ground looking into the feasibility of an electric 
railway between Nashville and Chattanooga. Three years is the 
time within which the line will be completed if rights of way are 
obtained as desired. It is said that if the rights of way can be 
secured for a reasonable amount of money the line will be in opera- 
tion by January 1, 1907. š 


NILES, MICH.—The city council has granted a franchise to J. G. 
MoMichael for an electric railway which will connect this city with 
Benton Harbor, through Berrien Springs, and pierce the fruit belt. 
It will connect with the Niles-South Bend line here, which opens up 
the network of electric lines in Indiana. The terms of the franchise 
make it of thirty years’ duration, and the company is to pay $100 a 
year for the use of the streets outside of its taxes. 


HUNTINGTON. IND.—The Huntington County commissioners 
have granted a franchise to the Portland, Montpelier, Warren & 
Huntington Traction Company, which proposes to build between 
Portland and this city. The company is to secure private right of 
way and build its own bridges. Its franchise is for fifty years. 
Huntington and Salamonie townships will vote on propositions to 
grant this road subsidies of $325,000 and $10.000 respectively. 


NEW YORK, N. Y.—The Mincola, Roslyn & Port Washington 
Traction Company, which on August 10, 1903, was granted a fran- 
chise by the Nassau County supervisors to build a trolley railroad 
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from the county seat across the island to Long Island Sound through 
the villages from which the company derived its name, has received 
an extension of time by the supervisors to January 2, 1905, for the 
completion of the road. By the terms of the original permit the 
road was to have been built by June 1 of this year. 


BAY CITY, MICH.—C. T. Gregory, of New York, is mapping out 
the line of the Detroit, Pontiac, Lapeer & Bay City electric railroad, 
which was projected some years ago. Work is going on all along 
the line, local engineers working on the plans for this end of the 
route. Mr. Gregory says eastern capitalists are back of the enter- 
prise, and will push it to completion within a short time. The line 
will be run in sections, Bay City to Lapeer, Lapeer to Pontiac, 
Pontiac to Detroit, each forming connecting links. 


ALBERT LBA, MINN.—A plan has been formed for the incorpor- 
ation of an electric street railway system to start from Albert Lea 
and to be built through to Mankato. The principal movers in the 
matter are C. S. Edwards and W. A. Morin. The plan, it is stated, 
is to organize a company with about $10,000 cash capital to promote 
the project. The line itself is to be built by outside capital, but 
before this money can be secured it will be necessary for the local 
people to make a survey and prove that the enterprise is feasible. 


PITTSBURG, PA.—Plans are being prepared for a new traction 
line that will connect Pittsburg and Canonsburg. The line will start 
from Carnegie, and first run to McDonald, passing through a well- 
populated mining section, and then turn south to Canonsburg, the 
total distance being about eighteen miles. At Carnegie the line will 
connect with the Pittsburg Railways system, and from Canonsburg 
the plan is to ultimately carry the line to Washington, or else form 
some agreement with the new road that now operates between these 
two points. 


JACKSON, MISS.—A movement is under way for the construc- 
tion of an electric line across the southern end of Wilkinson County, 


from Fort Adams on the river to Centerville on the Mississippi 


Valley road, via Woodville. The promoters of the scheme are now 
at work raising subscriptions to the stock of the enterprise, and 
assurances have been received from eastern capitalists that as soon 
as sufficient stock is taken by local subscribers to guarantee local 
interest and protection, the balance of the money will be forth- 
coming to build and equip the road. 


MANSFIELD, OHIO—At the annual meeting of the sfansfield 
Railway, Light and Power Company, held in this city, the number 
of members of the board of directors was reduced from eleven to 
five. All of the Mansfield directors retired and the board of 
directors is now composed of out-of-town people. Following 
is the board of directors: Leopold Kieybolte, Rudolph Kleybolte, 
Cincinnati; H. M. Byllesby, Chicago; W. D. Breed, Cincinnati, and 
A. S. Huey, of Chicago. The new board of directors organized 
by electing H. M. Byllesby president; A. S. Huey, of Chicago, 
succeeded Charles F. Ackerman as vice-president, and W. D. 
Breed was selected as secretary and treasurer. 


CHICAGO, ILL.—-As soon as the necessary improvements can be 
made the people of Evanston and the north shore will have an elec- 
tric street car service connecting with the Northwestern elevated 
road at Wilson avenue and extending around the downtown. loop. 
This has been assured by a long-term agreement which has been 
reached between the Northwestern elevated and the St. Paul rail- 
road, whereby the former secures the operation of the latter's 
suburban line between Wilson avenue and Evanston. The elevated 
company agrees to electrify the line, which will cost in the neigh- 
borhood of $800,000 or $1,000,000 for the six miles between Wilson 
avenue and Evanston. The St. Paul road is to receive a certain 
per cent of the net receipts. 


PHILADELPHIA, PA.—It is proposed by the Philadelphia Rapid 
Transit Company to take advantage of the summer months to place 
new tracks wherever it can be done without blocking traffic. Gangs 
will be kept busy night and day putting in new U-rails on concrete 
foundations. This work will be pushed in the business centre, with 
the view of having that section as well covered with the U-rail sys- 
tem as possible before the winter sets in. Some of the suburban 
lines are to be extended, and in this matter West Philadelphia, Frank- 
ford and Torresdale will be the greatest gainers. Many miles of 
new tracks will be laid in the northeastern section. The work on 
the subway, it is stated, is to be vigorously pushed, and the con- 
struction of foundations for the columns of the West Philadelphia 
Elevated is to be begun shortly. 
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ELECTRIC LIGHTING. 
THOMSON, GA.--Al a recent election it was voled to instill an 
electric light plant and waterworks system. 


SPOKANE, WASH.—A second power plant is being installed by 
the Beaver company, owning the Baisley-Elkhorn mine. 


DENISON, TEX.—The council of Claremont has granted a fran- 
chise for an electric light system, work on which is to commence at 


once. 


PATERSON, N. J.—The Public Service Corporation has secured 
the contract for street lighting, at the rate of $100 per year for each 


arc light. 


LIBBY, MONT.—A. B. Johnston, of Libby, has been granted a 
franchise for putting in an electric lighting plant and a telephone 


system in that city. 


SUMMBRVILLE, S. C—A franchise has been granted to the 
Summerville Electric Light and Power Company, a local concern 


organized by W. W. Fuller. 


OMAHA, NEB.—Oakland’s bond election on the lighting plant 
proposition carried at the recent election by thirty-seven majority. 


The amount voted is $7,000. 


DALLAS, TEX.—The Dallas Light and Power Company has com- 
pleted plans for the immediate erection of a power plant to cost, 


when completed, about $500,000. 


WEEHAWKEN, N. J.—The Weehawken Contracting Company, 
recently incorporated, has been awarded a thirty-year contract for 
street lighting. The city will pay at the rate of $90 per lamp. 


LAGRANGE, GA.—At a meeting of the city council it was voted 
to issue $25,000 bonds to build and equip an electric plant. This 
will be submitted to the people at an early day, when a special elec- 


tion will be held. 
SAN DIEGO, CAL.—The Imperial Electric Light, Water and 


Power Company is pressing forward its preparations for electric 
service, and hopes by the first of August to be furnishing light and 


power to Imperial. 
HOLBROOK, MD.—The selectmen are preparing to renew the 
A 


contract with the electric company for a period of five years. 
franchise has been granted for the placing of wires along the streets 


for lighting purposes. 

SHEFFIELD, ALA.—The Sheffield company has begun the work 
of erecting poles for the new electric light system. It will run the 
wires along the alleys instead of the streets, as heretofore, to pre- 
vent interference with the telephone system. 


AUBURN, N. Y.—Permission has been granted the Auburn Light, 


Heat and Power Company by the fire commissioners to remodel its 


bower-house. Included in the contemplated improvements is the 


installation of a new 400-horse-power boiler. 


DURANGO, COL.—It is announced that the company projecting 
the electric power enterprise at Rockwood has let contracts for 
buildings, dam and flume aggregating $65,000. This enterprise in- 
cludes furnishing electric power for all San Juan country. 


TRENTON, N. J.—The National Gas, Electric Light and Power 
Company has filed a certificate increasing its capital stock from 
$10,000 to $4,000,000, of which $2,000,000 is common and $2,000,000 
Preferred, with six per cent dividend on the preferred stock. 


NEW HOLLAND, IOWA—A franchise has been granted to M. M. 
Nolt, of Greenbank Mills, for the installation of an electric lighting 
System. Fifty thirty-two-candle-power incandescent lamps will be 
installed, to cost $950. The system will be in operation by October. 


HILLSBORO, ILL.—The board of supervisors has granted the 
Privilege to the Hillsboro Electric Light and Power Company to 
erect and maintain electric light wires over the highways of the 
county, 80 as to connect Hillsboro with Butler, Coffeen, Irving and 


Raymond. 
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PLATTSBORGH, N. Y.—Sealed proposals for lighting the streets 
of the city of Plattsburgh for a term of tive years from November 
6 next, will be received by the board of publie works of the city at 
the office of the board in Plattsburgh on Friday, July 15, 1904, at 


10 o'clock a. M. 


ADDISON, N. Y.—The board of trustees has renewed the old 
contract for street lighting with F. H. Wheaton. The contract is for 
two years, with the privilege of renewal for an additional three 
years. Thirty-three arc lights of 2,000 candle-power are to be fur- 


nished, at $60 per light. 


BALTIMORE, MD.—The Mount Washington Electric Light and 
Power Company, at a meeting of the directors held recently at 
Mount Washington, elected the following officers: Thomas W. 
Offutt, president and general manager; Frederick C. Dreyer, vice- 
president, and Harry K. McIntyre, secretary and treasurer, 


BÐLKO. BRITISH COLUMBIA—The Elk River Power and`Light 
Company has started work at Elk River Falls, and will proceed to 
install a large power plant immediately. It is also the intention of 
the company to install an electric train service from Elko to Michel, 
and furnish power to all industries in the Crow’s Nest Pass. 


PITTSTON, PA.—There is some talk of capitalısts of this town 
forming an electric light company to furnish light, power and heat 
to the residents of Pittston and suburbs. The gentlemen interested 


intend to erect a large plant in the city and furnish lignt and heat 


at reduced rates. The council will be asked for a franchise in the 


near future. 


CANASTOTA, N. Y.—Dewitt C. Hadcock, who for some time 
past has been promoting a scheme to utilize the Limekiln Falls, 
near Stockbridge, for the production of power, has submitted a 
proposition to the village of Norwich to furnish 1,500 horse-power 
per day to that village, for the purpose of lighting. heating and 
power. He states that he can furnish this amount of power every 


day in the year at a great saving in cost. 


BAKER CITY, ORE.—Baker City will soon be supplied with 
electric light and power from the Rock Creek power plant, some 
twenty miles northwest of the city. This plant will supply about 
1.000 horse-power, which will be distributed to operate mine machin- 
ery, supply power for various purposes in this city, light the streets 
and operate irrigation pumps. <A large number of mines in the 
vicinity of Bourne will also utilize the current. 


LANSING, MICH.—The Grand Ledge Electric Power Conipany, 
organized with $50,000 capital, to build and acquire water power 
and supply electric power at and near Grand Ledge, has been in- 
corporated by E. C. Jarvis of this city, who holds 200 of the 250 
shares of the company. The other stockholders are Joseph H. 
Bootes and Glen D. Smith, of Jackson. The company proposes to 
utilize the water in Grand river for generating electric power and 
will either acquire the water privileges at Grana Ledge or build 


adam near that city. 


KNOXVILLE, TENN.—The light commission appointed March 4, 
1904, to report to the mayor and board of aldermen as to the cost 
of installing a municipal electric plant, estimate the cost of construc- 
tion at $137,900. The estimated annual cost of operation of 350 
arc lamps and 2,000 sixteen-candle-power incandescents is placed 
at $24,752.75, on an eleven-hour basis. Estimating on a twenty-four- 
hour basis, the cost would be $32,233. The estimated income from 
the sale of power and light to private consumers is placed at 


$13,400, leaving an annual net profit of $20,167. 


REDDING, CAL.—The Tehama Power and Transportation Com- 
pany is at work surveying for a power ditch which is to take water 
from Mill creek near Morgan Springs, and conduct it to a point just 
east of Red Bluff, where a power station will be erected. The first 
drop is thirty-four miles east of Red Bluff. The water there will 
have a 1,200-foot fall and sufficient power can be generated for any 


It is the intention to build a power-house at this place. 


purpose. 
The 


When the ditch is completed there will be two more drops. 
second drop will be twenty miles east of Tehama and will have a 
The third drop will be ten or twelve miles east of 


1,000-foot fall. 
The current generated will 


Tehama and will have an 800-foot fall. 
be transmitted to Red Bluff and neighboring points. 


| 
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NEW INCORPORATIONS. 
INDIANAPOLIS, IND.—Scircleville Telephone Company. $6,000. 
GUTHRIE, OKLA.—The Perryman Telephone Company. $12,000. 
LANSING, MICH.—Flint & Saginaw Traction Company. $35,000. 


TUCSON, ARIZ.—The Independent Telephone Company. $100,- 
000. 


COLUMBUS, OHIO—The Summerfield Telephone Company. $5,- 
000. - 


HARRISBURG, PA.—Greenville Street Railway Company. $18,- 
000. 


DES MOINES, IOWA—Sully Mutual Telephone Company. $7,- 
500. 


SEDALIA, MO.—United Water, Gas and Electric Company. $1,- 
000,000. 


CINCINNATI, OHIO—Brandenburg & Big Bend Telephone Com- 
pany. $1,000. 


CARROLLTON, ILL.—Carrollton Heat, Light and Power Com- 
pany> $50,000. 


FRANKFORT, KY.—Eminence & New Castle Electric Railroad 
Company. $150,000. 


VICTORIA, BRITISH COLUMBIA—The Elsie Lake Power Com- 
pany, Limited. $10,000. 


APPLETON, WIS.—Outagamie Traction Company. 


Increased 
from $30,000 to $300,000. 


KNIERIM, IOWA—Farmers’ Mutual Telephone Company. $5,- 
110. Incorporators: G. W. Lowry and others. 


CHESTER, N. Y.—Chester Telephone Company. 
corporators: F. L. Conklin, J. Durand and others. 


$2,000. In- 


DES MOINES, IOWA—Defiance Telephone and Electric Light 
Company. $15,000. Incorporators: F. McGuire and others. 


BEN WHEELER, TEX.—Central Telephone Company. $5,000. 
Incorporators: W. J. Steward, A. J. Adboni and J. A. Reynolds. 


SPRINGFIELD, ILL.—Pecatonica River Power Company. $5,- 
000. Incorporators: H. B. Wille, J. H. Vincent, C. B. Courtney. 


OXFORD, N. Y.—The Oxford Valley Telephone Company. $1,000. 


` 


Incorporators: Ward B. Gofford, George B. Fletcher, John J. Lillies. 


HARRISBURG, PA.—The Honesdale Telephone Company; $40,- 
000. The Hanover Electric Power and Heating Company; $50,000. 


MADISON, WIS.—Cranmori Telephone Company. $2,000. In- 
corporators: G. M. Hill, M. O. Potter, J. B. Arpin and A. E. Bennett. 


TEMPLE HILL, ILL.—Egyptian Mutual Telephone Company. 
$2,500. Incorporators: W. C. Holmes, H. M. Stokes and John Mann. 


SALEM, ORE.—Consolidated Electric Light Company. $10,000. 
Incorporators: H. M. Basford, C. P. Johnson and Clarence Johnson. 


AUGUSTA, ME.—Zenith Telephone Company. $1,000,000. Presi- 
dent, M. H. Simmons, Augusta; treasurer, E. F. Whittum, Augusta. 


GUTHRIE, O. T.—The Deer Creek Telephone Company. $50,000. 
Incorporators: W. B. Cooper, J. W. Grigsby, Peterson, and I. M. 
Nelson. 


GUTHRIE, OKLA.—The Chickasha Electric and Gas Company. 
$450,000. Incorporators: J. M. Dodson, H. H. Watkins and J. B. 
Thieme, of Enid. 


SHERMAN, TEX.—Sherman Gas and Electric Company. $200,- 
000. Incorporators: J. F. Strickland, Dallas; Osce Goodwin and 
M. B. Templeton. , 


MADISON, WIS.—Neillsville Light and Power Company. $30. 
000. Incorporators: Victor F. Huntzicker, Mary J. Root and 
Spencer M. Marsh. 


DES MOINES, IOWA—Mercy Mutual Telephone Company. $20,- 
000. Incorporators: John Olson, C. H. Williamson, Simon Peterson, 
J. S. Miller. and others. 


NEW YORK, N. Y¥.—Twombly Power Company. $45,000. Di- 
rectors: D. S. Dodge, Simsbury, Ct, and C. C. Dodge and W. I. 
Twombly, New York city. 
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PORTLAND, ORE.—Citizens’' Light and Traction Company. $200,- 


000. Incorporators: A. Welch, I. Lowengart, Fred Langerman, 
Louis Sommer and M. Hoff. 


URBANA, IND.—The Urbana Independent Telephone Company. 
$10,000. Directors: Emanuel Staver, Adam Cook, George Pretorious, 
E. F. Baker and J. C. Schmalzried. 


POTSDAM, N. Y.—Northern Union Telephone and Telegraph 
Company. $50.000. Incorporators: William M. Booth, A. B. Thom- 
son and R. W. Seinner, Syracuse, N. Y. 


ALBANY, N. Y.—The Farmers’ Cooperative Telephone Com- 
pany. $500. Directors: Robert Brundridge, Benjamin Brund- 
ridge, Sylvester Brundridge, of Wolcott. 


SANTA FE, N. M.—The Tucumcari Water, Ice and Power Com- 
pany. $25,000. Incorporators: Llewellyn T. Taylor, Aloysius S. 
O'Donaghue and Alexander D. Goldenberg. 


DES MOINES, IOWA—F'loyd Valley Rural Telephone Company. 
$1,000. Incorporators: N. S. Miler, P. H. Miller, William Clarksen, 
George Dummett, J. H. Greet, J. J. Getting. 


LANSING, MICH.—The West Michigan Interurban Railway Com- 
pany. $100,000. Inccrporators: W. H. Anderson, Grand Rapids; 
J. K. Flood, Hart, and F. A. Nims, Muskegon. 


CLEVELAND, OHIO—The Rocky River Water, Light and Power 
Company. incorporators: Christian Burkhardt, Charles P. Corlett, 
E. H. Richards, E. Meunier and Robert Fisher. 


NASHVILLE, TENN.—The Tennessee Railway Company. $200,- 
000. Incorporators: Ralph S. Barnes, Herman P. Robinson, H. Clay 
James, James D. Roberts and Samuel P. Sparks. 


CHICAGO, ILL.—United States Telegraph and Telephone Com- 
pany. $2,500. Incorporators: Henry E. Weaver, G. Watson French, 
Henry L. Turner, Harry D. Critchfield and Harry Rubens. 


DENVER, COL.—Allen Power and Development Company. $1, 
000,000. Directors: Frank B. Bonnell, J. J. Lank, Fred Broder- 


gaard, William Newman, John H. Grossman, John Bishop and John 
Power. 


TROY, N. Y.—The Ausable Valley Light, Heat and Power Com- 
pany. $30,000. Directors: Wallace Murray, Perley A. Gould, A. 


K. Botsford and Cyri ©. Carpenter, of Saranac Lake, and Ernest 
Parker, of Keene. 


ST. LOUIS, MO.—Suburban Telephone Company. $100,000. In- 
corporators: J. Percival Phelan, of Wellston; James D. Houseman, 


of Ferguson; C. R. Black, of Clayton; W. Lee Travers, of St. Louis, 
and H. W. Karrenbrock, of Clayton. 


ALBANY, N. Y.—-The South Bethlehem Telephone Company. 
$2,000. Directors: E. C. Palmer, Charles D. Niver, J. R. Davidson, 
of South Bethlehem; Newton B. Vanderzee, John W. Mosher, John 
B. Mosher and John F. Vrooman, of Selkirk. 


HARRISBURG, PA.—Pittsburg & Westmoreland Railway Com- 
pany; to construct a five-mile line from North Huntingdon town- 
ship, Westmoreland County, to Herminie; $30.000; Edward Barrett 
Irwin, president. Carnegie, McDonald & Cannonsburg Street Rail- 
way Company; to build a line from Noblestown road, in Carnegie, 
to McDonald and Cannonsburg, eighteen miles; $110.000; president, 
W. J. Brennen, Pittsburg. Westmoreland County Passenger Street 
Railway Company; to build a ten-mile line from Latrobe to Lloyds: 
ville, to Beatty, to Culberson, to Greensburg; $60,000; president, 
Joseph Keeling, Pittsburg. Adamstown & Mohnsville Electric Rail- 
way Company; to build a line from Adamstown to Mohnsville, eight 
miles; $75,000; president, Remont Moylan. West Chester, Uwchlan 
& Pottstown Street Railway Company; to build twenty-four miles of 
road from West Chester to Pottstown; $144.000; president, C. Wes 
ley Talbot, West Chester. Darby & Yeadon Street Railway Com: 
pany; to build two and one-half miles of road in Delaware County, 
from Darby to Yeadon; $15.000; president, William 1. Maize, Phila- 
delphia. Breakneck Valley Railroad Company; to build a line five 
miles long in Fayette County; $50,000; president, A. J. Staub, Con- 
nellsville. Black Lick & Yellow Creek Railroad Company; to build 
a ten-mile line from Rexis, Indiana County, to Burns Summit, 
$100,000; president, A. W. Lee, Clearfield. Franklin & Parker's 
Landing Railroad Company: to build a thirty-five-mile line from 


Franklin to a point in Hovey township, Armstrong County; $350, 
000; president, Samuel Rea, Philadelphia. 
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PERSONAL MENTION. 
MR. HIRAM FOLEY, who for some time past was electrician of 
the Mexican Central Railroud shops at Aguascalientes, Mexico, las 
resigned, to return to the United States. 


MR. RUDOLPH MIEHLING, the New York manager for the 
Walker Electrie Company, of Philadelphia. Pa., has resigned his 
position to accept an appointment as sales engineer with the Frank 


Adams Electric Company, St. Louis, Mo. 


MR. GEORGE F. GREENWOOD, chief engineer and general 


manager of the Havana Electric Railway Company, of Havana, Cuba, 
He is making his headquarters 


Is on a Visit to the United States. 
. 52 Broadway, New 


at the office of the company, Exchange Court 


. 
a 


York city. 

MR. M. BELDEN, general manager of the Manila Electric Light 
and Railway Company, has left the Philippines on a trip to the 
United States. He is expected to arrive here about the middle of 
July, and will make his headquarters at the offices of the contractors 
for the Manila system, J. G. White & Company, 29 Broadway, New 


York city. 

MR. GEORGE CAMPBELL, president of the Germania Lamp 
Company, Harrison, N. J., has been making an extended trip in 
Europe and the British Isles. Mr. Campbell reports a very prosper- 
ous outlook for the sale of American-made incandescent lamps 
throughout the foreign trade. He will return to the United States 


in about a week. 

MR. RALPH H. BEACH, who has been connected for some time 
with the railway department of the General Electric Company, has 
joined the staff of the Tula Iron Works Company, of Tula, Mexico. 
It is said that he will have a controlling interest in this company. 
Mr. Beach will make his future residence in Mexico. Prior to his 
departure for Tula he was presented with a punch bowl by his asso- 


ciates in the General Electric Company. 


MR. H. M. LITTELL, superintendent and general manager of 
the Rapid Transit Company, Chattanooga, Tenn., although a dis- 
ciplinarian of the strictest type, never hesitates to accord to his 
employes the full credit for duty well done. Following the close of 
the recent spring festival at Chattanooga Mr. Littell issued an open 
letter to the employés of the company, thanking them for the man- 
ner in which they had all been working together and approving in 


every way the methods of their organization. 


MR. J. HARTLEY WICKSTEED, president of the Institution of 
Mechanical Engineers, of Great Britain, during the visit of that 
association to the works of the Allis-Chalmers Company, at West 


Ailis, stated that it was one of the pleasantest experiences that had 
tome to the members during their American trip. He paid a high 
tribute to the manner in which all arrangements had been perfected 


in a short time, and congratulated the president, Mr. B. H. Warren, 
on the apparent excellence of the engineering works. 


MR. A. M. MATTICE; chief engineer of the Allis-Chalmers Com- 
pany, has returned from Europe, where he was recently on a tour of 
inspection, and has now settled down to the duties of his position 
in Milwaukee, Wis. While in Europe Mr. Mattice visited the 
hydraulic machinery works of Escher, Wyss & Company, of Zurich, 
Switzerland, and arranged important details concerning the manu- 
facture in the United States of its line of product. He also in- 
apected the Nurnberg Gas Engine Works at Nurnberg, Germany, and, 
at the well-known engineering establishment of Williams & Robinson, 
at Rugby, England, he paid particular attention to the products and 
methods of manufacture of the Steam Turbine Advisory Syndicate, 
of which organization the Allis-Chalmers Company is the American 
Member. Mr. Mattice had several important consultations in Lon- 
don with Mr. Yarrow, the well known torpedo-boat builder, on the 
subject of turbines for marine purposes, and while on the Continent 
he made, in the AllisChalmers interest. a series of tests of the 
Zoelly steam turbine, of which so much has recently been heard. 


ELECTRICAL SECURITIES. 

The developments of the stock market during the past week 
were such as to continue the hope that the upward tendency would 
be maintained. It must be remembered that the present time is 
more or less critical, and the announcing of the platform of the 
Democratic convention, which meets at St. Louis this week, will 


- year. 
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have a significant effect upon speculative tendencies. The crop out- 
look continues to be the feature of interest, and with continued 
favorable reports from all quarters of the country there is little 
Cause for any apprehension of dulness or inactivity. 

On Thursday of last week there was a strong upward movement 
in Metropolitan Street Railway stock and Metropolitan Securities. 
On comparatively large transactions, Metropolitan Securities stock 
rose 4%, points, and Metropolitan Street Railway 3*\&. In sympathy 
with this the entire group of traction securities was strengthened. 
The budget of railway earnings continues to be favorable, and 
there are indications all over the country that business is picking 
up in general. . 

The price of Consolidated Gas declined shortly before the close 
of the market on Friday. owing to the disappointment caused by 
the announcement of only the usual 2 per cent dividend for the 
September quarter. 

The statistics for the past six months indicate that there is good 
reason for anticipating better conditions for the latter half of the 
Liabilities and insolvencies have decreased, and railway earn- 
ings that in the earlier months showed losses of five per cent or 
more in comparison with last year, exhibit an increase of over 2 


per cent for June. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 2. 


New York: Closing. 
Brooklyn Rapid Transit...............000- 4914 
Consolidated Gas......... 000 wee ine aS aia 193 
General BleCtricC.) 6406 6054 2445 ee teehee oes 157 
Kings County Electric.......... 20. ce eee eee 189 
Manhattan Blevated 600 0vase tenes on bs eas 14914 
Metropolitan Street Railway..... i teh etlnd we 114°& 
New York & New Jersey Telephone......... 145 

175 


Westinghouse Manufacturing Company..... 


The General Electric Company has applied to the New York 
stock exchange for permission to list $4,317,300 additional capital 
stock. 

Consolidated Gas directors have declared the regular quarterly 


dividend of 2 per cent, payable September 15. Books close August 


26 and reopen September 16. The board will not meet during July 


and August. 
The regular quarterly dividend of 114 per cent on the stock of 


the New York & New Jersey Telephone Company is payable July 15. 

The Kings County Lighting Company, of Brooklyn, has filed 
with the secretary of state at Albany a certificate merging with it 
the Kings County Gas and Illuminating Company, all of whose 


capital stock it owned. 


Chitra go: Closing. 
Chicago Telephone. ..........0. 0... cece ee wees 122 
Chicago Edison Light................... one 142 
Metropolitan Elevated preferred............ 51°% 
National Carbon conimon............0.20008 28 
National Carbon preferred. .............000. 100 
Union Traction common............0.cceee 5 
Union Traction preferred..........0.00. 0000. 29 


Metropolitan Elevated’s June average of passengers carried was 


110.923, a decrease of 690, 


Boston: Closing. 
American Telephone and Telegraph...... ais 1291; 
Edison Electric) Tuminating.............. 245 
Massachusetts Electrie................0.005.- 72 
New England Telephone.................... 122 


Western Telephone and Telegraph preferred. 81 
It is reported that the earnings of the Massachusetts Electric 
Companies are showing handsome gains over last year. 


Philadelphia. Chania: 
Electric Company of America.............. NELA 
Electrie Storage Battery common.......... 55% 
Electric Storage Battery preferred......... nat, 
Philadelphia Electric........ 00.00 00..0.0... DTG 
Enion. TraclOM ee risene bs Solace ee 51° 
United Gas Improvement.................0.. 82A 


A director of the Electrice Company of America is reported as 


saying that the company’s earnings will show an increase for the 


first half of 1904, notwithstanding the fact that considerable 
amounts are being spent on extensions and improvements. 
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INDUSTRIAL ITEMS. 


THE POPE MANUFACTURING COMPANY, eastern department, 
Hartford, Ct., has issued its catalogue treating in a complete and 
comprehensive manner, the ‘“Pope-Tribune” automobile runabout. 
Catalogue will be sent on request. 


THE EMERSON BLECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., illustrates and describes in its bulletin No. 3055, 
which it is distributing, forge and volume blowers, direct-connected 
to “Emerson” direct-connected motors. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has issued two interesting booklets entitled, “Dixon’s Graph- 
ite Cup Greases” and “Dixon’s Ticonderoga Graphite Grease.” 
Both of these booklets will be sent on request. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING AND 
EQUIPMENT COMPANY, New York city, N. Y., describes in its 
booklet which it is distributing the “Consolidated” axle light system 
for electric lights and fans for all kinds of railway passenger cars. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa, is distribut- 
ing a circular letter concerning its manufacture, together with a 
circular illustrating and describing the key and keyless sockets 
which it manufactures. Circular and circular letter will be sent on 
request. 


THE BULLOCK BLECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin No. 1028 describes the Bullock multiple 
voltage system of control for variable-speed electric motors. There 
- are diagrams showing the connections, and a number of illustra- 
tions of typical applications of this system of control. 


G. M. GEST, the well-known subway contractor of New York 
and Ciocinnati, has became awarded a large contract for the con- 
struction of a conduit system through the lower part of Brooklyn, 
leading from the new power-house of the Brooklyn Heights Rail- 
road Company to its new substation. The company states that 
many other large contracts have recently been awarded it. 


THE THTER-HBANY DEVELOPING COMPANY, York, Pa., has 
opened business for the manufacture of wire covered with its new 
fireproof insulation. This company is having considerable success 
in the manufacture of this fireproof insulation, and its product has 
met with approval. It will be necessary to largely increase the size 
of the present plant to handle the new business which has been 
secured. 


THE WBSTERN DISPLAY COMPANY, St. Paul, Minn., has is- 
sued a catalogue, illustrating and describing the many varieties 
of “Reflectric”’ signs which it manufactures. This sign is so 
arranged that at night a reflected light from invisible incandes- 
cent lamps is thrown on it, hence making it available for adver- 
tising in every branch of industry—day or night. Catalogue will 
be sent on request. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Il., 
announces that the George H. Smith Steel Casting Company, Mil- 
waukee, Wis., has placed an order with it, to equip its entire plant 
with “Allen-Bradley” electric crane controllers. Thirteen controllers 
will be installed. The company states that the order was placed 
after comparative tests with other controllers and the ‘Allen- 
Bradley.” Full particulars will be sent upon application to the 
company. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, N. Y., announces that it is placing on the market 
a new lining (‘‘Arctic” brand of “Keystone” hair insulator), es- 
pecially for refrigerator car insulation. Its distinctive character- 
istic is, the company states, that while it contains the insulating 
properties of hair felt, it combines the papers used in connection 
therewith, so that instead of involving three operations the “Arctic” 
can be applied in one. The company will be glad to furnish 
samples, and figure on specifications. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has issued a 


new bulletin, No. 11. This supersedes bulletin No. 4, and describes 
generator call telephones. The book is handsomely printed in 
two colors, and in addition to the descriptive matter and code 
numbers for ordering there are some fine illustrations of the ap- 
paratus in various stages of assembly. Diagrams are also given, 
showing the methods of making connections and the operation of 
special systems. 


THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has produced 
a very handsome catalogue descriptive of the various types of 
engines which it constructs. The Buckeye works were established 
in 1847, and this bulletin introduces the reader to a number of 
types of engine, showing the evolution from 1850 to 1900. A 
number of fine half-tones show the various styles of Buckeye en- 
gines for special classes of service. The descriptive matter is 
particularly complete, and forms a good contemporary study of 
reciprocating engine design. 


THE EUREKA ELECTRIC COMPANY, Chicago, IIL, is an- 
nouncing that it has established elegant new quarters at 617-619 
Monadnock Block, Chicago, where it will be pleased to see its 
customers and friends at all times. The company has recently 
made several improvements in many articles of its manufacture 
and at its Chicago office it is displaying a high-grade line of tele 
phone apparatus, including its new automatic exchange equip- 
ment, etc. It is distributing its bulletin No. 31 which treats on 
this new automatic exchange and it will be glad to send this bulletin 
on request to any one interested. 


THH CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meridan, Ct., reports a large sale of its weatherproof iron 
box telephones, which it has especially designed for mine, street rail- 
way and police service. It has also placed on the market several 
new styles of toll line switchboards which are specially designed 
for heavily loaded lines. The company further reports a large sale 
of its automatic intercommunicating telephones which are now ar- 
ranged for branch office exchanges with connection to city service 
and are adapted either for connection to local or common battery 
systems. The company has also placed on the market a new type of 
its five-bar telephone, which is equipped with non-interfering ring- 
ing device. Illustrative and descriptive matter of the above ap- 
paratus will be sent on request. 


THE ALLISCHALMERS COMPANY, Chicago, Ill., announces 
that it cordially invites all of its friends to use as headquarters, 
the facilities which it has provided at its power exhibit at the 
St. Louis Fair, in the Machinery Building. The 5,000-horse-power 
AllisChalmers engine and the Bullock electric generator which 
form this exhibit, furnish electric energy for the decorative lighting 
for the buildings and grounds of the exposition. The installation 
stands in the centre of the building, with commodious spaces all 
about it, affording views of one of the largest generating units ever 
placed on exhibition. These spaces have been fitted up by the 
company, to afford every accommodation for visitors. There are 
writing tables and stationery provided, and attendants will be there 
to receive and forward mail and telegrams, and to check the parcels 
and wraps of visitors, and to provide ice-water, all of course, free 
of charge. 


` 

THE NERNST LAMP COMPANY, Chicago, Ill., states that the 
“Nernst” lamp is rapidly gaining favor in Chicago, and that it is 
evidenced by the fact that many of the company’s customers are 
placing orders to increase previous installations of “Nernst” lamps. 
Among the recent orders for additional lamps, may be mentioned: 
Armour & Company, also Nelson & Morris at the Union Stock Yards, 
Chicago, The former company added six six-glower and nine three- 
glower lamps, while the latter has added twelve three-glower lamps 
to its already large installation. The company further states that 
Swift & Company, in the same locality, has 125 six-glower and 750 
three-glower “Nernst” lamps in satisfactory operation. The com- 
pany’s Chicago office, formerly located at 638 National Life Building, 
in charge of M. A. E. Fleming as district manager, has been removed 
to 99 East Lake street. The new quarters are larger and better 


equipped in every way to take care of the company’s increasing 
business. 
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CURRENT ELECTRICAL NEWS 


At a recent meeting of the London Physical Society, Dr 
J. A. Fleming made use of an ingenious model to facilitate the 
interpretation of certain fundamental equations considered in 


the study of the propagation of alternating current along a 
If instructors in mathematics, whenever and 


telephone cable. 
wherever possible, would go to more trouble to interpret by 
means of graphics. or by a mechanical model, if necessary, the 
equations which they deduce, many an otherwise good student 
could come up to his calculus with the ability to think in litera] 
factors, and not depend entirely upon his faculty for remem- 
bering and applying formule. From the first lesson, the mathe 
matics of engineering should be made a living subject, and the 


student impressed with the importance of solid ground work for 
success in his profession. He should be made aware that each 
division of the subject has an intimate and inevitable relation 


with the others, and that each should be taken up consecutively 


and cumulatively, and that no one part, however unattractive, 


should be neglected. 
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THE ELECTRIC CAR CONTROLLER. 
The popular idea of the controller of the electric car seems 
to be that it is an iron box containing a good deal of delicate 


mechanism which, in some incomprehensible manner, performs 


certain complicated functions. Many, no doubt, think that the 


controller cover conceals electromagnets, gear wheels, rods, wires 
and other devices, all in imminent danger of flying to pieces 
when anything goes wrong. This is not true, for although the 
action of the controller may seem complicated to one who has 


not made a study of such devices, the mechanism of the con- 


When anything happens to the 


troller is exceedingly simple. 
It is true 


controller, it is the controller itself which suffers. 
that sometimes the motorman’s clothing may be damaged under 
such circumstances by hot metal, but the passengers themselves, 
if they are where they belong, are in no danger. Every one ap- 
preciates the startling character of a brilliant electric arc sud- 
denly appearing when and where least expected, but the electric 
arc is not dangerous to those who remain at a respectful distance. 


The Controller an Electric Faucet. 
The electric controller used on a street car may be compared 


with a water faucet, though, of course, the analogy must not be 


pushed too hard. Its function is to regulate the supply of cur- 
rent both in amount and in the way it flows through the car 


motors. It allows the current to flow first through a single path, 
and, by steps, reduces the opposition to this flow, thus allowing 
the current to increase. It then supplies two paths, as though 
two faucets were opened, and again by steps allows the current 


to increase through each of these paths. 


Methods of Connecting Motors. 
For convenience in manipulation, all electrical connections 


Ex- 


except such as are permanent, are made by the controller. 
ception is made in the cases of the fuse and circuit-breaker, 
which are safety devices, and, for this reason, are separated from 


the controller and are isolated. The function of these two is 
to open the conducting circuit when the current flowing through 
the car is too great. Other than this they have no effect on the 
An clectrie motor consists of two parts, each of which 


The rotating part is called 
From each end of 


motors. 
contains a winding of copper wire. 
the armature, and the fixed part, the field. 
these two windings wires are carried to each of the car’s con- 
Since there are two motors, there will thus be eight 


trollers. 
wires carried in a cable under the car floor and up through the 


platform floor to the controller. An additional connection may 


be made to the field winding, for the purpose of giving a greater 
range of speed, but this is not essential to the working of the 


car. Besides the car motors, there is under the car the so-called 
rheostat, a device for preventing the flow of excessive currente 


This device is usually divided into two or three sections. When 
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all of it is connected in the circuit, the greatest resistance is 
offered to the flow of current. As it is cut out by the controller, 
the resistance it offers decreases until it is finally all removed. 
Assuming two sections of the rheostat, there will then be three 
wires carried. from this piece of apparatus to each controller. 
There are two other wires, one by which connection is made to 
the trolley, and the other making connection through the car 
truck to the rails. In all, this makes thirteen wires led into each 
controller. 

Function of the Controller. 

The function of the controller is merely to establish suitable 
electrical connections between these thirteen wires. When the 
controller handle is first turned, everything is connected, as we 
say, in series—that is, the current coming to the car from the 
trolley wire passes through the rheostat to the field winding of 
one motor, then through its armature, next to the field winding 
of the second motor, finally passing through its armature to the 
track. The next two or three moves of the controller handle 
merely cut out the rheostat in steps, just as though a faucet 
handle were given two or three turns, opening it wider to 
allow more water to flow. The next movement of the con- 
troller handle causes the current entering the car to pass first 
through the rheostat. It then has two paths by which it may 
reach the track—one through each motor. Further movements 
of the controller handle cut out the rheostat as before, leaving 
the two motors connected directly between the trolley and the 
rail by means of the wires running through the controller. 
Construction of the Controller. 

The movable part of the controller is an iron spindle, upon 
which is arranged a series of metallic discs insulated from the 
spindle. These discs are connected together in pairs, and they 
are partially cut away at the periphery, so that they represent 
a series of cams. On the back of the controller are a number of 
brass blocks supported on springs, which press each of them in 
contact with its corresponding disc whenever the projecting por- 
tion of the latter comes opposite to the contact block. To each 
of these blocks one of the car wires is connected. In this way the 
electrical connections just explained are made successively as the 
When the handle is at the 


off position, none of the contact blocks is touching the discs, 


handle of the controller is turned. 


There is, in addition, the reversing lever, which is placed in the 
controller box, but this is only onerated when the regulating 
handle is thrown off, and it merely makes the necessary change 
in the method of connecting the motors so that the car may 
he run in either direction. 

When a Controller “ Blows Ont.” 

What happens when a controller breaks down, or, as the 
motorman would say, “blows out,” is either that too large a 
current has been allowed to pass through some of the wires in 
the controller—a rare accident which should be prevented by the 
fuse: or, in throwing the controller to the off position, which 
should break the current, the latter has instead jumped from 
one contact block to another, or to the frame of the controller, 
This produces what is called a short-cireuit—that is to say, a 


path offering little resistance to the flow of current from the 
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trolley wire to the track. This arc may cause more or less 
damage to the wires and metal of the controller before it goes 
out, but the daniage is usually slight and is confined to a small 
spot. It is to be expected that the average passenger on an 
electric car is startled when something goes wrong, with a bright 
flash and a loud report, but he is learning rapidly that this 
does not signify danger, and that he is safest if he sits still. On 
the other hand, electrical apparatus ig being improved rapidly, 
so that such accidents are becoming rare. In some of the latest 
types of controlling systems the main motor current does not pass 
through the controllers—in fact, it at no time in its passage is 
above the car floor. oe ete 
RUBBER CULTURE. 

A short time ago we made note of a report from a United 
States consul in Mexico, relating to rubber culture in that coun- 
try, which took a discouraging view of the matter. This consul 
could see no success in prospect for the many rubber plantations 
which have been started there, and on which large sums of money 
have been expended. He thought, however, that there was some 
hope that new rubber fields might be discovered, and that in this 
way the increasing demand for this product would be met. 

Good Outlook in Brazil. 

The following week another report was noted, this time from 
the United States consul at Para, Brazil. This report took the 
opposite view, and gave some details of several rubber planta- 
tions in that country which are already yielding latex, and which 
promise to become important, not only as a source of rubber, 
but as demonstrating the success with which these trees may be 
planted and cultivated. 

A Criticism. 

As is well known, rubber is the most important insulator we 
have yet discovered for high-tension conductors and for inside 
wiring. The demand for this material is increasing enormously, 
and it is therefore important to know which of the two reports 
alluded to is to be trusted. The subject is considered in a sharp 
editorial appearing in the current issue of the India Rubber 
World, which criticises the report of our consul in Mexico, takes 
him to task for not ascertaining the correct facts, and which 
states that there are now plantations in Mexico well advanced, 
with every prospect that they will be successful as sources of 
rubber. 

Rubber-Growing in Ceylon. 

This issue of our contemporary also contains a letter from 
its editor, who is at this time making a trip for the purpose 
In this details 
are given of a visit to several plantations in Ceylon, where there 
are large trees already giving good yields. 


of inspecting the rubber-producing countries. 


There scems to be 
no difficulty in raising the trees from sceds, and the methods of 
tapping the tree and of curing the latex are receiving study. 
The letter takes a very encouraging view of the situation, as not 
only have the trees already planted flourished, but there are 
large sections of country which have not been planted, but which 
are suitable for rubber culture. It is exceedingly gratifying to 
learn through such a reliable authority that there is little danger 
of a rubber famine in the near future. 
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ELECTRIC CRANES. 

The advantages of using electrical means for carrying out 
mechanical operations have been demonstrated again in a recent 
paper before the American Society of Mechanical Engineers. 
At the Chicago meeting, Mr. V. L. Raven described the crane 
equipment on the Northeastern Railway dock, at Middlesbrough, 
England. When the dock was first constructed, it was equipped 
with steam cranes. Twelve years Jater an extension was made, 
aml hydraulic cranes supplied to the new work. When the 
present extension. was proposed, it was decided to abandon the 
steam cranes and to supply their places with electric cranes. 
There was an electric lighting station at the dock, and this was 
enlarged so as to make one large electric plant to supply the 
necessary power as well as light. Mr. Raven's paper describes 
the equipment of the station and dock. There are twenty-four 
clectric cranes, twenty-six electric capstans, and twelve hydraulic 
cranes. The capacity of the cranes varies from three tons to ten 
tons. As the new apparatus is in operation side by side with 
the old, an excellent opportunity is offered for a test of the 
comparative merits of the electric and hydraulic methods. Ad- 
vantage was taken of this, and careful tests made, the results 


of which are much in favor of the electric cranes. 


The Hydraulic Cranes. 
The hydraulic cranes are of modern design. They are oper- 


ated by three vertical cylinders for lifting. Water is admitted 


into one cylinder for light power, in two for moderate power, 
and in all three for full load. Slewing is done by gearing driven 
by small vertical four-cylinder capstan engines. The working 
pressure at the crane during the tests was 700 pounds. The tests 
consisted in lifting loads of rails a height of twenty fect, slewing 
through half a circle, and then lowering them to empty cars. 
Six cranes were tested, handling 600 tons as constant loads and 


000 tons as variable loads. 


Results of Tests. 
The electric cranes were put through the same operation. 


hese cranes are equipped with three motors—one for lifting, 
one for slewing and one for shifting the crane along the track. 
r 


The results of the test show that seven hours were required by 
the hydraulic cranes to do the work performed by the electric 
cranes in five hours and fifteen minutes, a loss of one hour and 
forty-five minutes. The cost of working at the power station for 
the hydraulic cranes was $3.35. For the electrics the cost 
was $3.03, a saving of about ten per cent. Allowing for interest, 


depreciation, repairs, wages, ete., the cost for handling this ma- 
The corre- 


terial by means of the hydraulic cranes was $79.29. 
This shows 


sponding figure for the electric cranes was $59.94. 
a saving in favor of the electric cranes of $19.35, or about 
twenty-five per cent. 

However, this doce not tell the whole story, for the electric 
cranes are easier to handle, and the operator does not need to 
put forth much effort, as is the case with the hydraulic cranes. 
Further, when it is necessary to shift the hydraulic cranes to 
suit working into the different ships’ holds, six men have to be 
called an hour earlier in the morning to set the four cranes 
required by each vessel. To make a corresponding shifting of 
the electric cranes, it is not necessary to call the men any earlier, 
for two men in summer and four men in winter can disconnect 
and connect up four cranes in fifteen minutes. Again, in winter, 
on cold nights four men have to be employed six hours each 
for the purpose of keeping up fires to prevent the water freezing 
in the cylinders of the hydraulic cranes. The electric cranes 
are also fitted with a number of safety devices, which prevent 
overloading and otherwise guard against negligence or unfore- 
seen contingencies, and an electric cable is more flexible and 
easier to lay down and shift about than pipes subjected to high 


pressures, 


Electricity as Means to an End. 
slectrical methods of carrying out mechanical operations are 
deservedly becoming more and more popular. This is not because 
there is any particular virtue in electricity itself, nor because the 
electric motor has a superior method of turning around. Elec- 
tricity merely furnishes a means to an end. For transmitting 
power from one point to another, it is the best means yet dis- 


covered, 
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SOME CRITICAL OBSERVATIONS IN A ly 
CENTRAL STATION. cities. 


BY HOWARD S. KNOWLTON. 


| The study of modern power plant prac- 
ti brings to light many differences 
in design and operation as one goes from 
place to place. It is always worth while 
lo spend time in new installations, be- 
“use practically every electric light or 
power station is an attempt to solve its 
own peculiar problems—questions which 
an seldom precisely similar to those of 
any other plant. The fundamental fea- 
(ins of the central station business may 
he the same in Cape Town as in Los 
Angeles, but the details of generating, 
distributing and selling current vary wide- 


is best to do. 


the 


between even adjoining towns and 


It is a mistake to claim that an old 
plant can not be as instructive in payment 
for an examination as a new one. 
least, it teaches us what not to do, which 
is quite as important as knowing what 
Central station work will 
have to be even more standardized than 
it is at present, before the old plants that 
have borne the brunt of from ten to twen- 
ty years’ ‘business, lose their power to 
guide both designer and operator toward 
: paths of greater economy. 

writer believes that it will be worth while 
to criticise some of the features of a 
large central station now serving a city 
of over 100,000 people, in the interest of 
that increased efficiency, which is to-day 


being so earnestly sought by industrial 
managers, 

The plant in question does a large 
lighting and power business, but handles 
no railway load. It has no serious com- 
petition to fight, and by the adoption of 
up-to-date methods in its commercial de- 
partment, has enormously inereased its 
output and revenue within the last two 
or three years. Conspicuous among these 
methods, are aggressive advertising in the 
daily papers of the city; lectures to the 
public in the company’s own demonstra- 
tion hall; the mailing of timely bulletins 
to customers and prospective buvers of 
eurrent at judicious intervals, treating of 
new apparatus, ete.; and the throwing 
open of a portion of ifs offices for the 
publie use and convenience as a waiting 
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room in the busy downtown section of the 
city. Even the troublesome meter prob- 
lem has been met in an open and above- 
board manner by the installation of an 
ampere-hour meter in the waiting room, 
which instrument is connected with a 
load of switches and lainps and its func- 
tion explained for the benefit of all cus- 
tomers who desire to learn how current is 
measured and recorded. 

Even a casual visitor to a power plant 
indicates that the demand for current 
stimulated by the aggressive tactics of the 


business department has far outrun the | 


design of the station. It is evident that 
little opportunity has been accorded the 
Management to consider redesigning the 
entire system. The keynote of the plant’s 
operation is the remarkable contrast be- 
tween the equipment and its arrangement. 
The lack of harmony between the mudern 
apparatus used and its inconvenient and 
inefficient layout is as striking as would 
be the equipment of a Noah’s ark with 
steam turbines in competition with an 
Atlantic liner for the mail-carrying con- 
tract. 

Approaching tthe plant, six stacks rise 
above the boiler room roof, five being steel 
and one brick. ‘Three of the steel stacks 
are nearly as high as the brick chimney, 
and the other two about half as ‘gh. 
The architectural incongruity might be 
passed over, ibut it is diflicult to see why 
this hodge-podge of construction is not 
superseded by a second brick or steel 
stack of sufficient capacity and economy 
to carry at least half the flue gases of the 
plant into the air. Certainly two stacks 
should be capable of handling the re- 
quirements of a 5,000-kilowatt station— 
this being the approximate rated capacity 
of the plant at present. The coal hand- 
ling arrangements are likewise objection- 
able. <A spur track parallels the outer 
boiler room wall, but the coal has to be 
shoveled by hand from the cars to the 
bins, and when it finally gets into the 
building it slides down upon the boiler 
room floor in chunks larger than a man’s 
head, obstructing the passageway before 
the furnace doors so that the firemen 
have to be nearly as agile as their brother 
upon an express locomotive in stoking 
the furnaces. Cleanliness was foreign to 
any part of the boiler room. 

The latest addition to the plant de- 
serves only favorable comment, save for 
its being housed in a flimsy wooden ad- 
dition to the main station, which is a 
bad fire risk. This unit consists of a di- 
rect-connected Bullock three-phase, 1,500- 
kilowatt, 2,400-volt, revolving field alter- 
nator, driven by a 2,500-horse-power, hori- 
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zontal Filer & Stowell engine, and it 
bears the distinction of being the only 
direct-connected unit in the station, al- 
though a duplicate set is about to be in- 
stalled. As the above unit has been oper- 
ating over a year, there would seem to be 
no good reason for the failure to build 
proper fireproof walls around at least 
fifty or sixty thousand dollars’ worth of 
machinery. 

Perhaps the most striking example of 
inetlicient practice in the plant is found 
in the engine and dynamo room. Four 
horizontal cross-compound Corliss type en- 
gines drive the following generators by 
belting either directly to the engine tly- 
wheels or to pulleys on a long counter- 
shaft running nearly the length of the 
room: one 2U0U0-kilowatt, 275-volt Bul- 
lock direct-current machine; one single- 
phase, 500 kilowatt, General Electric 
2,400-volt alternator; two 10U-kilowatt, 
General Electrice, 250-volt direct-current 
generators; two 2UU0-kilowatt, General 
Electric 200-volt dynamos; one 400-kilo- 
watt, General Electric, 200-volt machine ; 
one 70U-kilowatt, Bullock, 275-volt gen- 
erator, and two 30U-kilowatt, 2,2UU0-volt 
Bullock alternators. One engine car- 
ries three ‘belts upon its single tlywheel— 
one above the other—and the whole en- 
glue room is so occupied with belts that 
it would be a hopeless task to operate a 
traveling crane in its precincts, if such a 
device were installed. The machinery is 
so closely placed that it is diflicult to see 
through the entire length of the engine 
room from many points within it, and 
in one case the passageway between the 
engine flywheel and the wall is cut down 
to scarcely eighteen inches. With. the 
wheel circumference making sixty miles 
an hour it is not a place to pass through 
carelessly. 

The evils of belt connection, particu- 
larly in large cities, are so well known, 
that a reference to this plant would per- 
haps not be warranted if it were not for 
the fact that all the generators but one 
appear to be of thoroughly modern de- 
sign, and compare favorably in appear- 
ance and technical features with the best 
machines now on the market. These gen- 
erators are all sct upon the engine room 
Hoor level and foundations, and in this 
room also are placed the various pumps, 
condensers and piping, which make up 
the steam end of the plant. 

All the switchboard apparatus is placed 
upon a floor about twenty feet above the 
engine room, and there is great difficulty 
In communicating easily with the switch- 
boards from the floor below. In fact, 
the switchboards are to all intents and 
purposes in a separate room from the 
engines and generators, with no evidence 
of ready connection between the mechan- 
ical and electrical operating shifts, ex- 
cept that afforded (bv a winding, iron stair- 
way, which leads from one room to the 
other. To cap the climax of complica- 
tion, seven fifty-kilowatt, 5,000-volt Brush 


Vol. 45—No. 3 


are machines are set upon the floor of the 
switchbuard room and driven by long 
belts frum the shaftting in the engine 
room, While an old No. 10 Brush are ma- 
chine is belt-driven from a pulley on a 
General Electric, tifty-horse-power, 5v0v- 
volt motor alongside a tifty-kilowatt 
Brush are dynamo belted to a seventy- 
tive-horse-power, 22U-volt, General Elec- 
tric shunt motor. In the switchboard 
room the cables run in part on the floor, 
Without visible means of insulating sup- 
port; there are five separate switchboards, 
one of which is temporarily built up of 
entirely wooden panels, carrying 2,400- 
volt switches bolted directly upon the 
wood without the slightest insulation for 
carrying over %,0UU kilowatts in electric- 
al energy. ‘The fire risk of this arrange- 
ment deserves the severest criticism, and 
the oil-soaked wooden floor, absence of 
fire protective apparatus, and discolora- 
tion of some of the switch blades from 
overheating, do not indicate the absence 
of danger in this part of the plant, to put 
it mildly. 

On the same floor with the switchboard 
room is a neatly equipped machine shop. 
The various lathes, grindstones, hammers, 
drills and the shaper are driven from line 
shafting run by a four-horse-power, 
Crocker-Whecler shunt motor, but the 
blacksmith shop forge is operated by an 
extra man instead of by a power-driven 
blower. The company apparently has per- 
ceived the waste entailed here, as it is 
installing a locomotive air compressor for 
supplying a draught to the forge; but there 
is no doubt that far greater etliciency 
would be obtained by belting a small 
blower directly to the line shaft of the 
shop, which runs within a few feet of the 
forge. The ventilation of the shop is 
faulty as far as the forge smoke is con- 
cerned, and there is every reason for im- 
stalling a longer flue with a better draught 
at the forge, which should eliminate the 
discomfort and delays caused by the 
smoke, 

The handicap that surrounds the oper- 
ating force is well illustrated in the fact 
that four employés in the plant were 
asked the cylinder sizes of the 2,500-horse- 
power engine, and none were able to give 
the information. The chief engineer him- 
self was apparently too busy to state 
whether or not he possessed this data, 
when asked if he could supply it. On the 
bulletin board was a statement from the 
oflicials of the company offering cash 
prizes for the increase of watts output 
above 140 per pound of coal by the ef- 
forts of emplovés. Although the notice 
was over six months’ old, one of the en- 
wineers admitted that he had never even 
read it. Under such conditions it 1s cer- 
tainly difficult to expect much increase 
in the economy of operation. 

The writer presents these criticisms 
from actual practice in one particular 
plant with no desire to overlook the many 
admirable features of the company’s work, 
but with the object of pointing out con 
ditions which must be remedied wher- 
ever they exist, if the broadest success 18 
to be secured and retained. 
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Winding a Direct-Current Generator 
Armature. 

Mr. Arthur Wagner, in the July issue 
of the Electric Club Journal, describes 
the connection and construction of the 
armature winding of a direct-current gen- 
erator of standard design. The arma- 
ture has coils formed from copper strap, 
and the winding is of the multi-phase 
circuit type, in both of these respects 
typical of the larger sizes of direct-cur- 
rent armatures. 

The armature has eighty slots, in which 
are placed eighty complete coils, two sides 
of two coils per slot, or what is commonly 
called two coils per slot. Each complete 
coil consists of three single coils of one 
turn each. The complete coil is made by 
forming the bare strap on a cast-iron 
former, the single straps are separately 
insulated from each other, after which 
the complete coil is insulated. The rear 
end is of the “involute” shape, and the 
front end is of the “diamond” shape. The 
shape of the end connections of the coil 
is determined solely from mechanical 
reasons, 

Each complete coil contains six con- 
ductors, by conductor meaning one side 
of a single coil. There are, therefore, 
480 conductors jn the winding. The com- 
plete coil has a “throw” of one and 
thirteen, i. e., one side of a coil is placed 
in the bottom of slot No. 1, and the other 
side of the same coil is placed in the top 
of slot No. 13. 

Fig. 1 shows the armature slot contain- 
ing six conductors. For convenience in 
explaining the diagram of the connections 
of the winding the conductors in, the slot 
will be numbered in the order shown. The 
three conductors of the bottom side of 
the first coil will be 1, 8 and 5. Fig. 2 
shows the connections of part of the wind- 
ing. Conductor No. 1, in the bottom of 
slot No. 1, is connected by the rear cross- 
connection of the coil to conductor No. 
74, in the top of slot No. 13. This con- 
ductor is connected by the front connec- 
tons and through a commutator bar to 
conductor No. 3, in the bottom of slot 
No. 1, adjacent to conductor No. 1. Con- 
ductor No, 3, in turn, is connected on the 
rear to conductor No. 76, which is adja- 
cent to conductor No. 74. This method 
of connection is continued until the en- 
lire armature winding is completed. This 
type of winding is simple and flexible in 
ite requirements. With two coils per slot 
any number of slots may be used, aie 
it ig usual to use a number which is 
multiple of the number of poles, so that 
there will be equal numbers of conductors 
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in the different circuits of the winding. 
In designing the winding the throw may 
be varied within the limits, it only being 
necessary that the throw shall not differ 
much from the number of slots divided 
by the number of poles, in order that the 
two sides of the same coil shall not lie 
under poles of the same polarity. With 
any particular armature, however, the 
throw can not be changed from the de- 
signed throw without affecting the per- 
formance of the machine. 

The distinguishing characteristic of this 
type of winding is that the armature cir- 
cuit between any two adjacent brushes is 
composed entirely of conductors under 
two poles. This is shown diagrammatic- 
ally in Fig. 2. 

The effects of this arrangement are; 

1, There are as many separate cir- 
cults in the armature as there are poles, 
these separate circuits being connected in 
parallel by cross-connecting rings on the 
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Fio. 1.—ARRANGEMENT OF CONDUCTORS IN 
SLOT, 


brush-holders. This characteristic gives 
the winding its name—multiple circuit. 
2. Each of the separate circuits gen- 
erates independently the total voltage of 
the generator by the action of the mag- 
netic flux from only two adjacent poles. 
In this respect, a multipolar generator, 
say, of six poles, is analogous to three 
separate two-pole generators connected in 
parallel and having the same number of 
conductors in series between brushes. 
Balancing rings are connected to the 
winding at the commutator end. The 
rings are made of rubber-covered cable, 
held in position by brass clamps bolted to 
the armature spider. Short pieces of cable 
connect the rings to the proper commuta- 
tor necks, these necks being specially 
formed to receive the cable connections. 
There are eight rings, each connected to 
three equidistant bars in the commutator. 
These connections are shown in Fig. 3, 
each circle representing a balancing ring, 
and the numbers, the number of the com- 
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mutator bar to which the ring is con- 
nected. 

The commutator is first tested com- 
pletely around its circumference for short- 
circuits between adjacent bare at a volt- 
age of 300, and for grounds at 2,100 volts, 
both alternating current. This latter test 
is made by winding a thin copper wire 
tightly around the commutator and then 
applying one terminal of the test leads to 
the armature core and the other terminal 
to the copper wire. Each armature coil 
is also tested for short-circuits at 250 
volts, alternating current, before being 
put on the armature core. 

When these preliminary tests have been 
made the core is ready for winding. A 
piece of clath is wrapped around the 
inner edge of the commutator to prevent 
sulder from dropping on the bars behind 
the commutator necks, causing short-cir- 
cuits between bars. 

Paratlined paper cells are placed in the 
slots to protect the insulation of the coils 
while winding. In placing the coils the 
winder stands with the commutator end 
on his left hand and holds the short side 
of the coil toward him. The short side of 
the coil is placed in the bottom of slot No. 
1, being driven in place by a fibre drift 
and rawhide mallet. The long side of the 
coil is placed in the top of slot No. 13. 
The leads of the coil are placed in the 
proper commutator necks and the ends of 
the coil trued up. The winding proceeds 
in such a direction that the top of the core 
is turned away from the winder. To put 
in the short sides of the last twelve coils, 
which are placed in the bottom of the 
slots, it is necessary to raise the long sides 
of the twelve coils first placed on the core, 
slipping the last coils in under those al- 
ready on the core. 

When all the coils are in position the 
projecting tops of the paraffined paper 
cella are folded over the slot and cut off, 
and fibre wedges are driven in over the 
coils. The wedges are in halves, the two 
halves being driven in from opposite ends 
of the armature. 

At this point the winding is tested for 
grounds by applying 1,800 volts, alter- 
nating, between the commutator and the 
core. 

Hard wood wedges are driven between 
the commutator necks. This makes the 
commutator necks rigid, so that the coil 
leads can be cut off flush with the outside 
edge of the commutator neck. Pieces of 
copper strips as thick as the strap from 
which the coils are made and of suitable 
width are driven in the commutator neck 
between the upper and lower rows of leads 
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to fill the space between the upper and 
lower sides of the coils. 

The coil leads are now about one-six- 
teenth of an inch below the tops of the 
commutator necks. With a flat chisel the 
top corners of the necks are pinched to- 
gether and thus hold the leads in posi- 
tion and prevent the solder from running 
out. With a pointed drift about one-half 
of the wedge is split and driven out and 
the remaining half is driven down below 
the tops of the commutator necks, this be- 


Fic. 2.—CoNNECIIONS OF A MULTIPLE-CIRCUIT 
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ing done to give more room to work in 
and to prevent the soldering flame from 
burning the wood. 

In soldering a small pointed blast flame 
is directed on the neck to be soldered, a 
strip of sheet iron being placed between 
the necks to prevent the ones just soldered 
from becoming too hot. After the larger 
spaces in the neck have been filled with 
solder, the heat from the soldering iron 


Fie. 5.—CoONNECTIONS OF THE BALANCING 
Rixos. 
is sufficient to keep the neck hot, while 
all the crevices in front and behind are 
filled, using a slender stick of solder. The 
cross-connections, which are in every tenth 
commutator neck and are below the coil 
leads, are soldered in as the process con- 
tinues. 
After soldering, all the half-wedges are 
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driven out and new whole ones are put in, 
in order that the commutator necks can 
be turned down in a lathe. Practically 
no copper is taken off in this operation, 
so that the necks still extend about one- 
sixteenth of an inch above the leads. The 
commutator face is also turned down and 
sandpapered. The wedges are driven out 
and the soldered joints filed smooth by 
hand and the necks carefully spaced. The 
temporary cloth band, back of the com- 
mutator necks, is now removed with a 
wire hook, and after an examination for 
small particles of metal, the commutator 
is tested between bars for short-circuits 
at 110 volts, alternating. 

The use of fibre wedges in the slots 
obviates the need of band wires on the 
armature core, but coils of this shape and 
size require a band on the rear end. This 
band is put on by rotating the armature 
in a lathe. Braid insulation is put on 
under the band wire and the band is kept 
in place by tin clips. The band is started 
nearest the core and works away from 
it; banding in the other direction would 
cause the outer end of the band to be- 
come loose. 

The armature is statically balanced on 
a table. Ground and polished rings are 
put on the armature shaft, making a very 
sensitive bearing. Any unbalance will 
cause the armature to turn until the 
heaviest part is the lowest. When the light 
side is located the unbalance is corrected 
by casting the proper weight of babbit 
in some recess in the armature spider. If 
there is no suitable place for casting, the 
babbit is held in place by screws. __ 

Balancing completes the construction of 
the armature. 


The Times Wireless Telegraph 
| System. 

The London Electrician abstracts a let- 
ter published in the Times (London), re- 
counting some of the troubles met in in- 
stalling the De Forest wireless telegraph 
system at Wei-hai-Wei and on the steamer 
Haimun. Some of the apparatus was 
slightly damaged in transportation, and 
upon arrival there were no facilities for 
repairing nor for getting any work done. 
The material for the pole was very poor, 
and it took several weeks to raise a pole 
170 feet high. The materials used for 
the pole were old junk masts, as the coun- 
try in that locality is almost devoid of 
wood. The topmasts fitted on the boat at 
Shanghai went down the first night out, 
but another mast was fitted up while the 
Haimun was coaling in Japan. As there 
is but one topmast, wires can only be run 
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straight up and down, and not across from 
mast to mast. . 

‘On the boat the system is grounded to 
the hull. There is a four-wire antenna 
less than 100 feet high. The pole on the 
shore gives an antenna 150 feet long. The 
site is on the top of a cliff about 150 feet 
above the sea. The writer says that the 
country is full of wireless, and there is 
any amount of competition, though not 
in press work. All the British warships, 


from the third-class cruisers up, are equip- 


ped with Marconi apparatus, and there are 
about twenty-four in all. Nearly all the 
Japanese ships have wireless equipments. 
The Russian ships are equipped, and also 
several German vessels. One or more or 
them can be heard at any time, night or 
day. The Japanese messages are particu- 
larly numerous, but they have given no 
trouble to the Times system, as the mes- 
sages of the latter can be made very weak 
by a proper arrangement of the antenna 
wires on the ship. Without this arrange- 
ment the De Forest signals are received 
sharp and clear. If all four wires are 
disconnected, the De Forest signals are 
faint, and the Japanese calls are loud. 
Three wires are best suited for recelving 
up to 100 miles. Above 100 miles the 
De Forest signals come in best with two 
wires grounded directly. This allows other 
signals to come in, but not strong enough 
to interfere with the reading. 


Water, Gas and Electric Light at 
Danville, Va. 

The annual report of the superintend- 
ent of the water, gas and electric light 
departments of the city of Danville, Va., 
for the year ending December 31, 1903, 
has been received. The report of the gas 
department shows that the amount of gas 
used was greater than for the preceding 
year, although the output of the works 
was less; the difference being due to less 
loss. The expense of running the gas 
works also decreased. The city of Dan- 
ville owns its electric lighting plant, as 
well as the gas works. The record for 
the former department during the year 
covered by the report shows that the op- 
eration of this plant was satisfactory. By 
the new system of keeping accounts, the 
electric light department is charged with 
running expenses and four per cent upon 
the value of the electric light property and 
the value of the water power property 
owned by the city. It charges the city 
for the municipal lights. At the close 
of last year there was a balance of $2,- 
415.53 in favor of the department. Steps 
are now being taken to increase the out- 
put of the plant by the addition of a 
150-horse-power steam plant, for which 
the expenditure of $8,000 has been au- 
thorized by the city council. This work 
is now well under way. The material 
has all been delivered, and the new plant 
will be ready to run ina short time. This 
addition will enable the electric light de- 
partment to take care of expansion in this 
department for some time to come. 
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ELECTRICITY AT THE WASHINGTON 
NAVY YARD. 


BY J. E. PRICE. 


The biggest job of its kind in the world 
is now on foot at the Washington navy 
yard. This is the work of equipping the 
gun lathes in the big gun shop with elec- 
tric drives, and making other improve- 
ments with electric outfits, thus supplant- 
ing the wilderness of shafting, belting, 
wheels and other connections of the steam 
machinery used. 


Tue SWITCHBOARD 


In connection with completing the elec- 
tric outfitting of the various shops of the 
navy yard a new power plant is being 
built. This will furnish power for all 
the workshops, excepting the model- 
making shop, which has a plant of its 
own, that also furnishes current for oper- 
ating the towing carriage of the model- 
testing tank. 

The new power-house is 165 feet long 
by 100 feet wide; it has two brick chim- 
neys, each 204 feet high, and when in 
use will have a boiler capacity of 6,000 
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horse-power. The engine equipment will 
consist of four 500-kilowatt, 244-volt, di- 
rect-current generators, at 120 revolutions 
per minute, direct-connected to vertical 
cross-compound engines. One of the im- 
proved features of the new power-house 
will be its method of obtaining water. 
This will be brought over a distance of 
600 feet from the eastern (branch of the 
Potomac river, by gravity through a 
thirty-six-inch conduit which will lead to 
a well. The system will be economical, as 
it will do away with the necessity for suc- 
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Seymour of 600 horse-power, at 130 revo- 
lutions. The smaller ones are direct- 
connected to two generators on the Edison 
three-wire system. The boiler service ia 
equal to about 2,500 horse-power. 

The present electric plant supplies 
light and power, the number of lights 
consisting of 6,000 incandescent and 450 
arc lamps. There are seventeen electric- 
ally operated traveling cranes in the shops 
and 152 motors. The largest crane is 
of 110 tons capacity; the smallest, ten 
tons. Some of the motors are mounted in 
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tion pipes; and an abundance of water 
can be had at all times. 

The electric plant now in use in the 
vard is entirely capable for present work, 
but when the steam-opcrated machinery 
gives place to the electric movement, the 
power afforded will not be sufficient. The 
plant consists of four engines with a com- 
bined output of 1,325 horse-power, two 
of 300 horse-power, cross-compound, Ball 
& Wood, at 250 revolutions; one tan- 
dem-compound, 125  horse-power, at 
300 revolutions, and one McIntosh & 


the galleries and connected to shafting ; 
others, especially in the shops where 
small fixings are finished, are mounted 
on or connected at the floor with ma- 
chines. 

Under direction of Mr. ©. E. Reid, 
chief electrician of the navy yard, the 
work of installing the new apparatus for 
operating the big gun lathes is being 
carried on as fast as such a large under- 
taking could be expected. There are eight 
of these lathes distributed over the 1,000 
fect cf length of the main gun-building 
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shop, and each takes up about fifty feet 
in distance across the eighty feet of width 
of the building.. These lathes are pon- 
derous and require for movement an 
aggregate of 850 horse-power. By the new 
arrangement of a multi-voltage system, 
each lathe will receive current for. fifty- 
six thorse-power. The armature of the 
main driving motor will be mounted on 
a bronze sleeve which will run on the 
present cone shaft. A ten-horse-power 
motor will also be employed on each lathe 
for moving the tool carriages which hold 


the tools used in gun trimming and pol- 


ishing. 

When the gun shops get their full elec- 
trical equipment there will be only three 
shops in the Washington navy yard not 
completely outfitted in this respect; but 
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acreage of the yard, plenty of space for 
much needed buildings, and Congress 
would hasten the effectiveness of the navy 
by appropriating for such. 

This navy yard is a most important 
factor in the making of a great navy for 
this country; from it are sent guns of 
various sizes (the largest being of twelve- 
inch calibre forty-five feet long), gun 
carriages, projectiles, ammunition hoists 
and other finished material. | 

The Washington navy yard has grown 
as the navy has grown; and it began al- 


_most with the beginning of the navy. 


Congress on February 25, 1799, appro- 
priated $1,000,000 for building six of 
the largest ships of war. That the object 
of this appropriation should be more 
speedily and economically accomplished, 
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these now have electric cranes and some 
other electric features. All shafting will 
be done away with. The use of belting 
as still continued, in a number of the 
shops, has its marked disadvantages. It 
takes up room that could be otherwise 
employed; it ie in thia way, causing de- 
lay in the movements of men and materi- 
al; and a particularly objectionable feat- 
ure of this method of drive is in the fact 
that when a main belt breaks the whole 
machine work of the shop must be stopped 
until repairs are made. 

The work of this navy yard has in- 
creased to such an extent that now there 
is not room enough in which to carry 
all of it under cover. At present work 
on ammunition hoists is being done out- 
doors. There is, since the addition to the 


together with the design of creating a per- 
manent navy, the navy department in 
the latter part of the year 1799 proceed- 
ed to apply a portion of this amount to 
the purchase and improvement of selected 
ground for six navy yards—one each at 
New York, Philadelphia, Boston, Porte- 
mouth, Norfolk and Washington. The 
ground for the latter, originally consist- 
ing of forty acres, was bought for $4,000. 
A little over a hundred years later, the 
addition to this land, recently purchased, 
about forty-five acres, cost $100,000. As 
early as October, 1801, the government 
had expended $54,863 on the yard and by 
January 20 of the following year, timber 
for a seventy-four-gun ship, and other 
material for this yard had been purchased 
to the amount of $158,685. 
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So it will be seerf that the Washington 
navy yard began progressing early. But, 
about this time the advocates of a good, 
effective navy for the United States were 
surprised and angered by the action of 
Congress and the President. The legis- 
lative body passed the Peace Establish- 
ment Act, among other provisions of 
which the President was directed to dis- 
charge all the naval officers of the United 
States, except nine captains, thirty-six 
lieutenants and 150 midshipmen. The 
number of captains on the active list was 
twenty-eight. The act also authorized 
the sale of all ships and vessels belonging 
to the navy, except thirteen frigates, only 


‘six of these to be kept in commission, the 


remainder to be dismantled and laid up. 

When this curious act wae passed, 
Thomas Jefferson was president, and he 
had a theory that war was unnecessary, 
and that a powerful navy was a continual 
challenge to war. Later on, however, the 
navy and the navy yarde began to grow, 
and to-day, in point of armament and 
execution, we have the best navy and the 
best ordnance factory in the world. 


m — 


Storage Battery Locomotives for 
Switch Yards. 
Quoting from a German writer, Herr 
H. Passauer, the Mechanical Engineer 
(London) says that the storage battery 


locomotive is specially useful in switch- 


yards, where a trolley would be difficult 
and expensive. Compared with steam in 
such service, it has the advantage of be- 
ing always ready for service, and its cost 
of operation is smaller if the locomotive 
is used at irregular and longer inter- 
vals. The weight of the batteries is an 
advantage, since considerable weight is 
needed for adhesion. A storage battery 
locomotive has been built for switching 
purposes for the Prussian state railways. 
The battery consiste of 200 cells, with a 
capacity of 184 ampere-hours at a two- 
hour discharge. It is charged once a.day. 
Twenty cells are plaœd together in a 
wooden box, which is covered with an 
acid-proof insulating coating. These 
boxes are well insulated from each other 
and from the locomotive by means of 
porcelain rolle. For charging the bat- 
teries at 100 volts the cells are connected 
in five groups, each of forty cella in paral- 
lel. After the charge is completed the 


cells are connected in series, giving au 
average discharge voltage of from 360 
to 410. The locomotive is charged at 8 
constant current with a resistance Tegu- 
lation. Control is arranged for series 
parallel grouping. The total weight of 
the locomotive is 59,000 pounds, of which 
22,000 pounds is the weight of the bat- 
tery, and 9,500 pounds that of the other 
electrical apparatus.. 


he! 


July 16, 1904 . 


Cincinnati Branch, American Insti- 
tute of Electrical Engineers. 

The Cincinnati branch of the Ameri- 
can Institute of Electrical Engineers met 
on the evening of July 6 at the Grand 
Hotel. The members gave a banquet to 
Mr. Charles G. King, mechanical engi- 
neer of the Chicago Edison Company, 
who was giving a lecture illustrated by 
100 slides on “The Installation of the 
5,000-kilowatt Turbo-Generatora of the 
Commonwealth Electric Company.” The 
banquet was attended by some forty 
members and guests, the lecture being 
attended by about sixty. The meeting 
was presided over by Mr. B. A. Behrend, 
chairman; Mr. L. E. Bogen, secretary 
and treasurer. Before introducing the 
speaker, the chairman addressed the local 
members, calling their attention to the 
Union Engineering Building, and asking 
them to take a broad view of the question, 
representing to them the advisability of 
contributing toward the building fund. 
A motion was made by Mr. E. M. Gerry 
to appoint a committee to solicit sub- 
scriptions from the local members toward 
the building fund. This motion was sec- 
onded by Mr. Thomas S. Allen and was 
unanimously carried. A committee of 
three will be appointed to solicit such 
contributions. 

The chairman introduced the subject, 
speaking of the importance of the steam 
turbine and of the wide field that it had 
already conquered, saying, in part: 

“It is true of everything in industry 
as in life, that it can survive only if it is 
fitted to all the manifold conditions and 
requirements, and as many of these re- 
quirements are more or less conflicting 
with one another, the survival of the 
fittest means by a slight change of phrase- 
ology, rather the survival of the least un- 
fit. 

“The large reciprocating engine has 
held a wide field. It has beer. used to 
propel all the large fleets of the world; 
it has been used to drive rolling mills 
which manufacture steel, which is the 
basis of all industry; it has been used 
to operate the machinery in mines and 
collieries, which furnish the very element 
of civilization, coal. In all the large mills 
and factories of the world, the reciprocat- 
Ing steam engine has been used in electric 
power stations in connection with electric 
generators. The application of the steam 
turbine to the driving of electric gener- 
ators is at present commanding our most 
careful and thoughtful attention ; already 
the steam turbine has been adopted for 
the propulsion of some of the largest and 
fastest boats on the ocean which the 
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Cunard line is preparing to launch. Such 
radical changes in our prime movers as 
are introduced by the steam turbine affect 
and strike at the root of the foundation 
of heavy electrical engineering. Remem- 
ber that our 5,000-horse-power units, di- 
rect-connected to reciprocating engines, 
turn seventy-five times in one minute; 
the 5,000-horse-power steam turbine 
turns over 500 times and 750 times in 
one minute. Instead of huge gener- 
ators twenty and thirty feet in diameter 
turning over at a slow rate of speed, we 
are building small generators six and 
eight feet in diameter, the surface speeds 
of which equal three miles a minute. 
New problems are crowding in upon the 
electrical engineers to take care of the 
difficult problems set by the necessity of 
running machines at such terrific speeda. 
Material which was good enough in the 
slow-speed generators for reciprocating 
engines would be worse than useless in 
the turbine generators, as it would yield 
at the high stresses and fly asunder. 
“Strange to say, fifteen years ago we 


came to the engine builders and asked | 


them to speed up their engines to make 
them with more revolutions per minute, 
and the steam engine builder complained 
and said that he could not do it, that he 
was ‘up against’ it, that his large engines 
would not run much faster than sixty and 
seventy revolutions per minute. Strange 
to say, it appears almost like malice of 
fate, the steam engine builder comes to 
us now and he wants us to run our gen- 
erators faster and ever faster, and now it 
is for the electrical engineer to complain 


that the steam engineer is setting him too 


high a speed for his work. 

“T repeat what I asserted that the steam 
turbine has won the day. The design of 
the steam turbine and the steam turbine 
generator requires all the knowledge of 
thermodynamics and of the theory of 
elasticity that has been obtained by men 
of science and engineering; they require 
for their manufacture the most refined 
methods of workmanship; the crude meth- 
ods of manufacture, the unskilled labor 
employed in the manufacture of the slow- 
speed reciprocating engine and generator, 
have to give way to refined methods guid- 
ed by scientific principle. 

“As ever in the development of engi- 
neering, rule of thumb, prejudice and 
crudeness on the part of those that are 
mere followers and never leaders have had 
to make room to refined skill, so it will 
be with the steam turbine and generator. 
We are not now concerned with the rela- 
tive advantages and disadvantages of the 
several fundamental types of steam tur- 
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bines. We are not now concerned with the 
question of whether a vertical turbine is 
preferable or inferior to the horizontal 
type; we have seen that the reciprocating 
engine has found a wide field both as ver- 
tical and as horizontal engine, and, rea- 
soning from analogy, a great future may 
well be predicted for the steam turbine. 
Justly are we interested therefore to-night 
in the description of the installation of 
the first large steam turbine plant of this 
country.” 

Mr. King described the installation and 
erection of the first 5,000-kilowatt steam 
turbine of the two-stage type, graphically 
illustrating the subject by means of very 
good pictures. 

A discussion was opened by the chair- 
man and was participated in bv Messrs. 
Ryland, Pomeroy, Van Phul, Senstius, 
Allen and Wessling. The meeting was 
one of the most successful held by the 
Cincinnati branch. 


odbe —--—— 


The Substitution of Electricity for 

Steam on the Swedish Railways. 

It is announced in the Journal des 
Transports (Paris) for June 25, that the 
Swedish government is considering seri- 
ously the introduction of electric traction 
on the state railways system, utilizing for 
this purpose the numerous waterfalls scat- 
tered throughout the country. Prelimi- 
nary experiments will be made on a part 
of the Varta line, and a part of that from 
Stockholm to Jarfva. The power neces- 
sary will be supplied from the Stock- 
holm station, and, in addition, a tem- 
porary station will be erected at Tomte- 
boda, at an expense of 75,000 crowns 
($20,000). Four companies have already 
offered to undertake the experimental 
work, these being the Siemens-Schuckert 
(Company, the Société Allgemeine Elek- 
tricitats, of Berlin, the Oerlikon Com- 
pany, of Switzerland, and the British 
Westinghouse Company. 

- > 
A Correction. 

In a personal mention in the issue of 
the EvecrricaL Review for July 2, it 
was stated that Mr. S. P. Grace had been 
granted the honorary degree of master of 
engineering by the University of Michi- 
gan. This statement, although based on 
what appeared to be reliable authority, 
was incorrect. Mr. Grace received his 
first degree of bachelor of science from 
the University of Michigan some years 
ago, and this year he fulfilled all the re- 
quirements for the degree of electrical 
engineer, which degree was accordingly 
conferred. This degree is not honorary. 
—Epb. 
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The Meeting of the London Physical 


Society. 

At the meeting of the Physical So- 
ciety of London, held June 10, 1904, a 
paper was read by Dr. J. A. Fleming, 
entitled “A Model Illustrating the Propa- 
gation of Alternating Current Along a 
Telephone Cable, and a Simple Theory 
of the Same.” The first part of the paper 
is concerned with the presentation of the 
elementary theory of the propagation of 
alternating currents along a telegraph 
or telephone cable, expressed in terms of 
complex quantities. Beginning with the 
fundamental differential equations for 
the distribution of potential and current 
in an element of such a cable when trav- 
ersed by any current, these are then 
thrown into the form appropriate for con- 
sidering simple harmonic currents, and a 
solution is given for the potential and 
current distribution in the case of a semi- 
infinite cable having a periodic electro- 
motive force applied at the end. A geo- 
metrical interpretation is given of this 
equation, which leads to a graphic repre- 
sentation of the difference of potential 
indicated at any moment. The model 
which illustrated the meaning of the equa- 
tion deduced consists of a steel axis, on 
which are keyed a number of wooden discs 
grooved on the edge. These are set on 
the shaft eccentrically, and the eccentrici- 
ty of the wheels diminishes in geometrical 
progression. Each eccentric is shifted 
backwards in phase, compared with its 
preceding neighbor, by an equal angle, 
and these eccentricities and phase angles 
can be varied. Each eccentric wheel is 
embraced by a long string, the ends of 
which are attached to metal blocks which 
can slide up and down the steel wire. The 
strings are all of equal length. When the 
axis carrying the wheel revolves, each block 
moves up and down with a nearly simple 
harmonic motion; but the amplitude of 
that motion decreases from block to block, 
and the phase of the motion of each block 
is delaved behind that of its next pre- 
ceding neighbor by an equal amount. 
When the axis is turned round, the blocks 
are arranged in a periodic curve of de- 
creasing amplitude, and move up and 
down in a manner which imitates the 
propagation of a wave of alternating cur- 
rent or potential along a cable. The ques- 
tion of distortion in a cable ia then taken 
up, an allusion being made to the various 
methods of diminishing this, with par- 
ticular reference to Dr. M. I. Pupin’s 
system. The suggestion was made that 
there is no difficulty in applying this 
plan to subterranean telephone trunk 
Jines. 
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A New Process for Carbon Battery 
_ Electrodes. 

Mr. Pierre Joseph Kamperdyk, of New 
York, N. Y., is the inventor of an elec- 
tric battery, relating more particularly to 
the construction of the carbon electrodes 
and their disposition relatively to the 
other parts of the cells. A containing 
vessel of rectangular form is employed, 
and three porous cups having their lower 
ends enclosed by embedding them in a 
layer of suitable cement in the bottom of 
the vessel, but which may be of any ap- 
proved form and of suitable material. The 
outer cups have the side omitted next the 
adjacent wall of the vessel, and all are 
held in position by distance-pieces, placed 
between them, and provided with open- 
ings in which the negative-pole electrodes, 
which are two flat zinc plates, are received 
and held close to the walls of the cups, 
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but out of contact therewith. The cups 
are supplied with a depolarizing liquid 
and the surrounding space contains the 
exciting liquid in which the zinc plates 
are immersed. A positive-pole electrode 
is presented to each face of each zinc 
plate, the central cup containing two posi- 
tive-pole electrodes and the porous cups 
each containing one. In all the prior 
forms of carbons, the resistance offered 
to the passage of the current from a given 
point in the mass to the pole or metallic 
conductor increases in proportion to the 
distance traversed and is due to the 
specific resistance of the material. The ob- 
ject of the present invention is to reduce 
as far as practicable the distance to be 
traversed through the mass. This is ac- 
complished in several ways. Fine filings 
of incorrodible metal may he added to the 
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carbon in the mass, or wires of any con- 
ducting metal may be introduced ayd pro- 
tected against corrosion by dipping the 
carbon thus constructed in metal pgraffin, 
thus closing the pores and protecting the 
wires, or wires of incorrodible meta] may 
be used, or wires of copper or other good 
conducting metal covered with a plating 
of incorrodible metal, or a combination 
of two or more of the above methods may 
be used together. Copper wires are em- 
ployed, which are coated with an inpor- 
rodible metal, as platinum, enclosed in 
small masses of carbon. The wires are 
joined at the upper and lower ends to 
copper plates which, with the points of 
attachment, are protected against corro- 
sion by a deposition of lead or by a coat- 
ing of cement, preferably having bitumen 
or gutta-percha as its base. The carhon 
electrodes rest on the layer of bitumen 
or other cement in the bottom of the ves- 
sel and stand as near as possible to the 
walls of the cups so as to reduce as much 
as possible the distance between the oar- 
bons and zincs and correspondingly |es- 
sens the internal resistance of the cell. 
The small masses of carbon, which are 
shown as balls perforated diametrically 
and strung like beads on the wires to form 
slender pencils, are arranged in rows par- 
allel with each other and with the face 
of the zinc plate, and the several upper 
plates are connected together by wires 
to form the positive pole of the cell. The 
balls rest upon another and preferably fit 
snugly on the wires to ensure contact. 
Each pencil is closely adjacent to the next 
in the same row and to its immediate 
neighbor in adjacent rows, but are held 
sufficiently separated to permit the de- 
polarizing liquid to circulate freely. 


The World’s Fair Souvenir of the 
Engineers’ Club of St. Louis. 
The Engineers’ Club of St. Louis, Mo., 
has issued for the benefit of its members 
and the engineers who may visit St. Louis 
during the exhibit a valuable World’s 
Fair souvenir. This is divided into sec- 
tions as follows: (1) World’s Fair section ; 
historical. the site, general features, fi- 
nancing, engineering, the exhibit palaces. 
(2) Engineering guide to St. Louis and 
vicinity ; civil, mining, mechanical and 
clectrieal engineering; general. (3) Local 
engineering data for St. Louis and vicini- 
tv. (4) Ninth annual bulletin of the En- 


gineers’ Club of St. Louis. 
o> o—___—_—— 

The West Shore Railroad has published 
a new series, detailing its service to the 
World’s Fair, St. Louis. Mr. C. E. Lam- 
hert is the general passenger agent, a 
Kast. Forty-second street, New York city. 
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ene Si m P bY 7144 inches. 
cloth. 394 pale by the ELECTRICAL REVIEW 
trated. 
at 75 cents. 


The author of this book endeavors to 


adapt the advantage of the old-style ee 
ing by the topical system, and its abun- 
dant drill, to & modern arrangement, i 
curing mental discipline through ae 
esting problems, based upon pial nee 
happenings, rather than through a me 
ingless juggling of figures. 
“American Street Railway Investments. 


w Publishing Com- 
New York. The Me 9%, by 18% inches. 


. 400 pages 
ys oF the HLKCTRICAL Review for $6. 


This volume is well known as the an- 
nual financial manual of street railway 
and traction companies. The present vol- 
ume ig somewhat larger than heretofore, 
and contains reports of a number of com- 
panies which have hitherto declined to 
make statements. ‘The locations of power 
stations have been added, and repair 
shops, with parks and pleasure resorts. 
More attention has also been given to 
information concerning the funded debt 
of various properties. A number of maps 
in colors have been added, and a buyer’s 
‘manual is also incorporated. 


“Moody's Manual of Corporation Securi- 
ties, 1904 Edition.” New York. Moody Pub- 
lishing Company. Cloth. 2,464 pages. 6 by 


914 inches. Supplied by the ELECTRICAL RE- 


view, cloth, $10; full flexible leather, $12. 


The present work is so large that it 
makes a rather bulky single volume. It 
contains statements of over 11,000 cor- 
porations, and directories of the members 
of all stock exchanges in the United States 
and Canada. Sections are‘devoted to steam 
railroad securities; guaranteed railroad 
and other stocks; gas and electric light 
companies; electric traction companies ; 
water companies ; telephone, telegraph and 
cable companies; mining and oil com- 
panies; banks, trust companies and in- 
dustrial and other business corporations. 
A ready reference index makes easy the 
securing of this information. 


“Concerning Type; a Handbook for Users 
of Printing.” A. S. Carnell, New York. 
Flexible leather. 64 pages. 3% by 6% 
Inches. Supplied by the ELECTRICAL Review 
at 50 cents. 


To one who has had but little experi- 
ence in the selection of type for display 
advertising, and needs a quick reference 
with regard to the terminology of the 
practical printer, this little book will be 
welcome. Of course there is not room 
for the exhibiting of many different styles 
of type, but the main object is accom- 
plished in showing, in typical instances, 
the comparison of the type-space required 
fur the same word when set up in “con- 
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densed” or “extended” type, and for a 
paragraph set up in various sizes of type. 
The information is given in a brief, 
sketchy manner. ‘The book makes no 
pretence at going to the subject as an 
artistic effort, but in a straightforward 
compendium on what a man who knows 
nothing should learn to get along better 
with his publisher. 


~~? —_—— 


Report of the Wire Department, 
Boston, Mass. 

The annual report of the wire depart- 
ment of the city of Boston, Mass., for the 
year 1903, gives in detail the new con- 
struction and the reconstruction of elec- 
tric conductors in that city. A number 
of new laws have been put into effect. 
One of these, relating to the use of guy 
wires in and over streets, has been of par- 
ticular benefit. Underground construc- 
tion work has progressed satisfactorily, 
and a large amount of overhead wire has 
been taken down and replaced by cables 
in the conduits. The work of the new 
laboratory has been very effective, solving 
many doubtful questions. The commis- 
sioner of wires, Mr. Patrick J. Kennedy, 
calls attention to the fact that, during 
the year, no fire has been found to be due 
to wiring which had received the ap- 
proval of his department. He also calls 
attention to the need of providing for 
better inspection of old wiring. A table, 
giving in detail the amount of under- 
ground work for the year, shows that 
557,419 feet of cable have been laid in 
67,614 feet of conduit. There have ben 
506,452 feet of duct laid. This brings 
the total underground system of Boston, 
at the close of last year, up to 1,299,- 
864 feet of conduit, and 8,332,483 feet 
of single duct. In these are laid 10,316,- 
358 feet of cable. The total amount of 
power now available in the Boston stations 


is 128,616 horse-power of engines. This 
corresponds to 792,059 incandescent 


Jamps and 14,001 are lainps, and 12,344 
motors with an aggregate output of 168,- 
500 horse-power. There aree298 electric 
tations, 

The report of the interior division, 
which deals with inside wiring, takes up 
the work of this department in regard to 
improving inside work. Considerable 
trouble has been caused by the failure of 
those in charge of isolated plants to con- 
form to the laws. During the year the 
total insuranee loss from fires known to 
Le due to electricity was $36,952.50. Of 
this sum $35,591.81 was caused by five 
fires, the remaining ftres being small, 
causing an average loss of $35.95 each. 
This division reports nine accidents dur- 


89 
ing the year, none of whi 
ng ; ich w 
The report contains drawings iy a e: 
description of the new L street statii 
of the Edison Electric Illuminating Com. 
pany. There are also two maps showing 


the progress of the underground work in 


the city. 
E 


pies rad Ne Department of Interna- 
: esearch and Terrestrial 
agnetism, Carnegie Institute. 
The June issue of Terrestrial Mag- 
netism and Atmospheric es 
(Baltimore), gives a brief account, of i 
work which has been planned for the de- 
partment of international] research and 
terrestrial magnetism of the Carnegie In- 
stitute for 1904. Besides the work of or- 
ganization of the department, the com- 
pilation, discussion and preparation for 
publication of the data for the complete 
presentation of existing knowledge of the 
earth’s secular magnetism over the entire 
globe, for the determination of the pointe 
at which it will be necessary to repeat ob- 
servations at suitable Intervals, for the 
successful scientific investigation and de- 
termination of the causes and their modes 
of action, and for ascertaining the proper 
corrections to magnetic charts, to refer 
them to a desired date, have been au- 
thorized and begun. These researches are 
a continuation of Dr. L. A. Bauer’s 
studies. The department has been au- 
thorized also to take up the discussion 
and publication of the data on the mag- 
netic perturbation observed during the 
eruption of Mont Pelée, Martinique, in 
1902; further, the compilation, discussion 
and publication of the existing data con- 
cerning the variation of the ecarth’s mag- 
hetism, other than the secular variation 
already provided for, and the perturba- 
tions of the earth’s magnetism will be car- 
ried out. Authority has also been given 
to enable the department to make the nec- 
essary preparations for future observa- 
tional work, and to take part in the ob- 
servation of such of the earth's magnetic 
or electric phenomena of momentary oc- 
currence as are of the highest importance 
to the advancement of our knowledge. 
An interesting exhibit at the World’s 
Fair, St. Louis, Mo., is a facsimile of the 
Empire State Express of the New York 
Central, a creation of the general passen- 
yer agent, Mr. George H. Daniels. On 
June 17, it is stated, 7,022 persons in- 
spected the coaches and locomotive. Along- 
side the modern exhibit is the old De 
Witt Clinton, with its three quaint cars 
—the first train ever placed on the New 


York Central. 
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The Polytechnic Engineer. 

The 1903-1904 issue of the Polytechnic 
Engineer, the annual organ of the Poly- 
technic Institute of Brooklyn, contains a 
number of exceptionally interesting and 
timely articles. Of these that on “The 
Factors Influencing the Economic Design 
of Single-Phase Railway Motors,” by Mr. 
Oskytel H. Clarke, is of particular in- 
terest to the electrical engineer. 

Comparing the two types of alternating- 
current railway motor now attracting at- 
tention in this country, the point is made 
that, in general, a straight series motor 
should be lighter than the repulsion mo- 
tor. A motor embodying both a motor 
and a transformer in itself is naturally 
heavier than a motor alone. The repul- 
sion motor requires a greater field current 
at low speeds than the straight series mo- 
tor; hence the short-circuiting current at 
starting and at low speeds will also be 
greater, which will make commutation 
more difficult under these conditions. The 
fact that a straight series motor may be 
wound for a low voltage, and used with 
a separate transformer, while the repul- 
sion motor can not, without increasing the 
weight of the equipment, is an advantage 
in favor of the series motor. There is 
another advantage in this respect, since 
the use of a separate transformer enables 
the equipment to operate at different trol- 
ley voltages. 

The principal difficulty in commutat- 
ing alternating-current motors has been 
the presence of local secondary currents 
in the coils short-circuited by the brushes. 
A realization that this difficulty may be 
overcome is what has drawn attention re- 
cently to the commutating type of al- 
ternating-current motors. In commutat- 
ing types of single-phase motors the.most 
important elements besides the speed char- 
acteristics are the efficiency and the power- 

factor. The efficiency of such motors will 
usually be less than that of a direct-cur- 
rent railway motor of the same output. 
Comparing these various losses, item by 
item, with those of a direct-current motor, 
it is seen that certain losses will neces- 
sarily be greater in the alternating-current 
motor than in the other type. Economies 
will not be effected by the single-phase 
system because of any advantage of the 
alternating-current motor over the direct 
current, but rather through the employ- 
ment of an alternating current. The mo- 
tor itself is merely a single element in 
the system, but it is such an important 
one that essential advantages may be 
gained by employing motors of the proper 


type. 
Mr. Clark, who is the editor-in-chief, 
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also contributes another article on electro- 
static generators, which gives a brief his- 
torical sketch of these machines and the 
results of efficiency tests. The maximum 
voltage generated by the Holtz machine 
is not affected by the maximum of rota- 
tion of the plates, but increases as the dis- 
tance between the discharge knobs is in- 
creased. It is also dependent upon the 
location of the spark-gap with respect to 
the large stationary balls attached to the 
collecting combs. The Holtz machine is 
reversible in its action in the same sense 
as a dynamo electric machine—that is 
to say, it will operate as a motor if sup- 
plied with electricity from another in- 
fluence machine. No previous excitation 
is requisite. The efficiencies of several 
machines were determined by operating 
one machine as a generator, and driving 
a second from this as a motor. The power 
input to the generator was determined by 
Measuring the power supplied to the driv- 
ing motor. The output of the static ma- 
chine running as a motor was determined 
by means of a strap brake. The follow- 
ing are some of the efficiencies obtained: 
with a needle-point gap of six inches, the 
useful output of the generator was 71,200 
volts; the current, 0.000,482 ampere, 
equal to thirty-four watts; the efficiency, 
“7.1 per cent. With a spark-gap of twelve 
inches, the voltage was 122,000; the cur- 


rent, 0.000,319 ampere; watts, thirty- — 


nine; efficiency, 22.2 per cent. With a 
gap of eighteen inches, the voltage was 
180,000; current, 0.000,194; power, 
thirty-five watts; efticiency, 19.5 per cent. 

Mr. John Morris Lloyd discusses vari- 
able-speed control, and Mr. Henry T. Lees 
describes a new gas turbine. In this ma- 
chine the gas is burned under pressure, 
the products of combustion being supplied 
to the rotating part of the turbine through 
a hollow shaft. Passing out from this 
through openings in the side, the gas ex- 
pands radially through the first disc. It 
is discharged from this disc into a cham- 
ber, which returns it to a second section 
of the holloy shaft. Passing through this 
it emerges through the second disc, and so 
on through as many stages as seem de- 
sirable. The theory of this turbine is 
treated thermodynamically. 

A brief discussion of commutating sin- 
gle-phase series motors is contributed by 
Mr. Rolin W. Hutchinson, Jr. 


The Society of Civil Engineers of 
France. 

The April issue of the Memoirs of the 
Society of Civil Engineers, of France, con- 
tains a long discussion by M. J. Rey of 
the steam turbine, with particular refer- 
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ence to the Rateau turbine and its applica- 
tions. M. Rey details somewhat briefly 
the history of the Rateau turbine, and 
classifies the various systems according to 
three considerations: by the number of 
movable parts, by the method of conduct- 
ing the working fluid, and by the mode of 
operation of this fluid. Under the first 
classification we find turbines with a single 
movable wheel, turbines with multiple 


wheels and turbines with a single wheel 
subdivided. Under the second classifica- 
tion the fluid may pass through the tur- 
bine parallel to the axis, remaining prac- 
tically the same distance from the axis of 
rotation, it may pass through the motor 
in a plane perpendicular to the axis, or a 
combination of these two may be used. In 
the third classification the working fluid 
may act by impact or by expansion. The 
various means of applying these different 
methods are taken up, the advantages and 
difficulties of each type being considered. 
A comparison is then made of the actual 
performance of the various types of steam 
turbine, efficiency curves being given. 
Under the head of applications of the 
Rateau turbine, the driving of continuous- 
current machines, alternating-current ma- 
chines, centrifugal pumps, feed pumps 
and ventilating fans is considered. The 
use of low-pressure turbines is touched 
upon, and, finally, the application of the 
turbine to marine propulsion. Under the 
latter heading a brief account is given 
of what has already been done in this field. 
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Selection of Architects for Union 
Engineering Building. 

Since the middle of June the confer- 
ence committee of the three national a 
gineering societies and of the Engineers 
Club has received twenty-six complete sets 
of competitive plans for the two build- 
ings inclusive. This committee, as 18 
well known, is charged with the responsi- 
bility of giving effect to the gift of Mr. 
Andrew Carnegie, of $1,500,000, for the 
erection of two buildings in New York 
city suitable for the relative purposes of 
the associations. With the assistance 0 
Professor W. R. Ware as expert advisor; 
the committee has made a careful investl- 
gation of all the plans submitted. The 
successful competitor for the union en- 
gineering building is Mr. Herbert D. Hale, 
of Boston, with Henry G. Morse, of New 
York, as associate architect. The success- 
ful competitors for the Engineers’ Club 
are Whitfield & King, of New York. It 
was the desire of Mr. Carnegie that the 
competition should be a mixed one, 80 
that in addition to selecting six competent 
architects, the committee threw the work 
open to all comers and provided a prize 
scheme to compensate the best competitors 
in the open class. The successful competi- 
tors in the open class, for four equal prizes 
of $400 each, in addition to Mr. Hale, 
are Trowbridge & Livingston, of New 
York; Frank C. Roberts & Company, with 
Edgar V. Seeler, associate, Philadelphia; 
and Allen & Collins, of Boston. 
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HIGH-SPEED ELECTRIC RAILWAY EX- 
PERIMENTS ON THE MARIENFELDE- 
ZOSSEN LINE.) 


BY ALEXANDER SIEMENS. 


On September 4, 1901, Mr. O. Lasche, 
of Berlin, read a paper on “A High-Speed 
Railway Car” before the enginecring 
conference in Glasgow, which has been 
published in vol. xxxi of the Journal of 
this institution. Since that time three 
sets of experimental runs have been made 
with high-speed cars on the military rail- 
way ‘between Marienfelde and Zossen, 
near Berlin, which had been equipped 
clectrically for the purpose, and last 
autumn speeds of over 200 kilometres 
per hour were attained. Although fur- 
ther experiments are in contemplation, it 
may not be out of place to give a short 
history of the trials and of the prepara- 
tion for them, as the main objects of the 
Investigation have been accomplished. 

The English patent 10,926/86, “im- 
provements in the application of Volta 
inductors or secondary generators for dis- 
tributing electrical energy and for regu- 
lati ng alternate-current motors, more par- 
ticularly applicable to electric railways,” 
communicated by Siemens and Halske, 
Berlin, forms a convenient starting point 
for such a narrative, as the Zossen ex- 
periments may be considered the latest 
link in the chain of development of the 
ideas enunciated in that patent. It is 
pointed out in the specification that “the 
use of Volta inductors or secondary gen- 
erators for transmitting electrical energy 
offers the advantage of enabling a much 
higher tension to be employed than is 
possible with transmission by continuous 
currents, so that considerable energies 
can be transmitted through great dis- 
tances by means of comparatively small 
conductors, while at the same time the 
regulation of the power of motion is ca- 
pable of being effected much more easily.” 
About the method of using the trans- 
formers in connection with electric rail- 
Ways, the apecification suggests either to 
place them on the carriages or at certain 
distances apart along the line of rails. 
In the first case the primary coils are 
Connected by rolling or sliding contacts 
to the conductor extending alongside the 
Tails, which conveys alternate currents 
of high tension thereto ; while in the sec- 
ond case the secondary coils of the trans- 
formers would supply low-tension cur- 
rents to the working conductor and thence 

to the motors on the carriages. As motors, 
dynamo machines that can produce con- 
tinuous currents are recommended, and 


on, read before the British Institution of Elec- 
trical Engineers on May %—Slightly abridged. 
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various methods of regulating them are 
described. The results obtained with 
such motors at that time were, however, 
not very encouraging, chiefly on account 
of the high frequency of the currents em- 
ployed, and no important practical steps 
were taken until the three-phase motors 
began to occupy the attention of elec- 
trical engineers. 

In March, 1892, Mr. Wilhelm von Sie- 
mens gave instructions to have a short 
experimental line constructed at the works 
of Siemens & Halske in Charlottenburg, 
and try a twenty-horse-power, three-phase 
motor on it. The line was 360 metres 
long, with a curve of forty metres radius 
and seventy metres Jong about the centre, 
the whole line being practically level. The 
current was supplied by a fifty-horse- 
power, three-phase machine, type R. 
32/26, and between two terminals of the 
same, a difference of potential of 500 to 
600 volts was kept constant. At the end 
of July the motor car was finished, and 
it was successfully tried on August 2, 
When loaded with 3,000 kilogrammes. 
At starting the motor was connected tri- 
angle fashion, and afterwards star fash- 
ion, running at 1,400 revolutiona per 
minute when the car was traveling at a 
speed of 22.5 kilometres per hour. The 
movement was transferred from the motor 
to the wheels by worm gear at the rate 
of eleven to one. Encouraged by the re- 
sults, Messrs. Siemens and Halske form- 
ally applied, on October 29, 1892, to the 
government for permission to equip from 
forty kilometres to fifty kilometres of 
some imperial railway near Berlin, in 
order to investigate experimentally the 
possibility of working the ordinary rail- 
ways by means of electricity. They pro- 
posed to place transformers along the line, 
from which a low-pressure current would 
be supplied to the cars, and they explain- 
ed their desire for such a long line by their 
intention to run the cars at a speed of 
from sixty kilometres to seventy 
kilometres per hour. On November 
12, 1892, the government declared 


its readiness to take the proposal 
into serious consideration after the 
experimental line had been inspected 


by experts. Their visit took place 
on December 2, but on December 22 
the application was declined, as the ex- 
perts had not been satisfied with the 
method of collecting the current from the 
conductor along the line. In the experi- 
mental line two overhead wires were used, 
the rails forming the third conductor, and 
the government experts, as well as some 
of the engineers of Messrs. Siemens and 
Halske, considered such a system as in- 
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applicable to full-sized railways. ‘The con- 
sequence of this attitude was another long 
pause in the development, until five years 
later, when Mr. Wilhelm von Siemens 
initiated further experiments, in which, 
however, high-tension currents were to be 
supplied to the car. His view was that, 
for great distances, the weight of the col- 
lectors had to be kept as low as possible, 
and that they would, for this reason, not 
be suitable to carry heavy currents; con- 
sequently, the tension had to be kept as 
high as circumstances would permit in 
order to allow sufficient energy being 
transmitted to the car. 

A waste piece of land near Gross Lich- 
terfelde was placed at the disposal of 
Messrs. Siemens and Halske by the parish, 
and they built a short line, about 1,800 
metres long, of normal gauge, in 1898, 
equipping it with three overhead con- 
ductors for three-phase current of either 
750 or 2,000 or 10,000 volts. At first 
the conductors were carried by insulators, 
each fastencd to a movable wooden arm, 
and the current was collected by a hori- 
zontal bar, turning round a horizontal 
pivot and pressed by a spring from above 
against the conductor. When the speed 
of running was increased, these horizon- 
tal bars jumped at the insulators and 
caused so much sparking that this ar- 
rangement had to be abandoned. In re- 
building the line the three conductors 
were placed vertically one above the other, 
at a distance of one metre, and the in- 
sulators to which they were attached were 
supported by an elastic cord stretched be- 
tween the two ends of a channel iron, bent 
in the form of an ellipse and fastened to 
the poles. The collectors were also modi- 
fied, each consisting of a horizontal arm, 
turning round a vertical pivot, and carry- 
ing a vertical] bow sliding along the con- 
ductor, a spring pressing the arm against 
the conductor. This arrangement was 
eventually found satisfactory for the high- 
est speeds attained. While it was possible 
to settle by the experiments on this short 
line a suitable form of collector and a 
reliable construction of the overhead con- 
ductors, it became obvious that for trials 
at greater speeds the assistance of the 
railway department of the government 
was indispensable. In the course of ne- 
gotiations to obtain this the scope of the 
proposed trials was widened in so far that 
the cooperation of other firms was secured 
by the formation of the “Studiengesell- 
schaft fuer elektrische Schnellbahnen,” 
on October 10, 1899. This syndicate con- 
sists of the Deutsche Bank, Delbrück 
Teo & Co., National Bank, Jacob S. IL. 
Stern, A. Borsig, Phil. Holzmann, Fred- 
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erich Krupp, v. d. Zypen & Charlier, 
Allgemeine Elektricitaéts Gesellschaft, and 
Siemens & Halske. The war office placed 
its single line between Zossen and Mar- 
ienfelde at the disposal of the syndicate, 
and the president of the imperial rail- 
way office became its chairman. Each 
year the syndicate has published a re- 
port of the trials of the preceding year, 
and all the data given in this paper are 
taken from these official reports unless 
another source of information is specially 
mentioned. 
The permanent way of the military line 
consisted of rails weighing 33.4 kilo- 
grammes per metre, placed on iron and 
partly on wooden sleepers, and its con- 
dition was such that no greater speed than 
eighty kilometres per hour was allowed on 
it. In the first instance this was improv- 
ed by relaying about 800 rails of twelve 
metres each, increasing the number of 
sleepers by 4,000 and adding broken stone 
ballast to the extent of 4,000 cubic metres. 
This work was finished and the line, twen- 
ty-three kilometres long, ready for the 
trials on September 3, 1901, when the 
official inspection was satisfactory. At 
the same time electric contacts to be 
actuated by the wheels, were placed at 
5900 metres distance from each other all 
along the line, and a registering appara- 
tus at Mahlow station was connected to 
them, so that the speed of the cars could 
be verified there. The overhead conduc- 
tors along the line were constructed by 
Siemens & Halske, practically in the same 
way as the line at Gross Lichterfelde, 
with a device added to earth the line in 
case a conductor should break. At every 
insulator a metallic loop, about thirty 
centimetres in diameter, extending hori- 
zontally toward the pole, is connected to 
the conductor, and a vertical copper wire 
passes through the centre of the loops, 
the copper wire being efficiently connected 
to the running rails and through them 
to the zero point of the three-phase gen- 
erators, the rails being, in addition, con- 
nected to metal earth plates at intervals 
of one kilometre. Any interruption of a 
conductor brings it, therefore, at once 
into contact with earth, and prevents any 
accident by shock from the falling con- 
ductor. ‘The efficiency of this arrange- 
ment was tested, both intentionally and 
by an accident, when the conductor fell 
on an official, but in both cases the earth- 
ing served as an absolute protection. The 
line is fitted at every kilometre with 
means of adjusting the strain, kept at 
about 1,000 kilogrammes, and with light- 
ning discharges of the horn pattern. At 
a distance of about one kilometre from 
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Marienfelde (8.5 kilometres) the feeding 
line from the generating station Ober- 
spree, thirteen kilometres distant, and 
built by the Allgemeine Elektricitats 
Gesellschaft, is joined to the line along 
the railway by a main switch. 

Two carriages were built for the trials 
by v. d. Zypen and Charlier, of Cologne, 
constructed and fitted as corridor carriages 
in accordance with the rules of the Ger- 
man Railway Union. One of these cars, 
called “A,” was furnished with its elec- 
trical outfit by the Allgemeine Elek- 
tricitats Gesellschaft, and has been de- 
scribed by Mr. Lasche as stated above, 
while the other was fitted out by Siemens 
& Halske, and has been described by 
Dr. Reichel (Hlektrotechnische Zetts- 
chrift, 1901, page 671); in the reports 
the latter-is called “S.” 
the collectors, tested and approved of in 
the experiments of ‘Siemens & Halske 
at Lichterfelde, with this modification, 
that in the “A” car each collector is car- 
ried by its own standard, while in the 
“S” car one standard carries all the three 
collectors. There are two groups of three 
collectors on each car. These cars were 
delivered on the experimental line in the 
beginning of September, 1901, and at 
first were drawn by locomotive so as to 
ascertain whether all their parts, especially 
the brakes and springs, were properly ad- 
justed, and to study the mechanical be- 
havior of the collectors and conductors. 
Observations were also made as to the 
relative movements of the bogies and the 
carriages. A final inspection was made on 
October 1, and the permission to start 
running the cars by electricity was given 
on fully and minutely prescribed condi- 
tions. 

On October 3 and 4, 1901, the con- 
ductors along the line were officially in- 
spected and tested under pressure, and on 
October 7 the electric current was for the 
first time turned on to the ears. The 
technical committee of the syndicate had 
settled on September 24 that the trials 
should be undertaken in such a manner 
as to ascertain—(1) The highest safe 
speed on the line. (2) The proper con- 
struction of the permanent way. (3) The 
most advantageous construction of the car. 
(4) The most suitable electrical outfit. 
(5) The amount of encrgy at the various 
speeds. (6) The cost of working. 

To obtain the necessary data, each car 
has been fitted with the following instru- 
ments: (1) A speed indicator for the 
driver. (2) A speed-registering appa- 
ratus. (3) An acceleration indicator. (4) 
A voltmeter. (5) An ammeter. (6) A 
wattmeter. (7) A phase indicator. (8) 


Both cars carry 
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A pyrometer. 
cators. 

The speed indicator registers the kilo- 
metres per hour, and is checked by the 
speed-registering apparatus on the car and 
by the instrument at Mahlow station, 
where the position of the car is indicated 
every 500 metres by the wheel contacts 
along the line. Of the greatest import- 
ance are the observations in connection 
with the brakes, both as regards the time 
and the distance taken to bring the car 
to a standstill after it had attained cer- 
tain speeds. At the generating station in 
Oberspree suitable instruments for reg- 
istering volts and amperes were connected 
to the feeder, so as to check the apparatus 
on the cars. Four sets of trials were to 
be run: 

(1) Starting and breking experiments 
up to a speed of 100 kilometres per hour. 
The generating station to supply current 
at twenty-five periods and the motors to 
receive current only long enough to at- 


(9) Alir-pressure indi- 


tain the prescribed speed, when the cur- 


rent is to be cut off and the brakes are to 
be applied. (2) Running at an equal 
speed, with current of twenty-five periods, 
first from station to station and afterward 
along the whole line, with resistances in 
circuit so as not to exceed the prescribed 
speed. (3) Similar experiments as under 
(1) and (2), but with currents of higher 
periods for speeds from 100 kilometres 
to 130 kilometres per hour. (4) Running 
with currents of forty-five periods at 
speeds exceeding 130 kilometres per hour. 

The two cars were to be used on alter- 
nate days, and no increase in speed was 
allowed unless everything had worked sat- 
isfactorily at the last speed. 

On October 8, 1901, the “S” car made 
its first run between the car shed and 
10.5 kilometres, but while the current was 
on the signaling apparatus of the state 
railway and of the military line were 
sufficiently affected to require the con- 
struction of metallic returns along the 
whole line. This was finished in time 
for the regular runs of both cars to com- 
mence on October 14, and they were con- 
tinued until November 30, with the ex- 
ception of twelve days, during which the 
permanent way had to undergo extensive 
repairs. During these trials the cars ran 
about 3,000 kilometres, of which 2,200 
kilometres were under current, and for 
800 kilometres the cars were pulled by 
locomotives before any current was used. 
The first two sets of experiments were 
carried out according to programme, and 
dealt with speeds up to 130 kilometres per 
hour, and they were principally utilized 
to ascertain the rate of acceleration and 
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the data of braking. During the third 
set the speed was gradually increased 
until the “S” car reached a speed of 160.2 
kilometres per hour on November 5, while 
the railway officials made an inspection 
of the line in accordance with the regu- 
lations governing the trials. Even at a 
apeed of 140 kilometres the running of 
the cars became irregular owing to the 
condition of the permanent way, and at 
higher speeds the rails were bent and 
their level wag so much disturbed that the 
speed of the subsequent runs had to be 
restricted to 130 kilometres per hour. It 
was, however, possible to make valuable 
measurements of the energy required, and 
the working of the collectors and con- 
ductors could be observed with currents 
of forty-eight periods and 13,500 volts. 
About the behavior of the various com- 
ponent parts the report of the syndicate 
enters into great detail, of which a short 
summary only is given. At the generating 
station the steam dynamo and trans- 
formers worked quite satisfactorily, and 
supplied current of twenty-five to fifty 
periods and 6,000 to 14,000 volts. The 
feeder consists of four conductors. each 
of fifty square millimetres section, the 
fourth conductor connecting the running 
rails to the zero point of the two trans- 
formers. The conductors along the line, 
constructed as described above by Siemens 
& Halske, have given no trouble what- 
ever, even in heavy rain or hoar frost. 
One of the most important problems— 
namely, to ascertain how large quantities 
of energy can be transferred from a stand- 
ing conductor to a rapidlv moving car— 
has been successfully solved by the con- 
struction of the conductors and of the 
collectors, both of which were the outcome 
of the experiment at Gross Lichterfelde. 
Both carriages, built by Van der Zypen 
and Charlier, ran in a very satisfactory 
manner, and ran steadier at a speed of 
120 kilometres to 130 kilometres per hour 
than an ordinary corridor train carriage 
at ninety kilometres per hour. At higher 
speeds the irregularities of the permanent 
way made the running dangerous. In the 
two articles mentioned above the electrical 
arrangements of the two cars are de- 
scribed in detail. 

The report of the syndicate makes the 
following observations: (a) it considers 
the switching arrangements of the “S” 
car more complicated than those of the 
“A” car, and suggests for both cars that 
it should be possible from either end to 
set both groups of collectors simultane- 
ously; (b) the transformers in both cars 
are cooled by air, and have worked well 
during the trials. In car “S,” after run- 
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ning 230 kilometres in succession, necessi- 
tating fourteen accelerations to a speed 
of 120 kilometres par hour, the tempera- 
ture of the transformers was only twenty- 
five degrees centigrade; they were, there- 
fore, considered sufficiently large to stand 
long runs, especially as they worked well 
with 12,000 to 13,000 volts. On the other 
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Fie. 1.—Resu.ts OF BRAKE TrSTS ON THE 
MANIENFELDE-ZO8SEN LINE. 
car the transformers were much lighter, 
but they were never overheated, only on 
November 19 a primary coil was short- 
circuited by a current of 12,000 volts. 
After that date currents of no more than 
8,000 volts were permitted, so that the 
point could not be settled whether the 
transformers on this car could be used for 
long periods with high voltages; (c) each 
of the motors on both cars is designed 
for 250 horse-power, the “A” car motors 
taking current at 435 volts, and the “S” 
car motors 1,150 volts, while the pressure 
in the secondary circuit is 650 volts when 
standing still and during acceleration. 
No difference in running was experienced, 
although the motors on the “S” car are 
rigidly fixed to the axles of the wheels, 
while the motors of the “A” car are 
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Fic. 2 —CURvEs SHOWING RETARDATION DUE 


- TO CAR FRICTION ALONE, 
carried by the bogie frame and drive by 
an arrangement of springs. The report 
prefers the latter arrangement, and sug- 
gests trying a third method—driving the 
wheels by connecting rods; (d) the 
switches and resistances present another 
feature in which the electrical arrange- 
ments of the two cars differ; on the “A” 
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car liquid resistances were employed, regu- 
lated by pumps, while metallic resistances 
were carried on the “S” car. Both ar- 
rangements gave no trouble during these 
trials. ‘The metallic resistance switches 
are more complicated than the others, but 
they work faster. Of great importance 
are the results obtained while accelerating 
and during the retardation of the cars. 
The acceleration varied with the demand 
on the generating atation and the motors, 
as was to be expected. To obtain a speed 
of 100 kilometres per hour the distances 
traveled varied from 2,000 to 3,200 
metres, and the times from 138 to 220 
seconds. These figures correspond to an 
average acceleration of 0.13 to 0.2 metre 
per second, and correspond to 700 horse- 
power to 1,000 horse-power. As the 
motors are capable of exerting up to 
3,000 horse-power during acceleration, 
this might have been increased corre- 
spondingly, but the generating set was not 
powerful enough to supply the necessary 
current. For trains intended to travel 
long distances without stops the rate of 
acceleration is, however, of less import- 
ance than the action of the brakes on 
which the safety of the service depends. 
Both cars were fitted with a Westinghouse 
quick-acting brake, handyhrakes and an 
electric brake acting by reversing the cur- 
rents through the motors. The “A” car 
had, in addition, an accumulator battery, 
the current from which could be sent 
through the three-phase motors. A great 
many trials with these brakes are reported 
which are not important enough for re- 
cording in detail, as the brakes were not 
satisfactory, but a few curves are repro- 
duced in Fig. 1, showing the results. In 
Fig. 2 the decrease of speed is shown when 
the “A” car was left to itself after at- 
taining a speed of about 106 kilometres 
per hour. The wind at the time was 
west-northwest and had a speed of 11.4 
metres per second; it offered, therefore, 
less resistance during the run from 
Marienfelde to Rangsdorf than in the 
opposite direction. 

Very numerous observations were made 
about the consumption of energy both in 
the generating station and on the cars, 
especially during the last set of runs. For 
this purpose readings were taken at the 
switchboard in the generating station 
every ten seconds of the volts, amperes 
and watts, and the periodicity of the cur- 
rent was checked by the number of revo- 
lutions of the generating set. On the cars 
amperes and volts were read at intervals 
of from fifteen to thirty seconds. The 
measurements at the station were the most 
accurate, as the instruments there were 
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not exposed to the vibrations unavoidable 
on the cars. After making the observa- 
tions they had to be corrected, as the in- 
struments were only correct at a certain 
periodicity. Numerous further measure- 
ments were taken, and the following table 
gives the average result of the power re- 
quired at the constant speed: 


Speed. B. H. P. 
Car. 
Km. per | Measured | Measured | Calculated 
Hour. at Feeding| at Car from 
Point. Collector. | Speed. 
“A” 118 478 455 397 
“y” 115 431 405 841 
The report does not consider these 


figures reliable enough for commercial de- 
ductions, partly because the instruments 
were not properly calibrated for the vary- 
ing periodicity of the current, and partly 
because the motors in both cars were 
working very much below their rated 
output. 

For the purpose of observing the air 
resistance at the various speeds openings 
were made in various parts of the car 
bodies and short brass tubes inserted. 
These tubes were connected by india-rub- 
ber tubes to a row of pressure indicators 
consisting of pairs of communicating glass 
tubes about five millimetres in diameter 
partly filled with water. An adjustable 
scale was fitted to each indicator divided 
into millimetres, so that the difference in 
the water level of the two tubes could be 
observed at the various speeds. Four such 
openings were made at each end of either 
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Preliminary trials proved that the posi- 
tion and the form of the opening of the 
brass tubes have no influence on the re- 
sult, and this made it possible to compare 
the pressure all over the front of the car 
with the pressure in the centre, independ- 
cnt of the varving speed of the car. In 
addition, straight tube, up to 3.4 metres 
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car, two of which were near the centre 
and the other two at the sides, as indi- 
cated in the diagrams of Figs. 3 and 4. 


long. were fitted to explore the pressure 
of the air in front of the ear, and these 
observations showed that a cone of uni- 
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form pressure exists in front and at the 
back of the car, the apex of which was 
about three metres distant from the car. 
The “A” car, as the diagram shows, has 
well-rounded corners, while the “S” car 
has its ends in the shape of truncated 
cones. The pressure on these was very 
much smaller than in the centre, and 
sometimes even negative owing to the in- 
fluence of the wind. Some openings were 
also made along the sides of the car and 
occasional observations showed that speeds 
had very little influence on the pressure 
indicated, when the brass tubes ended 
flush with the sides of the car, and that 
the direction of the wind has much more 
effect. Figs. 3 and 4 show the results of 
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observations made during several runs on 
both cars. Combining all the results the 
report considers that up to a speed of 150 
kilometres per hour the pressure may be 
calculated by the equation p == 0.07 1, 
when v is the velocity in metres per second 
and p is the pressure on a surface of one 
square metre, at right angles to the di- 
rection of the motion. The number of 
observations were, however, insufficient to 
determine the best form for the end of 
the cars. Another set of observations was 
made to determine the extent of the move- 
ment of the rails, when the cars were pass- 
ing at various speeds. For this purpose 
measuring apparatus were set up at varl- 
ous points of the lines, which are shown 
in Fig. 5. Each of these consists of three 
strong posts, about one and one-half 
metres long, rammed into the ground, one 
in the centre and one on each side of 
the rails, to which a strong board is fas- 
tened with its upper edge a little below 
rail level and with suitable openings cut 


=No, 2 


: 
Ha apih 
Nc Tay 
i the mle 


GOTS, hia 


July 16, 1904 


to permit the rails to pass through. Near 
each rail two short boards are bolted to 
the plank, between which a lead plate is 
supported. This is cut in two and fitted 
accurately against the rail, the edges 
touching the rail Leing sharpened. It is 
evident that any movement of the rail will 
bend these edgcs back and thus leave a 
permanent record of the greatest move- 
ment of the rail. The results on one set 
of lead plates is shown in Fig. 6, and a 
summary of the principal observations is 
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express trains. Both the conductors and 
the collectors have worked so satisfactorily 
up to the present that their efficiency at 
higher specds may be safely assumed. 
Three-phase motors have shown them- 
selves reliable, and their overheating has 
been prevented by suitable vontilation. It 
has, however, not been possible to decide 
whether it is preferable to fix the motor 
on the axle or support it wholly by springs ; 
nor can it be safely said whether fluid 
or metallic resistances are the more suit- 
The brakes have not been powerful 


the following: able. 
i t Ballast. S D ion of Rail 
Distance between | Material of Sleepers. | yy allast. | em Speed oar, | Depression of Rails 
| St i Hei Se es, 
850 wood sand 108 2.0—2.5 
850 wood sand 114 3.5—5 0 
7 wood stones 145 6.0—6.5 
780 iron sand 114 5.0—5.5 
730 iron rand , 135 6.0—6.5 
780 iron sand 123 3.0—7.0 
Militury trains. 
850 wood sand 70-80 1.5—2.0 
7 iron sand 70-80 | 4.0— 


From these experiences the conclusion 
was drawn that the permanent way had 
to be thoroughly reconstructed before 
speeds execeding 120 kilometres per hour 
could be safely investigated. As the mili- 
tary trains ran only at considerable inter- 
vals, at a comparatively low speed, the 
existing signaling apparatus had to be 
supplemented by distant signals about two 
kilometres from the stations, and some 
difficulty was also experienced in seeing 
sufficiently far ahead in rainy weather. It 
is, therefore, suggested to repvat the sig- 
nals on the car by visual and by audible 
means, which should also indicate when 
the apparatus is out of order. In add:- 
tion it is recommended to cut the current 


off in the sections which a car has just 
left. 

In conclusion, the first report states 
that, thanks to the care exercised by the 
firms supplving the cars and outfit. to 
the cautious and reliable execution of all 
the electrical work, to the careful main- 
tenance of the permanent way and its 
appurtenances, and to the consclentious 
Observation of all the precautionary meas- 
ures, no mishap or damage of any kind 
has occurred during the trials. No psy- 
chological effects on the drivers or passen- 
gers, attributable to the high speeds, have 
been noticed. Although it has not been 
possible to obtain reliable data for judg- 
ing the economical aspect of this question, 


some valuable technical information has 


ben gained. Tn the first place, the ex- 


periments have shown that it is possible 
to collect high-tension currents even in 
unfavorable weather from overhead eon- 
ductors at double the speed of the present 


enough for the high speeds. An altera- 
tion of the existing arrangements and the 
adoption of an efficient electric brake ap- 
pears to be imperative. Generally speak- 
ing, the first vear’s trials have served prin- 
cipally to find out the best methods of 
making observations and to determine 


Fig. 5.—APPARATUS FOR DETERMINING THE 
Rau. MOVEMENT ON MARIENFELDE-Zoseen LINE. 
Which are the most suitable instruments 
for obtaining trustworthy information. 
Basing further experiments on the knowl- 
edge thus gained, it is certain that it can 
bo ascertained whether the cars, their 
equipment and all other outfit are suit- 
able for regular trathie on main lines at 
a speed of 160 kilometres per hour, and 
whether still higher speeds are practicable, 
esp cially from an economic standpoint. 
Originally it had been the intention to 
resume the experiments in 190} on the 
lines laid down at the commencement, and 
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to increase gradually the speed of the cars 
until a speed of 200 kilometres per hour 
had been attained. It was, however, not 
possible to rclay the permanent way in 
time, and in consequence of this the au- 
thoritics would not allow a greater speed 
than 125 kilometres per hour. The time 
was, therefore, utilized for determining 
more accurately the resistance of the cars 


Iron Sleepers. 
Velocity 114 Km. per hour. 


Fig. 6.—LEaD PLATES, SHow1na Rat Move- 
MENT ON MARIKNFELUVE-ZOSSEN LINE. 


at various speeds, the power required for 
propelling them and the losses of energy 
in the feeder and the conductors. In 
addition to this, further experiments were 
made with the brakes, and alterations in 
the structure of the cars were considered, 
to ensure steady running at high speeds; 
the movement of the rails was also ob- 
served during the trials. 
(To be continued.) 
<> 


Transactions of the American Elec- 
trochemical Society. 

Volume v of the transactions of the 
American Electrochemical Society is be- 
ing distributed. This contains the papers 
and discussions of the fifth general mect- 
ing, held in Washington, D. C., April 7, 
8 and 9, of this vear. Among the articles 
of particular interest may be mentioned 
the presidential address, by Dr. Joseph 
W. Richards, on “The Continuous Ad- 
vance of Electrochemistry”; a paper by 
Dr. Henry S. Carhart and Mr: George J. 
Hulett, on “Preparation of Materials for 
Standard Cells, and Their Construction,” 
and “A Contribution to the Study of the 
Klectric Are.” by Dr. William S. Weedon. 
There are also interesting papers by Mr. 
C. I Zimmerman, on “The Aluminum 
Klectrolvtic Condenser” ; by Messrs. C. F. 
Burgess and Carl WIambuechen, on 
“Electrolytic Iron”; “Electric Smelting 
Furnace Experiments for the Manufac- 
ture of Ferro-Niekel from Pyrrhotite,” by 
Mr. Ernst A. Sjöstedt, and “The Eco- 
nomic Balanee in Electrolytic Copper Re- 
fining.” by Mr. Lawrence Addicks. The 
frontispiece of this volume is an excellent 
portrait of Dr. Henry S. Carhart, the 
new president of the society. The velume 
vives also a directory of the members, 


brought down to May 7, 1904. 
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Electrical Notes from Europe. 


HE Issy generating station, one of 
| the large Paris plants, is shortly 
to install four alternators of 600 
kilowatts capacity. These are to replace 
the machines which have been in use up 
to the present, as these have now become 
insufficient owing to the increase in the 
plant, and besides it was desired to in- 
stall apparatus of a more modern type. 
The alternators are to be operated by 
horizontal steam engines of 600 horse- 
power. Thev will be provided with a 
heavy flywheel of eight tons. These ma- 
chines are of the Westinghouse type and 
work at 3,000 volts and forty-two cycles. 
Each of the units will have an exciter of 
twenty-five kilowatts, giving 125 volts. 
The exciters are to be operated from the 
main engine shafts by means of gearing. 
It is expected to equip the plant with a 
total of ten alternators, of which five 
will be of the Westinghouse pattern. 


The telephone system in Paris has long 
been a cause of dissatisfaction to sub- 
scribers, and it is claimed that in no large 
city of Europe is the telephone so badly 
managed as here. This is due to differ- 
ent causes, one lying in the inefficient ad- 
ministration (the system is operated by 
the government) and another in the old 
types of apparatus which are used. It is 
stated that if Paris had the modern ap- 
paratus which is used in America, for in- 
stance, half the trouble would be avoided. 
The operators are overworked, and there 
is a great lack of discipline in the central 
stations. The subscribers are at a dis- 
advantage owing to the monopoly which 
exists, and up to the present their pro- 
tests have had but little effect. The mat- 
ter has been brought to a head lately 
owing to some difficulties which occurred 
hetween certain subscribers and the ad- 
ministration, resulting in several law 
suits. The subscribers have now formed 
an association in order to defend their 
interests and it is hoped that this action 
will lead to some reforms. 


According to recent accounts, an arti- 
ficial substitute for gutta-percha has been 
discovered in Germany by Adolf Gentsch. 
This product does not soften even at very 
high temperatures. It has a higher in- 
sulation resistance and a lower dielectric 
constant than gutta-percha. The new 
product is a mixture of Para rubber and 
a kind of palm wax. The melting point 
of the wax is so near that of the rubber 
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that it is almost impossible to separate 
them by melting. Cables have been con- 
structed with the new product by a large 
German firm and these have been tested 
in the laboratory of the telegraph ad- 
ministration at Berlin. The results proved 
so satisfactory that it was decided to make 
a series of tests on a larger scale. For 
this purpose the manufacturers construct- 
ed about fifteen miles of cable covered with 
the new product. One of these cables, 
which contains four wires, has been in 
operation for some time past between an 
island and the mainland, and up to the 
present time has stood the tests very well. 
The company guarantees an insulation re- 
sistance for the new cables of 500 meg- 
ohms and a capacity of 0.15 microfarad 
per kilowatt. Another advantage of the 
new product is that it is thirty-five per 
cent cheaper than ordinary rubber. 


Some figures have been recently pub- 
lished relating to electric tramways in 
France. At last accounts there were 3,360 
miles of lines in operation. The lines are 
controlled by 172 different companies. The 
outlay of capital for the construction of 
these roads represents $161,000,000. The 
electric tramways of the city of Paris and 
department of the Seine figure for 225 
miles in the total. Of this amount there 
are 115 miles of road which follow a com- 
mon traject. These lines are controlled 
by ten companies and represent a capital 
of $47,200,000 expended in installing 
them. The total receipts from these lines 
during the first half of 1903 are $4,- 
600,000. 


An electric traction line of consider- 
able interest is now running between the 
city of Dresden and the suburbs, using 
accumulator cars. Trains are made up of 
two motor cars connected together. Each 
car contains two motors of thirty horse- 
power, which are coupled in series. The 
motors are of the four-pole type and drive 
the car axle by a single reduction gearing 
whose ratio is 1 to 2.2. The cars are 
nineteen metres long and weigh forty-five 
tons. They have a capacity of 100 pas- 
sengers each. One feature of the new 
cars 18 an improved system of electric 
brakes, which are worked by solenoids and 
operate sixteen brake-shoes per car. The 
hattery which is used here is made up of 
184 double cells, which have a capacity 
of 425 ampere-hours at a discharge rate 
of 150 amperes. This battery is formed 
of ebonite cells, which are placed in wood 


boxes. The latter are disposed under the 
seats which run along the length of the 
car. To charge the battery at the sta- 
tions, all the cells are thrown in series 
by a special switch or by making another 
connection they can be charged at a lower 
voltage. The battery furnishes a voltage 
of 370 to the two motors in series. The 
new system has been in operation for sev- 
eral months, and up to the present has 
proved very satisfactory. 


The new branch of the Paris Metro- 
politan which encircles the southern dis- 
trict of the city is now nearly completed 
as far as the tunnel and the overhead 
structure are concerned. The overhead 
part figures for about two miles in a total 
of eight miles for the whole section. The 
remainder lies in subway. The overhead 
portion was needed on account of the great 
irregularity in the ground. The elevated 
structure is now practically finished and 
is ready to receive the tracks. One of the 
new bridges which is to take the line over 
the Seine is now in construction. It con- 
sists of a lower metallic structure which 
serves as an ordinary bridge and this will 
uphold the Metropolitan upon iron col- 
umns. The total length of the new bridge 
with its approaches will be about 1,300 
feet. Some of the underground stations 
in the new line are of considerable 812e, 
in order to provide for the junction of 
some of the other lines which are to be 
built later. A second bridge is to be 
constructed where the line crosses the 
Seine again in the eastern nart of the 
city. When the new section 18 completed 
it will form a complete circular line 
around the city in connection with the 
northern section, which is already run- 
ning. This circular line will be cut 
across in the middle by the old section 
of the Metropolitan which runs east and 
west, and thus by means oi transfers pas- 
sengers will have a ready access to differ- 
ent points of the city. 


A new form of telephone transmitter 
which is claimed to be greatly superior 
to others has been invented by a Brussels 
engineer, M. Sheers. It reproduces the 
voice, music, ete., with much greater clear- 
ness than the existing forms. The trans- 
mitter is formed of granulated or pow- 
dered carbon, which is contained in 4 
kind of pocket or bag of leather or other 
flexible substance. The pocket is suspend- 
ed in front of the diaphragm of the tele- 
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phone. The latter is provided with a 
blunt projection of ivory which touches 
the pocket and thus transmits the vi- 
brations, Current is brought to the 
granules by two small plates of carbon 
which are placed opposite each other inside 
the pocket. The grains of carbon can 
thus take the required position by their 
own weight. One advantage of the sys- 
tem is that it prevents the grains from 
heing two strongly compressed and a good 
equalization is obtained between the 
plates. Another point is the absence of 
contact with the metallic vibrating parts 
of the transmitter. The new instrument 
has two discs with a space between them 
and the pocket is suspended in the inner 
space. The discs are made of pine wood 
and are very thin and light. They are 
braced across by a strip of wood. This 
form of transmitter is claimed to be 
cheaper than most others, and is said to 
be superior to all existing forms as to 
sensitiveness and reproduction of sounds. 


A great number of investigations are 
now being made upon the question of the 
N-rays and many interesting facts have 
been brought out lately by different ex- 
perimenters. One of the most recent dis- 
coveries in this line is the fact that in- 
duced N-rays can be obtained by expo- 
sure of certain bodies to the action of the 
rays. This was first noted bv M. Blond- 
lot, who found that some bodies when 
submitted to the action of N-rays seemed 
to store them up and emit them again 
for a long time. Following out this idea, 
M. Bichat made some recent observations, 
and finds that the character of the induced 
ravs is not the same as that of the origi- 
nal radiation. He exposes a plate of cop- 
per for one minute to the N-rays coming 
from a Nernst lamp. If the plate is then 
observed by means of a phosphorescent 
screen, it is found to give off N-rays on the 
exposed side, which will traverse an alumi- 
num screen. The unexposed side does not 
produce them. The action lasts for a long 
lime after the exposure. He studies the 
character of the secondary rays and finds 
that the N-rays are transformed to a 
radiation which has a higher index of re- 
fraction. Copper, zinc and glass will 
produce the secondary rays when exposed 
to N-ravs. On the contrary, platinum, 
silver and aluminum have no action under 
the same circumstances. 


St. Petersburg will soon have a series 
of public telephone stations, if the pres- 
ent project which the municipality is con- 
sidering is to be carried out. The Sys- 
tem will be started by installing a num- 
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ber of public telephone cabins in the prin- 
cipal localities of the city, such as the 
railroad stations, large hotels and restau- 
rants, public gardens, etc. It is proposed 
to commence with forty such stations and 
a part of them will be provided with auto- 
matic coin-operated apparatus. The pub- 
lic will thus be able to communicate with- 
in the city or to the suburbs and also make 
use of the long-distance line which now 
runs from St. Petersburg to Moscow. 


There is some talk of constructing an 
electric railroad of considerable impor- 
tance between Turin and Martigny, a 
town in Switzerland. The total length 
of the line will be 105 miles. It is pro- 
posed to obtain current for the railroad 
from a number of waterfalls which are 
situated in the neighborhood. This line 
would be of considerable service to the dis- 
trict it passes through, seeing that the 
country is rich in ores of different metals, 
but these can not be worked at present, 
owing to lack of transportation facilities. 
The new project has been drawn up by 
Mr. Radcliff Ward, a prominent engineer. 
It is to be presented to the Italian minis- 
ter of public works in the hope of obtain- 
ing a concession for the new road. 


One of the latest Russian projects is 
the use of water power which is to be 
obtained in the neighborhood of St. 
Petersburg for operating an electric tram- 
way system in the city. A commission 
which was appointed to examine the ques- 
tion recently made its report and con- 
siders that the falls which are best adapt- 
ed for the purpose are those of the Vo- 
noska region, which lie at- ninety miles 
from St. Petersburg. As to the relative 
cost of energy from different kinds of 
motive power, the price per kilowatt-hour 
for steam would be $0.0151, for gas mo- 
tors $0.0103, while water power, suppos- 
ing a loss of twenty-two per cent, figures 
for $0.0098. According to calculations, 
the expenses of installing the hydraulic 
plant would be about $8,000,000, Another 
Russian project is that of an electric rail- 
road in the Baltic region. It is proposed 
to use the electric svstem on the Oranien- 
baum line, which is one of the leading 
railroads in the district. At present the 
trains are made up of sixteen cars. With 
electric cars a three or four-car train 
would be used, with three-minute inter- 
vals between the trains. 


At present a number of projects are 
heing discussed for utilizing the energy 
of the Victoria falls on the Zambezi river. 
This matter has been brought up owing 
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to the fact that the new African railroad, 
which is to connect the Cape with Egypt, 
will pass near the falls. The railroad is 
expected to reach the falls next year. A 
large amount of power can be obtained 
here, as the falls are over 350 feet high. 
The Anglo-African syndicate is investigat- 
ing the matter and will make an estimate 
on the spot as to the amount of power 
which can be obtained, as well as the ex- 
pense of installing the plant. The power 
could be used to great advantage in the 
gold and copper mines of Rhodesia, which 
are situated not far from this region. The 
railroad could, no doubt, profit by such a 
large source of power in the vicinity. 


The use of hydraulic power in Spain 
is on the increase, and a number of plants 
are now in successful operation. Among 
these may be mentioned a large carbide 
works, which is located in the north of 
Spain not far from Barcelona. Two other 
large carbide plants using water power, 
those of Berga and Espanaguera, are now 
running with increased capacity. Among 
the newly installed hydraulic plants is that 
of San Quirico, recently erected, also an- 
other at Camdemola. A 3,750-horse- 
power plant is now being constructed at 
Vich and a project is ‘being considered 
for building a station at the falls of the 
Serge, using a high-tension transmission 
line to a distance of 100-150 miles. As 
to electric traction, one of the newest 
roads is the Barcelona-Ripoli system, 
which is to be extended to the northern 
frontier, where if will join on to the 
French line which is to cross the Pyre- 
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nees. 
Paris, June 2. 
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New Radium Finds. 

United States Consul-General Richard 
Guenther, at Frankfort, Germany, reports 
that hardly a day passes without news of 
new finds of radium in some country. It 
is said to exist in the layers of Oxford 
clay in southern England, and while par- 
ticulars are not given, the report ven- 
tures the hope that these clay deposits in 
the near future will become more valuable 
than gold mines. The chemist Laudin, of 
Sweden, has discovered a large deposit 
rich in uranium, and has already extract- 
ed radium from this. The location of the 
deposit is not made known. In the min- 
ing districts of Portugal uranium has been 
found to exist, and it is thought that the 
Portuguese government may be inclined to 
establish a radium industry. A commis- 
sion of experts has been appointed to in- 
vestigate this matter. 
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Electrical Patents. 


An electric lighting system for vehicles 
has been devised and patented by John 
A. Little, of St. Louis, Mo., and the pat- 
ent assigned to the Globe Electric Com- 
pany, of the same place. In the embodi- 
ment of the invention a gear-wheel is 
fastened upon the hub of a vehicle wheel, 
and a gear-casing is fastened upon the 
bottom of the vehicle. This gear-casing 
has a gear-wheel journaled in it, a chain 
connecting this last gear-wheel to the first 
mentioned gear-wheel. The gear-casing 
contains suitable gear for driving the 
casing at a high rate of speed from the ro- 
tation of the hub. The shaft carries 
one member of a universal joint, the 
other member of which is fastened to a 
shaft, which carries upon it an annular 
member forming part of the friction- 
clutch. The opening in the annular 
member is closed by an annular flange, 
carried by a hub. Segmental members 
are pivoted at their lower ends to the in- 
ner side of the flange. Pivoted at the 
upper ends of these members are links, 
pivoted at their lower ends to one end 
of a bent lever which, in turn, is piv- 
oted to the inner face of the flange and 
carries at its lower end a weight. The 
spring, fastened to the lever and to the 
inner face of the flange, serves to hold 
the parts when stationary so that the outer 
surface of the segmental members is in 
contact with the inner surface of the an- 
nular member. The hub is secured to the 
armature shaft of a dynamo suitably fas- 
tened by means of a frame to the bottom 
of the vehicle. This dynamo is provided 
with two commutators, one at each end, 
and carries at one side an electromagnet, 
forming part of an interrupter. This 
magnet is provided with pole-pieces, one 
of which carries a support, to which is 
pivoted the armature of the magnet. A 
thumb-screw serves to regulate the posi- 
tion of the armature and a spring is pro- 
vided to hold the armature normally away 
from the pole-pieces. One of the pole- 
pieces is also provided with a contact and 
a similar contact is carried by the end of 
the armature. Conductors connect the dy- 
namo with a storage battery. The elec- 
trical connections of the dynamo with the 
battery and lights are as follows: the 
armature of the dynamo is provided with 
two windings, one winding being con- 
nected through a commutator with a wire 
leading to the battery, and at its other 
end through the interrupter with a wire 
also leading to the hattery. The other 
winding of the armature is connected at 
one end with the electromagnet and at the 
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other end through the commutator by 
means of the wire with the field. The 
opposite end of the electromagnet is con- 
nected by means of a wire with the re- 
maining end of the field winding. Thus 
the field winding and the electromagnet 
are connected in series with the armature 
winding. Incandescent lamps are con- 
nected by means of wires with the con- 
ductors. A switch is also provided for 
making and breaking the circuit from 
the armature winding through the Jamps. 
The battery is permanently connected at 
one end with one conductor wire and at 
the other is adapted to be connected to the 
other conductor by means of a switch. 
Another switch is adapted to connect the 
battery through the wires with the lamp. 
In the operation of the invention, the ro- 
tation of the hub causes the member of 
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the friction clutch to rotate also. The 
members pivoted to the flange, being in 
contact at starting with the inner surface 
of the member and the armature shaft, 
to which the flange is fastened, will also 
he rotated, and current will thus be gen- 
erated in the armature windings. As soon 
as the current in the armature winding 
hecomes sufficiently strong, the armature 
of the interrupter will be drawn down 
by the current flowing in the coil, which 
is connected with one of the armature 
windings, so that the respective contacts 
of the pole-picces and armature will meet, 
thus closing the circuit through the bat- 
tery or the 1amps or both the battery and 
the lamps at the same time. It is evi- 
dent that when the rotation of the fric- 
tion clutch reaches a certain limit, the 
centrifugal force thereby generated will 
swing the weight outward on the pivot, 
thus withdrawing the segmental members 
from contact with the annular members 
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and serving to keep the rotation of the 
armature constant at the requisite speed, 
but not allowing it to exceed such speed. 
When the switches are open, the battery 
will be out of circuit and the lamps will 
be fed with current from the armature 
winding, so that when the vehicle is mov- 
ing the ‘batterv will furnish no current to 
the lamps. If, now, one switch is closed, 
the battery will be connected in the circuit 
in multiple with the lamps and the sur- 
plus current not used for the lamps will 
be employed to charge the battery. If, 
now, one switch is opened and the other 
closed, the third switch being also open, 
the batterv will be employed to supply 
current to the lamps, thus enabling the 
lamps to be kept lighted when the vehicle 
is stationary and the dynamo not in op- 
eration. When the vehicle stops, the ces- 
sation of current in the armature winding 
will allow the spring to draw back the 
magnet armature, thus breaking the cir- 
cuit from the dynamo winding through 
the lamps. In practice, the parts of this 
system are so proportioned that the cir- 
cuits through the lamp and the battery 
will not be completed by the automatic 
interrupter until the voltage of the dy- 
namo winding supplying current to the 
lamps and battery exceeds the voltage of 
the battery. When the vehicle is stopped 
and the voltage of the armature windings 
supplying the lamps and battery falls to 
approximately the voltage of the battery, 
the circuit is again broken by the auto- 
matic interrupter, thus preventing the 
battery from discharging back through 
the armature winding in case it should 
be connected in the circuit when the volt- 
age of the armature winding is below the 
voltage of the battery. 

The American Telephone and Tele- 
graph Company, a corporation of New 
York, is the assignee of a patent recently 
granted to Mr. Joseph J. O’Connell, of 
Chicago, Ill., on an improvement in earth 
or grounding-wire attachments. Ground- 
ing-wire connections are commonly wound 
around a metal gas or water pipe, and to 
make good electrical connections are pref- 
erably soldered thereto. It is not always 
convenient to solder it, however, and the 
purpose of the present invention is to 
provide effectual means for securing the 
grounding-wire to a gas or water pipe, 
and also for keeping the convolution of 
the wire in a taut condition, so that they 
will be in constant contact with the pipe 
and with each other, and so provide a path 
of low resistance for any current for which 
it is intended. In carrying out the in- 
vention, a wire-straining device is em- 
ployed, used in combination with the 
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yrounding-wire and the gas or water pipe. 
It consists of three parts: first, a saddle- 
piece, which is placed across the gas or 
water pipe; second, a spring-straining nut, 
extending through the saddle-piece and 
provided at each end with spring loops 
over which the grounding-wire is wound, 
and third, an adjusting screw, which ex- 
tends through the arch of the saddle-piece 
and is threaded into the nut. When a 
grounding-wire is to be applied to a pipe, 
the pipe is carefully scraped or filed and 
the saddle-piece is placed across the pipe 
with the nut extending parallel to it and 
resting upon the surface of the pipe, the 
serew being withdrawn to permit this to 
take place. The wire is then wound about 
the pipe and over the loop terminals of 
the nut, giving at least ten turns over 
each loop, and the loose end of the wire 
is twisted back on to the main part which 
is connected to a binding-post, from which 
a lead is made to the line circuit or to 
the apparatus. In order to bring the wire 
into intimate contact with the surface of 
the pipe, the screw is turned, causing the 
nut to move away from the pipe, and 
thereby straining the wire, and as the 
loops of the nut are resilient, they are 
bent downward by the pull of the wire 
convolutions, thus producing a resilient 
stress upon them, so that ordinarv heat 
and cold will not cause them to slack off 
or loosen on the pipe. 

A fan motor has been invented by Mr. 
Augustine R. Everest, of Lynn, Mass., 
having for its object the provision of a 
fan motor in which the air will be dis- 
tributed over a wider angle than with 
fans as commonly constructed. The pat- 
ent obtained on this invention has been 
assigned to the General Electric Com- 
pany, of New York. A pedestal is em- 
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ployed and a vertical shaft upon which is 
mounted the casing of the motor for op- 
erating the fan. In the direction of blast 
delivered by the fan is mounted a curved 
deflector, having its concave surface below 
and opposite the fan blades, serving to 
divert the column of air impinging upon 
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it in a substantially horizontal direction 
from all parts of the periphery. This 
angle may be varied by rendering the 
deflector and fan relatively adjustable. In 
one embodiment of the invention, the fan 
ig made adjustable and is mounted on a 
sleeve which may be set at different heights 
on the shaft by means of a s«rew. A pro- 
tecting cage of stiff wire may be placed 
over the parts. By moving the fan to 
different positions along the shaft the 
angle of blast is altered and may be varied 
from a radial distribution to a distribution 
in the form of a hollow cone. 

Mr. Elihu Thomson, of Swampscott, 
Mass., is the inventor of an improvement 
in the production of tubes from refrac- 
tory material, which he has assigned to 
the General Electric Company, of New 
York. A hopper is employed in which 
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is placed a mass of granular quartz free 

from any large percentage of impurities. 

The lower end of the hopper is provided 

with an electrode, the inner end of which 


is Jocated at or near the level of the 


bottom of the hopper. A cooperating elec- 
trode formed of carbon and of a diameter 
which is made great or small in accord- 
ance with the desired interior diameter of 
the tube to be formed, is mounted within 
the hopper, so that it may be brought 
into contact with the lower electrode. The 
electrice connections of the electrodes are 
made so that current of regulable value 
mav be supplied thereto. The source of 
supply is indicated by supply mains from 
which extend leads, connected, respective- 
lv, to the electrodes, and in one of which 
is inserted a resistance box or other suit- 
able current-regulating means. The dif- 
ference of potential source should be such 
as to permit the maintenance of a Jong 
are upon the separation of the electrodes. 
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Upon the establishment of a circuit 
through the electrodes and the gradual 
separation of the electrodes, as by slowly 
lowering a weight, serving as a counter- 
balance for the electrode and put into 


“motion by the slow revolution of the 


wheel, over which passes a flexible con- 


nection between the weight and the elec- 
trode, an arc of gradually increasing 
length is drawn between the electrodes. 
The granules of fused quartz fuse so as 
to produce a small ring, which is gradu- 
ally built up by the addition of adhering 
layers of fused quartz until a complete 
tube is formed. This tube is then mount- 
ed upon a carbon rod and inserted in the 
flame of an arc and turned until its ex- 
terior has been progressively exposed to 
the heat of the arc, thereby producing a 
fusion and compacting of the exterior sur- 
face of the tube, such as to render it 
smooth. 

A patent has recently been obtained by 
Mr. Robert D. Fannon, of Chicago, Ill., 
on a telephone transmitter hood, the ob- 
ject of which is to provide an apparatus 
by which a desk telephone can be used 
without any one in the vicinity being able 
to hear the message transmitted. The 
patent has been assigned to Delos Dunton, 
of Carpentersville, Ill. In carrying out 
the invention, a split-clamping ring is 
employed, which is adapted to be clamped 
upon the transmitter, preferably with a 
rubber band or ring interposed. Secured 


upon this ring is a casing, preferably made . 


of light sheet metal. The edges of the 
opening are covered with rubber, and the 
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opening is so shaped as to receive the 
mouth of the user. A depression is formed 
in the upper sides of the casing to accom- 
modate the nose. The edges project for- 
ward to meet the cheek and at the bottom 
to extend beneath the chin. The hood or 
casing Js so located and the aperture so 
shaped as to bring the lips to the proper 
distance from the mouthpiece and to pre- 
vent the sound of the voice escaping from 
the hood. The hood is split into four 
wings, each of which is pivoted to the front 
edge of its ring. Staples are secured to 
the back of each wing near its pivet and 
a spring-ring is passed through the staples 
and formed with outwardly turned ends, 
so that by pulling the ends together the 
diameter of the ring is increased, so that 
(hey can be folded together to form the 


hood ready for use. 


100 


Vol. 45—No. 3 


Reviews of Current Engineering and Scientific 


Influence of Light on the Rapidity of Forma- 
tion of Accumulator Plates. 

In this article M. Georges Rosset dis- 
cusses the announcement made recently 
by M. D. Tommasi, that light affects the 
rapidity of formation of accumulator 
plates. M. Tommasi stated two laws, the 
first being that negative plates are formed 
more rapidly in the light than in the dark, 
and, to the contrary, positive plates are 
formed more rapidly in the dark than in 
the light. It seems to the author that 
this is only two statements of one law, 
which he restates as follows: darkness 
favors the oxidation of lead, and, as a 
consequence, light favors the reduction of 
lead oxide. This is a general law, which 
is a direct consequence of the phenomena 
of chemical equilibrium. It is an ap- 
plication of the universal principle of 
action and reaction, and corresponds to 
the effect of temperature in assisting 
endothermic reactions. Light, being a 
positive manifestation of energy, tends to 
unbalance equilibrium in the endothermic 
sense—that is to say, it favors the reduc- 
tion of salts of which the formation is 
- exothermic.—Translated and abstracted 
from L’Eclairage Electrique (Paris), 
June 18. 
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# 
Atmospheric Radioactivity. 

Recent investigations have shown that 
radioactive gas may be obtained from 
water and from petroleum, this gas hav- 
ing the same properties as the emanation 
from radium. These facts suggested to 
Dr. H. A. Bumstead that some of this 
emanation must be present in the air 
above ground, and that the radioactive 
phenomena of the atmosphere might be 
due to its presence. An investigation has 
been carried out to determine whether 
such were the case. A long wire was 
stretched between two buildings and con- 
nected to the negative pole of a Wims- 
hurst machine driven by a small motor. 
The other terminal of the machine was 
connected to the earth, and a parallel 
spark-gap kept the potential difference be- 
tween the two constant. After allowing 
the wire to remain in this position for 
some time it was coiled up on a frame and 
placed within a cylindrica] testing vessel. 
and the effect upon an electrometer noted. 
Curves were traced, showing the decay 
of the radioactive property of this wire, 
these curves showing a decided resem- 
blance to radium emanation during the 
first two hours. When, however, the ex- 
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periments were extended over a longer 
time, it was found that the rate of decay 
changed, becoming much slower than for 
radium. A possible explanation of this 
is that the radioactivity of the air is due 
to a combination of radium and thorium. 
The possibility of the presence of actini- 
um was investigated and found to be im- 
probable. The conclusion is reached that 
the radioactivity acquired by a negatively 
charged wire exposed to the open air is 
mainly, if not wholly, due to the excited 
activities of the radium and thorium. 
With a three-hour exposure three to five 
per cent of the total initial effect is due 
to the thorium activity. With a twelve- 
hour exposure the thorium activity is 
sometimes fifteen per cent of the whole. 
There is some evidence that a small quan- 
tity of a more rapidly decaying activity 
is present in addition. It is thought that 
the radioactivity of rain and snow is due 
to radium-excited activity, the absence of 
the thorium effect being accounted for by 
the fact that the rapid decay of the thori- 
um emanation prevents its reaching, in 
appreciable quantities, the height at which 
the rain drops are formed.—Abstracted 
from the American Journal of Science 
(New Haven), July. 
A 
Organization and Work of the Bureau of 
Standards. 

A complete description is here given by 
Dr. Edward B. Rosa, the phvsicist of the 
Bureau of Standards, of the work and 
organization of that department. The 
plan of organization is given in detail, and 
a brief sketch of the history and develop- 
ment. At present, due to lack of equip- 
ment and assistants, the work is neces- 
sarily limited, the aim being to prepare 


the bureau for efficient work in the future. ` 


In that division, which is of particular 
interest to electrica] engineering, a con- 
siderable part of the work consists of the 
verification of apparatus for the measure- 
ment of resistance and electromotive force 
for the other sections of the bureau. A 
number of special instruments have been 
designed and constructed for this section. 
Preparations are now under way for mag- 
netic testing. A careful study of mica 
and paper condensers has been made, 
and a number of standards of inductance 
have been secured and their values deter- 
mined. The bureau is now in a posi- 
tion to make accurate measurements of 
both capacity and inductance, and to com- 
pare capacity and inductance standards 


for the public. The bureau is also pre- 
pared to test alternating-current volt- 
meters, ammeters, dynamometers, watt- 
meters, watt-hour meters, phase and 
power-factor meters, frequency indicators 
and other similar apparatus. Some tests 
were made recently on a lot of watt-hour 
meters, with a view to studying the effects 
of such conditions as a variation in wave- 
form and the power-factor from the nor- 
mal. The bureau can handle apparatus 
of capacities up to 1,000 amperes and 
1,000 volts, and a storage battery is be- 
ing installed which will give currents up 
to 10,000 amperes, and another giving po- 
tentials up to 7,000 volts. In photometry 
considerable preliminary work has been 
done, so that the bureau is now prepared 
to test and certify incandescent lamps as 
standards. Much work has been done with 
the Hefner amyl acetate lamp. It was 
found that this was not satisfactory for 
frequent testing. For this reason a set of 
reference standards and another set of 
working standards consisting of incandes- 
cent lamps have been prepared. The pur- 
pose of the bureau is not to undertake 
commercial testing of incandescent lamps, 
but is only to verify lamps to be used 
as standards, and to make special investi- 
gations of lamps submitted for the pur- 
pose. The bureau has also undertaken to 
operate a test laboratory in the Electricity 
Building at the World’s Fair, St. Louis. 
The work here will include the verifica- 
tion of measuring instruments to be used 
by the jury of awards in testing elec- 
trical machinery, and the testing by the 
jury of awards of instruments and appa- 
ratus submitted by exhibitors in competi- 
tion.—Abstracted from Science (New 
York), June 24. 
a 


Rubber-Planting in Ceylon and the Malay 
| Straits. 

Mr. Henry C. Pearson, editor of the 
India Rubber World, has been visiting the 
rubber-producing countries and looking 
into the resources of this material. He 
here gives an interesting description of 
the conditions in Ceylon and the Malay 
straits, where he visited a number of rub- 
ber plantations. On some of these the 
trees are planted through the tea planta- 
tions, the variety being the Hevea, which 
flourishes there. It, however, needs drain- 
age, and does not do so well in low, 
swampy ground. The tapping of the trees 
is carried out early in the morning. as 
the later docs not flow readily through 
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the middle of the day. The trees are 
tapped when they show a girth of two 
feet, without regard to their age. On 
one of the plantations visited there are 
trees eighteen years old which have pro- 
duced three pounds of rubber a year. They 
are now experimenting with the effect of 
scraping the bark of these trees, as this 
treatment seems to stimulate the lactifer- 
ous ducts. It is thought that in this way 
the older trees will yield about six pounds 
a vear. There are only a few of the old 
trees, most of the others being seven or 
eight years of age. The rubber is cured 
hy pouring it into shallow enameled pans, 
each pan holding about a quart. These 
pans are then placed in the curing-house 
and allowed to stand over night. Some- 
. times a drop or two of acetic acid is added 
to assist in the coagulation. In the morn- 
ing each pan contains a pure white cake of 
soft, spongy rubber full of water. These 
cakes are rolled out on a zinc-covered 
table, and much of the water thus ex- 
pressed. They are then dried in charcoal 
ovens, and afterward are air-dried for 
about a month. On one plantation a care- 
ful record is kept of each tree. The first 
vear that the trees on this plantation were 
tapped, 4,600 pounds of first quality rub- 
ber were secured from 4,010 trees. The 
next year 10,500 pounds were secured 
from 8,300 trees. The owner of this 
plantation has a second, upon which 2,500 
trees are yielding 3,500 pounds of rubber. 
Para rubber from Ceylon sells at Liver- 
pool for about $1.20 a pound. Although, 
at the present time, there is a constant 
demand for Hevea seeds, the planters are 
looking forward to the time when they 
will have to be put to other use than 
planting, They are now experimenting 
with an oil made from the seeds, while 
the pressed cake makes an excellent food 
for cattle—A bstracted from the India 
Rubber World (New York), July. 
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New Methods of Determining the Slip of 
Induction Motors. 

Several methods of determining the 
slip of induction motors which have been 
tried with more or less success by Signor 
Ettore Bellini are here described. The 
first two are not new, at least in this 
country. One of them, credited to Scibt, 
Is applicable to induction motors having 
a definitely wound rotor and slip rings. 
It consists merely in connecting an am- 
meter in one of the circuits, or attaching 
a millivoltmeter between two of the rings. 
The heats of this instrument will corre- 
spond to the number of revolutions of 
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slip of the rotor. The second method, 
credited to Samojloff, is stroboscopic. A 
dise having alternate black and white sec- 
tors equal in number to twice the number 
of poles of the motor is employed. This 
dise is fixed on the axis of the motor, and 
is lighted with a lamp attached to the 
same circuit as the motor. If the room 
be darkened, the disc will appear to re- 
volve in a direction opposite to that of 
the motor, the number of these revolu- 
tions indicating the number of revolu- 
tions of slip. In the first method sug- 
gested by Bellini, a disc or board is at- 
tached to a motor shaft. In this, slots 
equal in number to the number of pairs 
of poles are cut equidistant around the 
circumference. Back of this disc an in- 
candescent lamp is placed, which is light- 
ed from the circuit supplying the motor, 
the plane of the lamp filament being 
parallel to the disc. Besides this lamp 
a permanent magnet is fixed. This will 
set the filament into vibration, and if the 
filament be watched through the slots in 
the disc, it will appear to oscillate slowly 
in time with the slip of the motor. If 
m is the number of vibrations of the fila- 
ment counted in this way, n the fre 
quency, and ¢ the time, the slip will be 
equal to m divided by n t. In Bellini’s 
second method the permanent magnet is 
removed and the lamp is viewed as before 
through the slots of the disc. The in- 
tensity of illumination will appear to 
vary slowly, the number of such varia- 
tions indicating the slip of the motor. 
The latter two methods are more aatis- 
factory if the lamp is burned at about 
half the normal voltage. The first of 
them is said to be the more satisfactory.— 
Translated and abstracted from L’Elec- 
tricien (Paris), June 18. 
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A Direct-Current Generating System Giving 
a Practically Constant Voltage at a 
Variable Speed. 

A condition sometimes confronting the 
engineer is one in which a constant po- 
tential must be obtained from a dynamo 
which is driven at a varying speed. One 
method of solving this problem is here de- 
scribed by M. F. Loppé. Considering first 
the theoretical conditions to be approxi- 
mated, it is found that the product of the 
exciting current and the speed of the gen- 
erator must be constant, if the voltage 
is to be constant, assuming here an inten- 
sity of field excitation which is propor- 
tional to the exciting current, a condi- 
tion which is necessary for the success 
of this system. This relation just stated 
is represented by a curve which is one 
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branch of an equilateral hyperbola. As 
the first approximation for this charac- 
teristics let the dynamo be excited from 
a source of constant potential such as a 
storage pattery, and connect in series in 
the exciting circuit a small generator 
coupled mechanically to the main gen- 
erator, and arranged so that the electro- 
motive force set up in the former is in 
opposition to that of the battery. This 
arrangement will give a characteristic of 
the generator which is a straight line if 
the excitation of the auxiliary dynamo 
remains constant, and the desired regu- 
lation is thus obtained approximately. 
To correct for changes in the voltage of 
the batteries, the auxiliary dynamo may 
be excited in several ways, either by con- 
necting the fields directly across the bat- 
tery, by connecting them in series with 
the charging current, or by a combina- 
tion of the iwo methods. The second 
method, or the series connection, gives 
a very sensitive regulation, since the in- 
tensity of the charging current varies 
more rapidly than the voltage at the 
terminals of the battery. The method 
of applying this system to train light- 
ing is then described. A certain amount 
of regulation is obtained by shunting 
with a resistance the field of the auxil- 
lary dynamo. The usual complement of 
automatic switches is required, and an 
automatic device for closing the circuit 
when the speed of the car reaches a cer- 
tain minimum. A device suggested for 
this is an adaptation of the common cen- 
trifugal governor. The system is also 
suitable for use with hydraulic motors 
where the head of water varies, and for 
windmills.—Translated and abstracted 
from L’Industrie Electrique (Paris), 
June 25. 
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Magnetic Disturbances. 

It is reported in Terrestrial Magnetism 
and Atmospheric Electricity (Baltimore) 
for June, that on May 8, at about twelve 
minutes after 10 o’clock, Greenwich time, 
a magnetic disturbance occurred at 
Cheltenham, Md., resembling in some re- 
spects of the one two years ago, which 
began with the eruption of Mont Pelée. 
It was reported in the daily papers that 
another eruption occurred on that day, 
but no definite information as to the pre- 
cise time has as yet been obtained. On 
May 11 and 14, and again on May 26 and 
29, there were notable disturbances, in 
both cases the total range in magnetic 
declination being about twenty-four min- 


utes. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Westinghouse Companies at the 
World’s Fair. 

The main service plant at the Louisiana 

Purchase Exposition, for which the West- 


elaborate lines to combine the diverse 
characteristics of exhibition and service, 
and is an exhibit plant only in so far as 
it is representative of thoroughly modern 
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inghouse Electric and Manufacturing 
Company received the general contract, is 
naturally a notable feature of the West- 
inghouse exhibits, and one which appeals, 
because of the commanding size of the 
four big electric generating units, each of 
2,000-kilowatt capacity and their location 
in the central aisle of Machinery Hall, 
to practically all visitors to the fair. En- 
trance to the service -plant exhibit is 
through a large thirty-five-foot plaster 
ring moulded in close representation and 
in exact duplicate size of the stationary 
armature of the 5,000-kilowatt, alter- 
nating-current Westinghouse generators 
constructed for the elevated and subway 
train service in New York city. 

The total space devoted to the service 
electric plant in Machinery Hall, with the 
exciter units, condensers, cooling towers 
and the thirty-five-panel switchboard, is 
26,260 square fect. The entire steam and 
electric station was designed and equipped 
by Westinghouse, Church, Kerr & Com- 
pany, and all the motive power apparatus 
in connection with the generators and in 
the steam-generating plant in the near- 
by boiler house was furnished by the 
Westinghouse Machine Company. The 
electric plant, although within the West- 
inghouse walls at the west end of Ma- 
chinery Hall, has not been laid out on 


practice at minimum cost. The various 
organizations associated with the West- 
inghouse name, which have united in rep- 


ery Hall, of 26,260 square feet, space in 


the Palace of Electricity of 10,100 square 


fect, where Baldwin-Westinghouse electric 
trucks and locomotives also are shown, 
and space in the Palace of Transportation 
of 3,000 square feet, a total of 65,620 
square feet, or nearly ten times the space 
occupied by the same intcrests at the Pan- 
American Exposition at Buffalo in 1901. 

The Westinghouse exhibits and prepa- 
rations for the reception and entertain- 
ment of visitors constitute a noteworthy 
feature of the industrial display at the 
exposition. In Machinery Hall, in ad- - 
dition to the electric service plant and 
the main exhibit of Westinghouse gas en- 
gines, turbo-generators, rotaries, exciters 
and motors in operation, all enclosed with- 
in ornamental staff walls and columned 
entrances of classic design, is the West- 
inghouse auditorium, which seats 350 per- 
sons, in which are displayed at regular 
hours through the day the biograph and 
mutoscope pictures of scenes in and about 
the various Westinghouse works in the 
Pittsburg district, including the first in- 


terior photography of the kind ever taken 


by means of the Cooper Hewitt mercury 
vapor lamp. Through the courtesy of 
the companies, this auditorium, which is 
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resentation at St. Louis under the title 
of the “Westinghouse Companies at Louis- 
iana Purchase Exposition,” have addi- 
tional adjoining exhibit space in Machin- 


esign, rendered 


all times by 4 
a con- 


of ornate architectural d 
coo) and comfortable at 
ventilating svstem which provides 


r and brilliantly 


tinual supply of pure al 
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lighted by the four principal systems 
of electric illumination, will be used 
throughout the fair as a meeting-place for 
scientific societies and technical congress- 
es. The lighting of the hall is with the 
incandescent lamps of the Sawyer-Man 
Electric Company, Bremer arc lamps, 
Cooper Hewitt mercury vapor lamps and 
the Nernst glowers, all of which are used 
extensively throughout the Westinghouse 
display. 

The Cooper Hewitt lamps are shown in 
the booths in Machinery Iall and in the 
Palace of Electricity, as designed for use 
in general illuminating, photography and 
photoengraving, with samples of work by 
some of the best operators in the latter 
line. Demonstrations of the lamps will be 
given for the benefit of the National 
Photographers’ Association’s convention 
in October. The lamps are in use on the 
grounds by the Official Photographic Com- 
pany, and in an illuminated sign of the 
Robins Conveying Belt Company, in the 
Pike shows, “Over and Under the Sea” 


and the “German Tyrolean Alps,” and in | 


various exhibits. The most striking use 
of the lamp, however, is in the eight-foot 
tubes which are hung over the entrance 
to the Westinghouse auditorium, and over 
the entrance to the Cooper Hewitt booth 
in the Palace of Electricity. 

There are in all about 10,000 Nernst 
glowers in use in the exhibition buildings, 
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the National Cash Register Company uses 
the glowers in its three displays in the 
Liberal Arts, Electricity and Education 
buildings, and the Westinghouse compa- 
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sockets, receptacles, switches and other 
products, including details manufactured 
by the Perkins Electrical Switch Manu- 
facturing Company. The R. D. N uttall 


WESsTINGHOUsK BRAKE EXHIBIT, FROM MAIN AISLE, TRANSPORTATION BUILDING. 


nies use 300 big street glowers in their 

exhibits. . 
The Sawyer-Man company’s display of 

various types and sizes of its well-known 


VIEW THROUGH SHAFT APERTURE, CoRLiss ENGINE, Exrosition SERVICE PLANT, 
WEsTINGHOUSE Exuisit, MACHINERY HALL, 


6.000 of them in the Fine Arts Museum, 
where they effectively solve the problem 
of artistic illumination. The handsome 
lilinois State Building is lighted by them, 
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incandescent lamps is in the general West- 
inghouse exhibit space in the Palace of 
Electricity. There, also, the Bryant 
Electric Company shows a variety of lamp 


Company’s exhibit of cut and planed 
gears, trolleys, trolley gears and pinions 
for electric railway, mine and industrial 
haulage motors, is in Machinery Hall, 
near the Westinghouse headquarters. 

The Pittsburg Meter Company has a 
separate booth in block 35 of Machinery 
Hall. There the Keystone water metezs 
and parts, with Westinghouse fish traps; 
Westinghouse gas meters; water meter 
provers; and a Westinghouse proportional 
twelve-inch gas meter of the new straight 
line type, with a capacity of 100,000 cubic 
feet an hour, are shown. A graduated 
assortment of Keystone water meters on 
a revolving pyramid frame, with a six- 
inch meter at the ‘base and a one-half-inch 
meter at the apex, constitutes the moving 
feature of the display. 

Steam for the Westinghouse electric 
service plant is piped from the boiler 
house, known as the Steam and Fuels 
Building, near-by, in which there has been 
installed under the direction of the same 
engineers and contractors a large bat- 
tery of Babcock & Wilcox water tube 
boilers built into a single setting, with 
a total capacity of 6,400 horse-power. 
Equipment here includes also Roney me- 
chanical stokers at the furnaces, oper- 
ated by Westinghouse standard steam en- 
gines, a complete coal-conveying sys- 
tem furnished by the Link Belt Engi- 
neering Campany, Cochrane feed-water 
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heaters, Worthington steam pumps, me- 
chanical draught, condensers, cooling tow- 
ers, and other apparatus to be found in a 
model station of the present day. The 
auxiliary apparatus in the electric plant 
includes three eighty-kilowatt, direct-cur- 
rent, 125-volt, direct-connected, engine- 
driven exciter units, two of which are 
sufficient to operate the entire plant and 
adjacent auxiliary machinery in the ex- 
hibit sections. Each of the four chief 
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at a potential of 440 volts. The unit se- 
lected for exhibit is of a size that has met 
with most extended introduction by rea- 
son of its applicability to power stations 
of moderate size. 

The horizontal engine will be of par- 
ticular interest to engineers, as its de- 
velopment has been coincident with the 
introduction of gas power upon a large 
scale in this country. This engine may be 
regarded as strictly representative of the 
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Company occupies a space of over 10,000 
square feet, including 1,600 square feet - 
devoted to the display of electric trucks 
and locomotives constructed in conjunc- 
tion with the Baldwin Locomotive Works. 
Two locomotives built for mine service 
are shown, one weighing 20,000 and the 
other 30,000 pounds, each equipped with 
two No. 79 motors at 500 volts. Another 
20,000-pound locomotive, for switching, 
is equipped with two No. 75 motors at 
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generating units receives steam from a 
separate line, supplied by a separate bat- 
tery, the entire plant thus consisting of 
two sections, which may be operated in- 
dependently or together. 

The exhibit service plant, immediately 
west of the company’s headquarters, 18 
utilized to furnish power for various 
purposes, and includes a Westinghouse- 
Parsons steam turbine generating set of 
400-kilowatt capacity, operating at a speed 
of 3,600 revolutions per minute, and de- 
livering a three-phase, sixty-cycle current 


modern internal combustion motor in its 
most recent development. 

An important part of the Westinghouse 
installation, which is seen by few, is the 
pumping apparatus under the beautiful 
cascades in front of Festival Hall. This 
equipment was designed to supply 90,000 
gallons of water a minute for these cas- 
cades, by three large centrifugal pumps, 
each driven by a 2,000-horse-power West- 
inghouse induction motor. 

In the Palace of Electricity, the West- 
inghouse Electric and Manufacturing 


220 volts. In the regular electrical equip- 
ment display are a 400-kilowatt turbine 
type generator; typical generators for di- 
rect and alternating currents, for belt or 
direct-connection ; rotary converters; M0 
tor-generator sets; oil-insulated and alr- 
blast transformers; direct-current and 
alternating-current railway motors and 
controllers ; single and polyphase induction 
motors of constant and variable speeds ; 
direct-current motors of many types, m- 
cluding motors for variable-speed service, 
from single and. double-voltage CiT- 
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cuits; switchboard apparatus, ammeters, 
voltmeters, wattmeters, synchroscopes, 
power-factor meters, circuit-breakers and 
switches, many of them electrically oper- 
ated; portable instruments; instruments 
of precision; potential regulators, and in- 
numerable ather forms of auxiliary appa- 
ratus and instruments. The alternating- 
current, series-wound, single-phase crane 
motors, similar in type and general con- 
struction to the single-phase railway mo- 
tors exhibited in the Transportation 
Building, and the new “Westinghouse 
Unit Switch System of Multiple Control” 
are also to be seen in this section. ‘Ihe 
spectacular high-tension sign, using a po- 
tential of 50,000 volts, which spells the 
name “Westinghouse” in lightning-like 
discharges radiating from large letters 
over a plate-glass surface—one of the 
attractions of the Pan-American Expo- 
sition—is to be seen in the Westinghouse 
auditorium. 

The combined exhibit of the various 
Westinghouse brake companies extends 
for 150 feet down the aisle from the turn- 
table in the Transportation Building. 


At the end nearest the turn-table is a. 


reception room for guests, and at the 
other end is a booth fitted up as a Rus- 
sian kiosk by the Westinghouse Company, 
Limited, of St. Petersburg, to be used as 
a rendezvous for Russian visitors to the 
fair. Included in this operating exhibit 
is the display of the Westinghouse Elec- 
tric and Manufacturing Company’s al- 
ternating-current, single-phase railway 
motors. 

The Westinghouse Air Brake Com- 
pany’s exhibit shows a rack made up 
of apparatus constituting the equipment 
for a six-coach passenger train with en- 
gine and tender, all fitted throughout 
with the high-speed brake and signal 
equipment. The engine and tender are 
equipped also with the combination auto- 
matic and straight air brake which is now 
æ% much in use. The method at present 
generally adopted when two pumps are 
used on one locomotive is shown, and one 
of the novel features of the rack is that 
all valves are placed in duplicate, one 
sectioned so as to show the internal work- 
ing mechanism, and connected to the 
valve in such a manner that it moves as 
the regular valve is operated. The opera- 
tion of the various valves is thus readily 
studied. 

The Westinghouse friction draught gear 
also is shown in section, with a machine 
“specially designed for testing it in opera- 
hon. The available power which can be 
exerted on the draught gear approximates 
3,000 pounds. A triple valve testing rack 
is presented to show the manner in which 
this device is naw ‘being fnstalled in 
many railroad shops. Sectional parts 
also are shown of the other apparatus of 
the Westinghouse Air Brake Company 
and the Westinghouse ‘I'raction Company. 
The latter’s exhibit consists of the mag- 
netic brake and car-heating apparatus 
and the straight air brake for both motor- 
driven and axle-driven compressors. The 
magnetic brake is applied to a truck oper- 
ated on a track forty-five feet long, the 
truck being equipped on both ends with 
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friction draught-gear buffers, showing the 
use of this device which has become ex- 
tensively adapted to this kind of service. 
In this connection also is shown the sepa- 
rate vrake controller for use with tihe 
magnetic brake when it is decided to 
add the latter to street railway equipment, 
having ordinary controller for the motor. 

The straight air-brake rack shows the 
equipment now used in the atraight air 
outfit on electric cars that are operated 
by one of its standard compressors. 
The compressors shown are of the axle 
and motor-driven types, in section for 
inspection of their internal working parts. 
One of the sectional compressors is fitted 
to move with a regular compressor in 
operation. 

Swinging picture frames are hung 
from a pipe frame to show photographs 
and colored instruction charts which por- 
tray the equipment made by the Westing- 
house Traction Brake Company, the colors 
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use in the tunnels of the Pennsylvania 
Railroad under the Hudson river to New 
York city shown in position in a full 
size model of one of the tunnel tubes. The 
company’s most important exhibit at St. 
Louis, however, is in installations in ac- 
tual service, including the Westinghouse 
electropneumatic interlocking system 
at the big Union station, which controls 
all of the passenger yard movements. 
-a 


The Lunkenheimer Exhibit at 
St. Louis. 

The unique exhibit of the Lunken- 
heimer Company, Cincinnati, is situated 
in Machinery Hall, in block 26. The ex- 
hibit is easily identified bv a large model 
of the company’s familiar “Valve in 
Hand,” which occupies a prominent cor- 
ner of the exhibit. This may be seen in 
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representing the different pressures during 
the operation of the brake. In the ex- 
hibit of the American Brake Company 
is shown a model of the outside equal- 
izing brake for locomotives, and the 
American automatic slack adjuster. The 
Westinghouse Automatic Air and Steam 
Coupler Company shows the ends of two 
freight cars fitted as movable models to 
show the operation of the device in ac- 
tual practice. This also is shown on 
two small models fitted with air and steam 
and signal coupler. Under this model 
is another working model of the magnetic 
brake, arranged to show the operation of 
the device. 

The Union Switch and Signal Com- 
pany’s exhibit is a group of signals, full 
size and in working condition, erected 
in the Transportation Building. The 
company shows also examples of elec- 
trical apparatus for the operation and 
control of signals, photographs of various 
installations, and a signal designed for 


the accompanying illustration. Pyra- 
mids of globe, angle, cross, lever and gate 
valves of various designs and sizes, both 
in brass and irm, are artistically ar- 
ranged about the exhibit, and these are 
agreeably offset by a black plush curtain 
at the side and rear. 

The glass cases arranged in front of 
the exhibit contain a smaller class of 
goods manufactured by the company, 
such as lubricators, oil and grease cups, 
cocks, ete., of all sizes. Neat designs of 
racks containing various sizes of whistles, 
injectors, pop valves and a varicty of 
other specialties increase the exhibit value 
of this booth. New designs of water 
gauge and oil pumps for cylinder lubri- 
cation are features in themselves. In 
addition to this there are distributed 
about the exhibit pipe fittings of every 
description, together with whistles, safety 
and check valves and numerous other 
appliances. 
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An Electric Air Drill. 
In the ordinary air drill, it will be re- 
membered, the drill forms a part of the 
connecting rod of the air piston, the pis- 


Box ELECTRIC DRILL, MOUNTED on COLUMN. 


ton itself, with its rod and the drill at- 


tached, being forced to and fro by the’ 


reciprocating action of the cylinder, the 
air being alternately on each side of the 
piston, as in the reciprocating steam en- 
gine. In electric percussion drills the ac- 
tion of the reciprocating piston has been 
imitated as closely as possible, motion 
being transmitted to the drill through 
a carriage to which it is attached, the car- 
riage receiving motion from the electric 
motor through beveled gearing and a 
flexible shaft. In the “Box” electric drill, 
_ made by the Denver Engincering Company, 
Denver, Col., the construction of the re- 
ciprocating drill has been departed from, 


Box ELECTRIC DRILL, SHowrne DRIVING 
GEARS. 


and a return to the principle of the hand 
hammer and drill. With man-power, no 
machine has yet beaten the man wielding 
a sledge against the head of a drill held 
in position by his mate. In the “Box” 
electric drill, this principle rules. The 
drill is loose, held in the hole and in posi- 
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tion for the hammer by a chuck similar 
to those used in a lathe. The head of the 
drill is struck by the hammer just as it 
would be in hand drilling, but the ham- 
mer im this case is the head of a stout 
piston rod, and it is moved by the air, 
which is compressed behind it. The ap- 
paratus consists of the usual essential 
pants, an outer containing-case, in which 
works an air cylinder, with a piston in- 
side. But the cylinder and piston are 
both movable. The piston is loose in 
the cylinder, and the cylinder is loose in 
the case. The cylinder is connected 
througha crank shaft to the motor, 
which forme part of the equipment, and 
it works to and fro, just as a piston does 
in the reciprocating engine cylinder, as 
the crank moves round. The head of the 
drill projects through the front of the 
cylinder, ready for the blow which the 
piston will administer. As the crank 
shaft turns, the cylinder moves forward 
toward the piston, compressing the air 
which is confined in the space between the 
rear end of the cylinder and the rear end 
of the piston. When the air is compressed 
to a certain figure, the piston is thrown 
forward against the head of the drill, 
its piston rod striking the drill just as 
the hammer in the hand of a man would, 
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chuck and a shaft which receives motion 
from the motor. This again is the prac- 
tice with hand drilling. After each blow 


Box ELECTRIC DRILL, SHowine HINGE 
ARRANGEMENT. 


the holder turns the drill a portion of a 
revolution, so that fresh parts of the drill 
point are presented to the rock face at 
cach blow. The feed is accomplished by 
moving the whole apparatus forward as 
the hole deepens, in the usual way, by 
means of a screw attachment to the case 
and the clamp which supports it on the 
drill pillar. 

It is claimed that this drill works 
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but striking it more certainly and more 
truly, provided that the drill chuck is 
kept in order. The motion of the piston 
forward compresses the air in front of 
it, and this is assisted by the motion of the 
air cylinder, which commences to return 
ax soon as the blow ‘has been struck on 
the drill head. The air cylinder and the 
piston return to the first position ready for 
another forward stroke, which is given, with 
its accompanying blow on the drill head 


as before. The drill itself recoils, natur- 


ally, after it has been struck, and its re- 
coil is assisted by the motion of the air 
in the cylinder behind it. The drill is 
turned continually as the apparatus works 
by motion transmitted to the drill chuck 
by means of spur gearing between the 


with one and one-half horae-power, 
all told, as against twelve horse-power re- 
quired at the compressor with the ordi- 
nary air drill. One of the great troubles 
in connection with labor on the Rand 
has been due to the drilling question. The 
black who is available in South Africa 
is quite as good for hand drilling as the 
white who is available, and he costs very 
much less. Under the peculiar condi- 
tions of working, the hand drilling proc- 
ess with black labor is cheaper than ma- 
chine drilling, mainly on account of the 
greater flexibility of the hand de 
process. The lode winds about, an 
changes ‘its thickness and ita shape m 8 
most exasperating manner. Hand drill- 
ing can follow this, machine drilling can 
not so easily. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW MICHIGAN BLECTRIC POWHR PLANT—Plans to develop 
a thousand horse-power from the Intermediate river, near Bellaire, 
Mich., and to furnish Charlevoix and other surrounding towns with 
current for lighting and power purposes are being projected. It is 
very likely that a new power plant will be built at this place to fur- 


nish alternating current. 
ALABAMA WATER POWER PLANS—The Cherokee Develop- 
ment and Mining Company has perfected plans to build a large water 
power plant at Cherokee Bluff, on the Tallapoosa river, and to supply 
electric power to the city of Birmingham, eighty-five miles away. It 
is proposed to develop 25,000 horse-power to augment the power now 
used there. The river will be obstructed by a dam of granite 100 


feet high. 

THE KERN RIVER POWER PLANT STARTED UP—Los An- 
geles (Cal.) was connected on the evening of July 2 with the Kern 
river transmission line, 128 miles long. The line has been completed 
by the Kern River Light and Power Company from the power sta- 
tion at Borel, on the Kern river, where power is developed by means 
of water-wheels twelve miles further up the stream. The ultimate 
voltage will be 65,000. The power will be used by the electric rail- 
way systems in Los Angeles, Pasadena, Pomona, Riverside, San 
Bernardino and other places. 

MORE BQUIPMENT FOR THE SAO PAULO HYDRAULIC 
PLANT—The Sao Paulo Tramway, Light and Power Company, Lim- 
ited, has awarded an important contract for further equipment to 
be installed in the hydraulic plant on the Rio Tiete, located about 
twenty-five miles from Sao Paulo, Brazil. The additional machinery 
will include a 2,600-kilowatt generator for direct connection to a 
water-wheel of 4,000 horse-power capacity. The existing equipment, 
together with what is now ordered, will make the capacity of the 
Rio Tiete plant 10,000 horse-power. 


AMBRICAN MACHINDPRY FOR NEW ZBALAND TRAMWAY— 
The Auckland (New Zealand) Tramways Company, which is now 
controlled by the British Electric Traction Company, and which 
operates an electric traction system in Auckland, New Zealand, is to 
extend its power-house. The capacity of the plant will be increased 
from 1,500 to 2,500 horse-power. The existing equipment is largely 
of American manufacture. The line was built by the London inter- 
ests of the electrical engineering and contracting firm of J. G. White 
& Company, New York city. Twelve additional cars will also be 


employed on the system. 


BLECTRICAL SUBWAY COMPANY WINS SUIT—The applica- 
tion of the West Side Electric Company, of New York, for a manda- 
mus to compel the Consolidated Telegraph and Electrical Subway 
Company to grant it the right to use the Consolidated company’s 
subways for the laying of wires was dismissed on July 8 by Supreme 
Court Justice Truax. The alternative mandamus which had been 
previously granted, and because of which the application for a per- 
emptory mandamus was argued, was also disposed of. Justice Truax 
was of the opinion that the consent of the municipal authorities is 
necessary to enable any concern to lay wires or other conductors 
for either gas or electricity, and as the municipal authorities have 
refused to acknowledge the West Side company’s rights, a manda- 
mus could not lie against the rival company. 


MICHIGAN TELEPHONE COMPANY’S EXTENSIVE PLANS— 
The Michigan State (Bell) Telephone Company is about to begin 
extensive improvements to its existing lines, and will also install 
several new circuits. The Michigan State company has a large sys- 
tem in Marquette County, in which it serves all cities and towns, 
and in the city of Marquette alone a few years ago it expended al- 
most $100,000 in improvements. Long-distance lines radiate to tha 
east, that to Sault Ste. Marie and St. Ignace bringing the county in 
touch with Detroit and intermediate points. It also has connection 
to the South through Escanaba, Menominee and other communities. 
It is not intended merely to improve the state lines, but radical 
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changes will be made in the lines and central office equipment, so 
that international connections may be accomplished. 


MEXICAN BÐLBÐCTRICAL NOTBS—The American-Mexico Com- 
pany, Chicago, Ill, is planning extensive power improvements at 
Velardena, state of Durango, Mexico, for the purpose of operating 
the two smelters which are to be constructed by the company, and 
also drive machinery in the mines in that locality. Manuel Cuevas, 
who has extensive water concessions in the state of Jalisco, Mexico, 
is making arrangements to begin construction work. The conces- 
sions permit of the utilization of water from Lake Chapala sufficient 
to irrigate 300,000 acres. The pumps which will distribute the water 
through irrigation canals will be operated electrically. The power 
will be supplied from a plant which will be built on the Santiago 
river. The Mexican Light and Power Company, Limited, has 
awarded a contract for 1,500 miles of wire. This will be used on 
the 125-mile transmission line which the company is constructing 
from its Necaxa plant to Mexico City and El Oro mining camp. A 
company has been formed to build an electric lighting plant in the 
territory of Tepic. Mr. Alfred Lonergan, an Englishman who has 
been identified with mining and agricultural interests in Tepic for 
a number of years, is at the head of the company. 


ELBPCTRICAL DEVRLOPMENTS IN CUBA—The Cienfuegos, 
Palmyra & Cruces Railroad and Electric Power Company, which was 
organized last fall for the purpose of constructing and operating an 
extensive electric railway system in southern Cuba, and for lighting 
a number of cities and villages in that vicinity, is to award contracts 
for material and equipment representing an expenditure of some 
$500,000. The company is composed mostly of Cuban capitalists. 
There are also some Germans in the company. Mr. Bruno Diaz, of 
New York city, is president, and Mr. Cornelius C. Vermeule, also of 
New York city, is the consulting engineer. The company will build 
an electric traction system in Cienfuegos. Power will be developed 
at Hanabanilla Falls. These are located about thirty miles from 
the city of Cienfuegos. The available fall is 470 feet. The initial 
plant, for which contracts are to be let, will have a capacity of about 
4,000 horse-power. Eventually additional equipment will be put in 
which will bring the development up to 10,000 horsepower. The 
company will take over the local company operating the lighting 
system, which has at present 3,500 incandescents in use. This num- 
ber will be doubled, and 250 arc lamps will be installed for street 


lighting. 
TELEPHONE AND TELEGRAPH. 

SHILOH, GA.—The Southern Bell Telephone Company has com- 
pleted the extension of its telephone line from Waverly Hall to 


Shuioh. 
PRATT CITY, ALA.—The People’s Telephone Company is extend- 
ing its lines to Sandusky and is also making extensive improve- 
ments to its service in this city. 
WASHINGTON, D. C.—The Southern Telephone Company will 
build a line to connect Leonardtown, Md., with Mechanicsville, by 
way of Laurel Grove and Morganza. 


TRENTON, N. J.—Poles have been set as far as Millhurst by the 
North Eastern Telephone Company, which was recently granted 
permission to build a line from Freehold. 

BLUE SPRINGS, NEB.—The Gage County Independent Tele- 
phone Company has commenced the erection of two new lines, one 
running south into Kansas, and the other west to connect with a line 
already in operation. 

MONTREAL, CAN.—The first of the seven wireless stations that 
are being constructed by the Marconi company under agreement 
with the Canadian Government has been opened. It is on Fame 
Point, 320 miles below Huebre. 

WASHINGTON, IND.—F. D. Grismore and D. E. Elliott are con- 
structing a telephone line forty miles in length in the southeastern 
part of Daviess county. The line when completed will connect 
Alfordsville, Glendale, Hayesville, Waco, Whitfield and Loogootee, 
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and will tap a country which is oniy partly reached by telephone at 
the present time. 


ALBANY, N. Y.—The Hudson River Telephone Company is mak- 
ing numerous extensions to its service, underground conduits being 
constructed in Newburgh, Middletown and Saratoga. A line is also 
being built from Saranac Lake to Malone. 


KALAMAZOO, MICH.—The Michigan State Telephone Company 
is building a new line from Hartford to Benton Harbor, on which 
there will be four circuits. Two new circuits are also to be added 
between Hartford, South Haven and Kalamazoo. 


CHICAGO, ILL.—The Illinois Central is to expend $500,000 in 
reorganizing and improving its telephone system. Wires weighing 
400 pounds to the mile will be substituted for those of 175 pounds, 
now in use. The system is also to be extended over the Omaha 
division. 


LOS ANGELES, CAL.—The Sunset Telephone Company is pre- 
paring for improvements in its system at Santa Monica, which will 
involve the expenditure of $20,000. A new line is to be put in and 
new phones are to be set in the East Santa Monica Land and Water 
Company tract. 


CHEYENNE, WYO.—The Rocky Mountain Bell Telephone Com- 
pany has commenced work on new lines which will connect all 
isolated districts. These will extend from Burlington to Germania, 
Burlington to Otto, and Burlington to Fenton. A line from Basin 
will also be constructed up the Big Horn river. 


COLUMBUS, OHIO—It is stated that the capacity of the Colum- 
bus Citizens’ Telephone Company will not be increased until after 
January 1, 1905, as its new building will not be completed until 
November 1. The new plant will have a minimum capacity of 8,000 
telephones, and this can be increased to any desired number. 


CARROLLTON, GA.—The Gainesboro Long-Distance Telephone 
Company, of this city, announces the completion of its extension 
from Cedartown, Ga., to Borden Springs, Ala., a line eighteen miles 
in length. The telephone company has also completed a double 
circuit on the Atlanta and Jackson, Ga., branch of its system. 


CLEVELAND, OHIO—At the annual meeting of the Cleveland 
Telephone Company the following officers were elected for the ensu- 
ing year: Frederick P. Fish, president; H. J. Pettengill, vice-presi- 
dent; P. Yensen, general manager; Charles A. Grant, secretary; 
James P. McKinstry, treasurer; John Balch, assistant treasurer. 


LINTON, IND.—The Central Union Telephone Company is mak- 
ing many improvements to its system in the vicinity. A new 
switchboard has been installed in this city, and copper circuits 
erected to Terre Haute, Brazil and Vincennes, and the company in- 
tends in the near future to connect with Midland and Jasonville. 


PITTSBURG, PA.—The Central District and Printing Telegraph 
Company has opened a new exchange at Carrick, on the Suburban 
trolley line, some distance south of Mt. Oliver. The new exchange 
is considered part of the Pittsburg city district; is to be known as 
Carrick, and covers a territory of about four square miles heretofore 
entirely without telephone connection. 


WEST PLAINS, MO.—Work is now being pushed on the new 
telephone line between West Plains and Willow Springs, via Olden 
and Pomona. This line is owned jointly by C. H. Gale, of the West 
Plains Telephone Company, and W. N. Wicks, of the Willow Springs 
Telephone Company. Several other lines are under construction in 
Howell county. Frank Crowly, of Bly, who owns the line to Gaines- 
ville and also from Bly to Moody and Viola, is building an inde- 
pendent line to Bakerfield to connect with his other lines at Bly. 
The new line east from this city to the county farm and Chapin 
via the Carson mine, is in operation. It is owned by the West Plains 
Telephone Company. 

DENISON, TEX.—-Arrangements have been made for the string- 
ing of two new telephone lines, which will connect the South- 
western Telegraph and Telephone Company, of this city, with new 
points in the Indian Territory and Oklahoma. The American Tele- 
graph and Telephone Company, with headquarters in Chicago, will 
build from Lawton, Okla., to Denison, and from Lawton to Joplin, 
Mo. The Missouri & Kansas Telephone Company, which is prac- 
tically a dependent company of the American, will string a line from 
Puleell, I. T., direct to Denison. Tt is expected that the new lines 
will be in operation and all cities en route connected up by Sep- 
tember 1. 
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ELECTRIC LIGHTING. 


GREENE, IOWA—A company has been formed to purchase and 
operate the electric light plant. 


STILLMORE, GA.—Wires are now being strung through the town 
for an electric light plant, backed by local capital. 


TONAWANDA, N. Y.—The Tonawanda pumping station has com- 
pleted the installation of an electric lighting plant for its own use. 


CLINTON, LA.—The Clinton electric light and ice plant has been 
sold at sheriff’s sale to Isidor Mazen. A new company will be 
organized by local interests. 


RUSHFORD, MINN.—The city council has closed a contract for 
enlarging the municipal electric plant, the work to be completed 
within sixty days, at a cost of $2,784. 


DARTMOUTH, NOVA SCOTIA—Operations on the new day plant 
of the Electric Light Company have been begun, and it is hoped to 
have the station in operation by September 1. 


DENVER, COL.—The work of constructing an electric light line 
to Fort Russell has been commenced. All of the new buildings, be- 
ing erected at a cost of $800,000, will be wired. 


BEDFORD, MASS.—The electric lighting system for the streets 
of this town has been placed in operation. Thirty-candle-power in- 
candescent lamps are used, burning from sunset until 1 A. M. 


LAKEVILLE, CT.—The electric light plant on the grounds of the 
Hotchkiss school has been totally destroyed by fire. The loss is esti- 
mated at $20,000, which is covered by insurance. The plant will be 
rebuilt immediately. 


BIRMINGHAM, ALA.—The aldermen of East Lake have granted 
a thirty-year franchise to the Birmingham Railway, Light and Power 
Company, and the company will at an early date install a system of 
electric lights in the town. 


NIAGARA FALLS, N. Y.—The plans for the Ontario Power Com- 
pany’s power-house have been approved by the commission of the 
Niagara Falls Victoria Park. The length of the power-house will be 
1,000 feet, built in three sections. 


FOND DU LAC, WIS.—At a recent meeting of the North Fond 
Du Lac village board a movement toward erecting a lighting plant 
for the village was launched. It was decided to lay the question 
before the people, and a special vote will be taken. 


PORT JERVIS, N. Y.—The village has entered into a contract 
with the Port Jervis Electric Light, Power and Gas Company for 
lighting the village streets, at $9,896.56 per year. The company also 


agrees to furnish light to private consumers at ten cents per kilo- 
watt-hour. 


CINCINNATI, OHI1O—The Cincinnati Gas and Electric Company 
announces that $1,740,004 of treasury stock will be floated to pay for 
that amount of improvements made the past year or to be completed 


this summer. The stock is offered at par, and is part of the $2,000,- 
0v0 issue authorized a year ago. 


BATH, N. Y.—The Bath Electric Light and Power Company has 
contracted for a new dam in the Conhocton river to cost $4,000, re- 
placing the one damaged by floods last spring. This is taken to 
indicate that the company intends to resume the day service, which 


` was discontinued several weeks ago. 


BALTIMORE, MD.—The Baltimore county commissioners have 
awarded to the Baltimore County Water and Electric Company the 
contract for lighting Highlandtown and Canton for five years. Ninety 
dollars a year will be paid for each arc light, and $22.50 for thirty- 
two-candle-power incandescent lights. 


VANCOUVER, BRITISH COLUMBIA—The British Columbia 
Electric Company, operating the electric lights in Vancouver, New 
Westminster and Victoria, has acquired the business and plant of 
the Vancouver Gas Company, and announces a reduction on present 
charges for lighting of twenty per cent. 


OAKLAND, CAL.—The power plant on the State University 
grounds is to be enlarged at a cost of $10,336 for the additional 
building alone. The work is to commence immediately. The con: 
tract stipulates that the work must be completed by November 5, 
1904. Until recently the power plant has been sufficient for the 
demands upon it, but with the construction of new buildings the 
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enlargement is necessary. The plant furnishes light to the buildings 


and grounds. 
BPLOIT, WIS.—The common council of Beloit has entered into 


a contract with the Beloit Electric Company, a branch of the Mil- 
The 


waukee Gas Light Company, for street lights for ten years. 
most improved electric light will be furnished as follows: One hun- 
dred lights till one o’clock at $65; ten lights all night at $85. 


STUART, VA.—The Electric Light and Power Company, with a 
capital of $5,000, has received its charter. Its officers are John 
Axford, president; J. M. Hooker, vice-president, and E. J. Harvey, 
gecretary and treasurer. It is the purpose of the company to have 
the plant in working order and the town lighted by September 1. 


MUNCIE, IND.—It is understood that the American Electric 
Company, which purchased the plant of the Muncie Electric Light 
Company, in this city, will begin in the near future to make ex- 
tensive improvements. It is said that the service will be extended 
to all parts of the city and the capacity of the plant greatly in- 


creased, 
ROCKFORD, ILL.—The directors of the Central Heat and Power 
Company will install electrical equipment to cost $40,000 in its plant 
on Chestnut street, near the river. The company is planning to 
branch out in several ways, and the heating plant will be enlarged 
to meet the demands made upon it. Two new boilers have been 


ordered. 


WORCESTER, MASS.—The selectmen and the officials of the 
Milford Electric Light and Power Company have effected a com- 
promise as to the price of electric arc light in Milford, temporarily, 
and it is agreed that the lights shall serve on a moonlight schedule, 
the price of each arc light to be $75 per year, instead of $100, which 


has been the price several years. 


WBST CHESTER, PA.—It is announced that within sixty days 
the extensive electric plant being erected by the Ridley Creek Supply 
Company will be in operation. The plant, which is to furnish elec- 
tric power and light to Malvern, Duffryn Mawr, Paoli and other 
points on the Pennsylvania Railroad in that section, will be one of 
the largest and most complete in eastern Pennsylvania. 


SUMPTER, ORE.—The new power plant of the Sumpter Light 
and Water Company has been started up. Underground conductors 
convey the power from the station on Powder river to the town, a 
distance of four miles. The old plant was run by steam, and its 
operation proved to be very expensive. Additional dynamos have 
been installed, and the plant is now complete in every respect, 


CHICAGO, ILL.—First payment of compensation to the city 
under its fifty-year ordinance has been made by the Commonwealth 
Electric Company in a check for $38,972.97 deposited with the city 
collector. This sum is three per cent of the gross receipts from the 
Operation of its plant from June 1, 1903, to May 31, 1904, the sixth 


year of operation. The gross receipts from operation are given as 


$1,299,098.98. 


NEWBURYPORT, MASS.—Work on the municipal power and 
light plant, which is being put in the town of Merrimac is progress- 
ing well, and the indications are that the plant will be in working 
order by September of this year. About 200 of the poles, out of the 
proposed 400, have already been set. There will be over 300 street 
lights, and over six miles of streets will be lighted. The installing 
of the entire electric plant is estimated to cost about $11,000. 


BELAIR, MD.—The Glencove Power Manufacturing and Supply 
Company, of Harford County, which secured a charter at the last 
session of the Maryland legislature, has organized by electing the 
following officers: president, Charles A. Andrew; secretary and 
treasurer, Jas. T. Jones, Charles H. McComas was elected attorney 
and the incorporators were chosen as directors for the first year. 
The incorporators are Charles A. Andrew, Daniel H. Carroll, James 
T. Jones, Harry I. Rowe and Charles H. McComas. The company is 
authorized under its charter to generate and supply electric current, 
erect and maintain the necessary poles and lines for the convey- 
ance thereof, and to engage in the business of generating and fur- 
nishing electric current for all purposes. It is also authorized to 
build and operate steam or electric railways within the limits of 
Harford County. 
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NEW INCORPORATIONS. 
YOUNGSTOWN, OHIO—Niles Electric Company. $100,000. 
SENATOBIA, MISS.—Tate County Telephone Company. $1,000. 
LINCOLN, NEB.—The Cushing Independent Telephone Company. 


$5,000. 

CHICAGO, ILL.—Galesburg Railway and Light Company. $1,- 
500,000. 

INDIANAPOLIS, IND.—Eureka Telephone Company. 
from $10,000 to $15,000. 

MECHANICSBURG, VA.—Mechanicsburg Telephone Company. 
$5,000. J. Burton, president. 

MADISON, WIS.—The Farmers’ Independent Telephone Com- 
pany. Increased from $1,000 to $2,500. 

EAST RANDOLPH,.N. Y.—East Randolph Telephone Company. 
$10,000. Directors: Rollin Dow and others. 

TRENTON, N. J.—The National Gas, Electric Light and Power 
Company. Increased from $10,000 to $4,000,000. 

ALTON, ILL.—The Davis Electric Company. $2,000. 
ators: C. B. and R. E. Davis, and C. E. Whitney. 

MORRISONVILLE, ILL.—Morrisonville Electric Company. $6,- 
000. Incorporators: William Lewis, J. D. Lewis and T. C. Cloyd. 

NASHVILLE, TENN.—The Greystone Telephone Company. $500. 
H. Johnson, Wiley McCoy, Sparling Bowman and 


Increased 


Incorpor- 


Incorporators: 


others, 
BPRNE, IND.—Berne Electric Light Company. $6,000. Direc- 


tors: H. H. Stucky, Fred K. Shaefer, H. Michaud and Fred Mader- 


hauser. 
FORT WAYNE, IND.—The Wayne Water Power Company. $100,- 


000. Directors: John H. Bass, John W. White and William A. 


Fleming. 
MORGANSVILLE, N. Y.—Stafford Telephone Company. $3,000. 


Incorporators: Jay Lathrope, James Wright, W. S. Daniels, all of 


Morgansville. 
UNION BLUFF, TEX.—Union Bluff Telephone Company. $225. 


Incorporators: G. H. Garrett, H. Daniell, H. D. Bookout and R. T. 


Bookout, of Hillsboro. 
WILLIAMSTOWN, N. J.—Williamstown Electric Company. $25,- 


000. Incorporators: Herbert B. Garwood, Samuel Garwood, John S. 


Weaver, Williamstown. 
WALTER, O. T.—The Walter Light and Water Company. 
$5,000. Incorporators: W. H. Cox, R. S. Reid, W. E. Oakes, C. L. 


Loucks and Henry Brendzen. 

COLUMBUS, OHIO—The West Millgrove Telephone Company. 
$3,000. Incorporators: W. W. Rosendale, J. P. DeWolfe, C. D. 
Stearns, J. C. Rhodes and S. S. Ghaster. 

COLUMBUS, OHIO—The Wren Telephone Company. $10,000. 
Incorporators: J. L. Moser, F. M. Lichensteiger, B. O. Jones, L. M. 
Harmon, O. J. Harmon and E. L. Sheets, 

CHATHAM, OHIO—The Chatham Farmers’ Mutual Telephone 
Company. $100,000. Incorporators: A. B. Horst, John Yoder, Jr., 
W. H. Ripley, D. A. Clapp and A. R. Clapp. 

WILMOT, IND.—The Wilmot Telephone Company. $10,000. In- 
corporators: L. R. Gerrard, J. W. C. Scott, H. T. Kline, George S. 
Bouse, G. F. Brenninger, M. L. Hussey and R. R. Scott. 

PORT ARTHUR, TEX.—Pleasure Pier Traction Company. $10,- 
000. Incorporators: S. O. Latimer, John A. Young, D. L. Burch, 
C. A. Fisher and George W. Woodworth, all of Port Arthur. 

SANTA ROSA, CAL.—Mark West Creek & Santa Rosa Creek 
Telephone Company. $15,000. Directors: R. W. Peterson, H. L. 
Hall, J. M. Laughlin, C. V. Talmadge and S. W. Purrington, 

ROCKY RIVER, OHIO—The Rocky River Water, Light and 
Power Company. $75.000. Incorporators: Christian Burkhardt, 
Charles P. Corlett, E. H. Richards, E. Meunier and Robert Fisher. 

SANTA FE, N. M.—Artesia Telephone Company. $25,000. In- 
corporators: Harry W. Hamilton, Samuel P. Denning, James A. 
Cottingham, of Roswell, and John R. Hodges and Mark Smith, of 


Artesia. 
WAXAHACHIE, TEX.—Mutual Telephone Company. $50,000. 


Incorporators: John M. Harrison, of Waxahachie; P. M. Wheatley 
and W. A. Lewis, of Howard; W. A. Culbertson, of Sterrett, and 


J. B. Wiley, of Ovilla. 
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ELECTRIC RAILWAYS. 


DES MOINES, IOWA—Preliminary surveys have been begun for 
the proposed St. Joseph-Des Moines road. 


SPRINGFIELD, ILL.—The Central Illinois Traction Company 
has been granted a fifty-year franchise by the city council. 


MARSHALL, MO.—The Swope park electric line is to be extended 
to Belton, a distance of twenty-three miles. It will take in Holmes 
park and Hickman’s Mills. 


PBRKIN, ILL.—The Peoria & Pekin Terminal Railway will raise 
the roadbed between Pekin and Hollis, a distance of one and one- 
quarter miles, at a cost of $30,000. 


LHECHBURG, PA.—The contract for building the electric road 
from Apollo to Leechburg and on to New Kensington has been let. 
The power-house will be located in this city. 


SAN DIBGO, CAL.—B. S. Babcock has been granted a franchise 
to install an electric railway system in this city. Work is to begin 
within ninety days and be completed in nine months. 


FRBEPORT, I[LL.—Work on the electric line from Freeport to 
Dixon will be started in September, and the promoters hope to have 
it in operation within twelve months. It is stated that sufficient 
capital has been secured to build the road. 


HARRISBURG, PA.—A charter has been issued to the Elk Street 
Passenger Railway Company to construct a line seventeen miles 
long in Elk County, connecting Ridgway, Whistletown, Johnson- 
burg and St. Marys. The capital is $102,000. 


BALLSTON, N. Y.—The Schenectady Railway Company’s branch 
line to this place, sixteen miles in length, has been opened for traffic. 
The schedule provides for cars to leave each terminus every half 
hour, and connect here with the Hudson Valley Company’s line to 
Saratoga and Round Lake. 


ARCOLA, MANITOBA—Residents of Moosomin, Arcola and Ala- 
meda have under consideration the matter of building an electric 
road to connect the three places. The intention is to carry freight 
as well as passengers. Provision would also be made for the lighting 
of towns adjacent to the line and the supplying of power for various 
industries. 


LOS ANGBPLES, CAL.— It is announced that cars capable of mak- 
ing a speed of sixty miles an hour are to be placed in service on the 
Los Angeles-Pacific Electric Railway, for use in the regular pass- 
enger traffic. The new cars are to run on all the divisions of the 
road, though most of them will be placed on that section between 
Los Angeles and Santa Monica. 


YORK, PA.—It is thought the electric line to York Haven will be 
in operation early in August. The work of grading between York 
Haven and the Conewago is progressing satisfactorily and track 
laying will commence shortly. Surveys are still being made for the 
prospective line to Hanover, but there is as yet no certainty that 
construction work will be begun this season. 


SPRINGFIELD, OHIO—It is reported that the American Rail- 
ways Company, of Philadelphia, which owns the street railway line 
in this city, has obtained control of the Springfield & Xenia traction 
line. It is said that the deal involves the control by the same com- 
pany of one of the lines between Xenia and Dayton, so that it will 
have a through line from this city to Dayton. 


SPRINGFIELD, OHIO—G. H. Frey, Jr., states that he will, 
within the next few weeks, begin the construction of his electric 
line from this city to Wilmington, by way of Clifton, Jamestown, 
Cedarville, Bowersville, Port Williams and thence to Wilmington. 
It is his intention to start the work at this end of the line. Eventu- 
ally a line will be run from Bowersville to Washington C. H. and 
another to Xenia. 


WILMINGTON, DEL.—The work of extending the line of the 
Odessa & Middletown Railway Company to Townsend, Clayton and 
Smyrna has been commenced, and will be pushed to completion as 
rapidly as possible. The road will be thirteen miles long, and it is 
hoped that a new section will shortly be built connecting the Wil- 
mington, New Castle & Southern Railway with this line. To do this 
it will be necessary to build from Delaware City to Odessa. 


CHICAGO, ILL.—It is stated as probable that the Chicago, Burl- 
ington & Quincy Railroad, before the opening of 1905, will have in 
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operation gasoline electric motors to compete with the interurban 
electric railways. It is understood that two motors are now under 
construction, one of which is to be placed in operation between 
Abingdon and Galesburg. Between Chicago and Aurora the Burling- 
ton is said to be losing through electric competition $5,000 a month. 


LOUISVILLE, KY.—The Louisville & Eastern announces that it 
will extend its interurban line to Frankfort from Lagrange, a dis 


‘tance of twenty miles. This will be the shortest route from Louis- 


ville to Frankfort by twelve miles. The route will be by Pewee 
Valley, Anchorage and Beard. The company is now preparing to 
extend its line to Shelbyville, and has the survey made. Construc- 
tion will begin at once, and the road will be completed from Beard 
to Lagrange this fall, and to Frankfort in the spring. 


LA ‘PORTE, IND.—The Indiana Railway Company, in which a 
syndicate of Pittsburg capitalists is interested, has outlined exten- 
sive plans for building operations during the coming year. The 
chief project will be the extension of the northern Indiana lines 
into southern Michigan counties and the establishing of connecting 
links with Michigan systems, joining Grand Rapids, Kalamazoo, 
Benton Harbor and Detroit. The Indiana systems are being built 
southward to establish communication with Indianapolis. 


LANSING, MICH.—Articles of incorporation have been filed by 
the Battle Creek & Grand Rapids Inland Lakes Traction Company, 
capital $520,000. The purpose of the company is to build an electric 
road from Battle Creek through to Gull lake, Hickory Corners, 
Prairieville, Orangeville, Gunn lake, Yankee Springs, Bowen’s Mills, 
Green lake, Crosby and Grand Rapids, a distance of sixty-five miles. 
The stockholders are residents of Battle Creek and the towns in- 
cluded in the route outside of Grand Rapids. 


CHICAGO, ILL.—In order to complete the gap in the Chicago & 
Milwaukee electric railway which now exists between Racine and 
the north boundary of Zion City, the road has filed articles of in- 
corporation at Madison, Wis. The gap will be filled soon, as the 
necessary right of way has now been secured. The present line 
from Evanston ends at Waukegan, though a right of way has been 
secured through Zion City. The north section of the road runs south 
from Milwaukee to the south boundary of Racine, and it is the aim 
of the road to complete this lacking section. The capital stock of 
the corporation is fixed at $300,000, most of which is controlled by 
Albert C. Frost, of this city. 


BALTIMORE, MD.—The stockholders of the Baltimore & Belair 
Electric Railway Company have authorized the issue of $500,000 
thirty-year five per cent gold bonds, with the International Trust 
Company of Maryland as trustee. The first section of the road, 
which is ultimately to reach from Baltimore to Belair, has about 
been completed from the present line of the United Railway ter- 
minus to Carney, in Baltimore County, a distance of eight miles, 
and the same will be operated under contract with the United Rail- 
ways Company of Baltimore as soon as completed. Rails and cross- 
ties to complete the road to the Gunpowder river are on the ground, 
and work on this, the second section, will be begun as soon as the 
first section is in operation. 


LEGAL NOTE. 

SELF-REGULATING TRANSFORMER CASE—In the suit of the 
Westinghouse Electric and Manufacturing Company versus the Mont- 
gomery Electric Light and Power Company, Judge Coxe, in the 
United States Circuit Court for the Northern District of New York, 
granted a motion for a preliminary injunction on June 18, 1904. 


OBITUARY NOTICES. 

MR. CLARENCE W. PHILLIPS, president of the Premier Con- 
struction Company, electrical contractors, died at Glens Falls, N. Y. 
on July 8, of heart trouble. He had a wide acquaintance in the feld 
and was thirty-one years of age. 

JUDGE J. M. JONES died suddenly at his home in Cleveland, 
Ohio, July 11. He had long been prominent in legal circles and had 
served as counsel for the Western Union Telegraph Company. He 
was a common pleas judge for several years. 

MR. L. W. BELGER, thirty-five years old, a well-known electrical 
engineer of Federal, Pa., died at the Homeopathic Hospital, Pitts- 
burg, Pa., July 7, from heat prostration. Mr. Belger was on his 
way to the laying of the corner-stone for the new Masonic building 
at Carnegie, Pa. He was a member of Centennial Lodge, 544, F. & 
A. M., of Carnegie, and Chartiers Commandery, No. 78, Knights 
Templars, 
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PERSONAL MENTION. 
LORD KBLVIN celebrated his eightieth birthday on Sunday, 


June 26. 
MR. J. B. WARE, of Grand Rapids, Mich., is now special repre- 


sentative of the Automatic Electric Company, of Chicago. 


MR. W. W. BOSTWICK, JR., formerly with the Lambert 
Schmidt Telephone Manufacturing Company, has been appointed 
New York manager for the Couch & Seeley Company, Boston, Mass. 


MR. BURTON E. LUCAS, who has been superintendent of the 
municipal electric lighting plant and waterworks at Ovid, Mich., for 
the last three years, has resigned to take charge of a similar plant 
in St. Louis, Mich. Mr. Richard L. Redding, of St. Louis, will go 


to Ovid. 
MR. BARTON JONES has been appointed by the Southwestern 


Telegraph and Telephone Company as manager of the Moody (Tex.) 
exchange, in connection with his duties as manager of the system in 
Temple. Mr. Jones is receiving the hearty congratulations of a wide 
acquaintanceship in that part of the country. 

MR. J. W. COFFEY, manager of the Home Telephone Company, 
of Crawfordsville, Ind., for the past two years, has resigned. He 
will take a vacation at his old home at Ellettsville, in the southern 
part of the state of Indiana, for a few weeks, when he has in mind 
a similar proposition in another part of the state. 

MR. FRANK W. FRUBAUFF has been appointed general man- 
ager of the Denver (Col.) Gas and Electric Company. Mr. Frueauff 
is widely known in the lighting field, and was the author of a most 
interesting and instructive paper on accounting, delivered at the last 
meeting of the National Electric Light Association. 


MR. R. PEACOCK, an Egyptian railroad man from Assiout, is, 


visiting in the United States. He is locomotive superintendent of 
the Egyptian State Railways, and has come to the United States at 
the request of his government, to inspect American railways, with a 
view of introducing some of the modern American methods into his 


country. 
MR. E. G. PIKE, for ten years manager of the Bay City (Mich.) 


exchange of the Michigan State Telephone Company, will go to 
Houston, Tex., where he has been appointed district superintendent. 
This district will include Galveston and other large cities in Texas. 
Mr. Pike has been in the employ of the Bell Telephone Company for 


twenty-two years. 
MR. RICHARD EICK, until recently a division superintendent 
of the United Railroad, of San Francisco, has been appointed division 
superintendent of the Public Service Corporation of New Jersey. He 
will be in charge of the company’s Elizabeth division, Prior to his 
connection with the San Francisco railroad he was connected with 


the North Jersey Street Railway Company. 

MR. A. J. CAMPBELL, for several years general manager of the 
Norwich (Ct.) Gas and Electric Light Company, gave a farewell 
banquet to the employ¢és on Thursday, June 30. The new super- 
intendent of the plant under municipal control, Mr. F. S. Thayer, 
and Mr. H. L. Merry, of New York, were guests of Mr. Campbell. 
At the conclusion of the banquet Mr. Charles S. Hyde, on behalf of 
the employés of the company, presented Mr. Campbell with a hand- 


some gold masonic ring. 

ALBERT SCHMID, director-general of the Societe Anonyme 
Westinghouse, of Havre, France, which concern looks after the 
Westinghouse interests in various parts of Continental Europe, is 
now on a business trip to this side. Mr. Schmid was at one time 
general superintendent of the Westinghouse Electric and Manufac- 
turing Company at East Pittsburg. H. L. Kester, formerly of the 
Westinghouse Electric and Manufacturing Company, of Pittsburg, 
and now connected with the French company, is also on a visit to 
the States. 

MR. T. F. MANVILLE, president of the H. W. Johns-Manville 
Company, 100 William street, New York city, has returned recently 
from an extensive business trip throughout the West. Mr. Manville 
has been making investigations of business conditions, particularly 
in the building trades. He has found the outlook satisfactory, and 
believes the sentiment almost unanimous that business will begin 
to resume normal proportions immediately. In New York building 
operations are more active than ever before, and in Chicago more 
new building has been started since May 1 than at any one time in 
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the history of the city. In Milwaukee the outlook for business is 
particularly bright. In Pittsburg and in Cleveland business is also 


in good shape. 

MR. AND MRS. CHARLES J. GLIDDEN, who arrived on the 
steamer Deutschland on June 30, after an absence of over a year, 
will leave Boston on July 25 with the local contingent of the St. 


Louis tourists. This will be in continuation of their tour around the. 


world. Mr. Glidden’s Napier car, with which he made the trip to 
the Arctic circle last summer, and with which he will make his trip 
around the world, was shipped from London on Saturday last, and 
should arrive in Boston several days before the start for St. Louis 
is made. It is estimated that the suitable months of six years will 
be required for the trip around the world. The total journey will 
be about 40,000 miles, and Mr. and Mrs. Glidden have already cov- 
ered about 16,200 miles of that distance. 
ELECTRICAL SECURITIES. 

During the short business week the market developments did not 
become very significant. A note of prosperity has been sounded, 
however, and the echo is being heard throughout the country. Aside 
from the events connected with the National Democratic Convention 
at St. Louis, crop reports continued to be the factor of importance. 
It is evident that the forces which are at work in the stock market 
are superior to even present political considerations, and the con- 
tinued lapse of liquidation with favorable railroad earnings and the 
beneficial results of conservative financing coming to light the feel- 
ing is becoming stronger that better days are in store for us. In 
fact, there are those who do not hesitate to predict that the signs 
read that next year will be a most prosperous season. It is pointed 
out that a market which has shown so much resiliency under the 
twists which it has experienced is an indication of extraordinary 
inherent stability. While the state of trade is a good ways from the 
conditions approached in boom times, it is comparable with other 
years which were held to be notably easy. With this feeling extant 
hesitation is being overcome, and where there has been downright 
pessimism a better disposition is apparent and will no doubt soon 
work for more active speculation and investing. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 2. 


New York: Closing. 
Brooklyn Rapid Transit..............0ee00- 50% 
Consolidated Gas...... cece cree cece ree ncae 195% 
General Blectric........ ccc cece cece rn eceaes 158% 
Kings County Electric............ccceeeees . 190 
Manhattan Elevated...........ccceecneecces ae 

6 


Metropolitan Street Railway................ 
New York & New Jersey Telephone.......... 
Westinghouse Manufacturing Company...... 175 


It is reported that negotiations have been completed for the pur- 
chase by the Consolidated Gas Company of the Westchester Lighting 
Company, capitalized at $12,500,000. The latter company was or- 
ganized by the United Gas Improvement Company, and controls the 
lighting business in Mount Vernon, Larchmont, Yonkers, New Ro- 
chelle, Pelham and White Plains. It owns valuable franchises, and 
its business has steadily increased with the development of West- 


chester County. 


Boston : Closing. 
American Telephone and Telegraph......... 1283% 


Edison Electric Illuminating............... 245 
Massachusetts Electric................00000- 73 
New England Telephone..................2.. 120 
Western Telephone and Telegraph preferred. 81 
Philadelphia : Closing. 
Electric Company of America............... 91% 
Electric Storage Battery common........... 58 
Electric Storage Battery preferred.......... 58 
Philadelphia Blectric..........c..c ccc cues 6 
Union Traction ss. soc tack aun cated i 5344 
United Gas Improvement.............cce00. 8414 
Ohicago : Closing. 
Chicago Telephone.............cccccccccces 120 
Chicago Edison Light................5cceee 142 
Metropolitan Elevated preferred............ 52 
2814, 


National Carbon common................06. 
National Carbon preferred..............0005 102 
Union Traction common................... 4 


Chicago Telephone gained 1,828 instruments during June. The 


total now in service is 110,712. 
Lake Street Elevated Railway average for June was 43,856 pas- 


sengers, a decrease of 1,019. 
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| INDUSTRIAL ITEMS. | 


THE BALTIMORE GAS MACHINERY COMPANY, 14 West Lex- 
ington street, Baltimore, Md., is distributing an interesting booklet 
describing suction gas producers of its manufacture. 


THE STANDARD VARNISH WORKS, New York city, N. Y., 
is sending out a folder treating on its ‘“Voltalac’ and “Gutta 
Percha” varnishes. Folder will be sent on request. 


THD STANLEY ELBCTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., is distributing a map, showing the location of the 
S. K. C. systems of long-distance electric transmission in California. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin 84, presents an attractive series of views in connec- 
tion with the installation of chloride accumulators in residential 
power and lighting plants. 


THD DOSSERT EBLECTRICAL APPLIANCE COMPANY, New 
York city, has been incorporated with a capital of $5,000. The 
directors are W. S. Blake, Sound Beach, Ct.; James C. Minehan, 
Albany, N. Y., and J. E. Calder, New York city. 


THB JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is issuing the July, 1904, number of Graphite. This number, 
as is usual with this publication, contains much interesting infor- 
mation in connection with graphite and its application. 


THE BULLOCK ELECTRIC MANUBACTURING COMPANY. 
Cincinnati, Ohio, has issued the usual calendar of great men of 
science and engineering for July, 1904. This gives a portrait and 
biographical sketch of Professor Alexander Graham Bell. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is sending 
out circulars quoting prices on porcelain tubes and insulators. The 
company states that it is prepared to make prompt shipment and 
will present a most attractive proposition on correspondence. 


THB CONNECTICUT TELEPHONE AND BLECTRIC COM- 
PANY, Meriden, Ct., is making a special offer concerning its solid- 
back transmitter. The company will be pleased to furnish full in- 
formation regarding this offer and the guaranteed quality of the 
instrument. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, 91 Liberty street, New York city, is delivering to its 
patrons a convenient form of calendar telephone pad card. These 
cards are supplied by the construction and repair department of 
the company. 


THE POPE MANUFACTURING COMPANY, Hartford, Ct., is 
distributing a number of valuable booklets concerning its automo- 
biles and motor-bicycles. These are well illustrated, and contain 
matter of every-day importance to owners or prospective purchasers 
of motor-driven vehicles. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is enjoying a period of great activity. Its sales are 
greater than last year for the same time, and its established reputa- 
tion for quality of apparatus and handling of trade is constantly 
attracting new business. 


THE NATIONAL WIRE COMPANY is to remove its executive 
offices from New Haven, Ct., to New York city. The general offices 
will be at 114 Liberty street. Mr. E. B. Webster, of Boston, is pres- 
ident of the company, and Mr. H. Sanborn Smith, of New Haven, is 
vice-president and general manager. 


THE BELCHER & LOOMIS HARDWARE COMPANY, Provi- 
dence, R. I., has placed on the market a new specialty designated as 
the “Boss” weatherproof entrance bushing. This device provides a 
neat fitting which allows the wires to be quickly and securely fitted 
and avoids fishing where the wires enter the pipe. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio. is distributing considerable lamp data of interest to 
prospective purchasers of incandescent lamps. A Fourth of July 
folder. entitled “A Cracker-Jack Good Thing,” calls attention to 
several of the characteristics of the “Sterling Special” lamp. 
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THE B. F. STURTEVANT COMPANY, Hyde Park, Mass., is 
announcing the removal of its entire factory from Jamaica Plains 
to its new and spacious buildings at Hyde Park. It will continue 
to manufacture its product of blowers, engines, motors, economizers, 
forges, steam heating, ventilating and drying apparatus, etc. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., at a meeting of the board of trustees 
July 1, 1904, declared a dividend of two and one-half per cent on 
the capital stock, payable July 11. This company is enjoying a 
continued prosperity under-the able management of Dr. W. M. 
Habirshaw, president and general manager. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city. has 
issued a complete catalogue covering “Mica” plate, cloth, segments, 
rings and mica in all its various forms required by the electrical 
industry; also ‘“Vulcabeston,” ‘“Transite,” Electrobestos” and 
‘“Niagrite.’ The company will be pleased to send this bulletin on 
request. The office is at 100 William street, New York city. 


THE GENERAL RLECTRIC COMPANY, Schenectady, N. Y., is 
again in the field with a batch of engineering literature. Price lists 
5127 and 5129 deal, respectively, with lightning arresters and fan 
motors; flyer 2126, pinched clip spring switches; flyer 2133, alter- 
nating-current buzzer; bulletin 4377, the Sprague-General Electric 
type M control system; bulletin 4379, Thomson high torque induction 
meter. A handsome booklet, entitled “Some Facts Regarding Type H 
Transformers,” is worthy of a special enquiry. 


THE DE BEERS MINES COMPANY (LIMITED), Kimberly, 
South Africa, has cabled an order for a third Westinghouse-Parsons 
steam turbine generating outfit of 1,500 kilowatts capacity for its 
power plant at Kimberly. The new turbine unit will be similar in 
every respect to the two which have been in operation for somewhat 
over a year. That a concern with the standing of the De Beers com- 
pany should install machinery built at such a distance speaks well 
for the confidence which it places in it. The new turbine unit will 
operate at 150 pounds boiler pressure, thirty-five degrees superheat 
and about twenty-three-inch vacuum. Taking into account the 
altitude of Kimberly, this would be equivalent to about twenty-seven- 
inch vacuum at sea level. The new unit will be shipped via New 
York in about six months. 


THE DIAMOND STONE BRICK COMPANY is rushing to com- 
pletion its plant at Wilmington, Del., for the manufacture of sand- 
lime brick, and expects to begin operations within the next two or 
three weeks. These brick are manufactured from the highest grade 
of silica sand and pure calcium lime. They will stand a crushing 
strain greater than clay brick and a greater degree of temperature, 
and the manufacturer guarantees a water absorption of less than 
twelve per cent. These brick improve with age in the atmosphere or 
under water, and will not crack or disintegrate by freezing. They 
can be furnished in any color or shade desired. The natural color, 
however, is a beautiful soft gray, resembling Indiana limestone or 
sandstone. The Charles Warner Company, of Philadelphia, Pa., and 
Wilmington, Del., will supply the raw materials for manufacturing 
the brick and will have the general sales agency. Delivery can be 
made by water to New York, Philadelphia, Trenton and Camden, 
N. J., Baltimore, Washington, Norfolk and Portsmouth, and via rail 
to intermediate points. 


THE MISSOURI PACIFIC RAILWAY AND IRON MOUNTAIN 
ROUTE (the Great Southwest System) are carrying a large traffic to 
the St. Louis World’s Fair. In anticipation of this extensive ar- 
rangements were made in schedules and equipments prior to the 
opening of the fair. These companies have issued a handsome s0u- 
venir world’s fair bulletin, giving full information concerning their 
service and exhibiting a map and index of the exposition grounds. 
There is also a fine map of the Missouri Pacific Railway and the 
St. Louis, Iron Mountain & Southern Railway. Special accommoda- 
tions are made for enquirers who contemplate trips from St. Louis 
to such points as Hot Springs. Ark., or to other health resorts in 
Colorado or Mexico, or to any point in the West or Southwest, at the 
St. Louis ticket office, southeast corner of Sixth and Olive streets. 
Among other delightful booklets issued by this system are those 
descriptive of Colorado Springs, Manitou, Denver and Cripple Creek: 
several on the hot springs of Arkansas: San Antonio as a health and 
pleasure resort; the Glenwood hot springs, Colorado, a health and 
pleasure resort. 
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CuRRENT ELECTRICAL NEWS 


THE GERMAN HIGH-SPEED RAILWAY TESTS. 

We complete in this issue a very valuable paper read before 
the British Institution of Electrical Engineers by Mr. Alexander 
Siemens, upon the high-speed electric railway tests on the 
Marienfelde-Zossen experimental line. This paper gives a brief 
account of the historical side of this work, which, by the way, 
was conducted under very stringent rules formulated by the 
German government. It also gives the results of the trials, and 
shows how they may affect future practice. This work was 
carried out in the thorough manner so characteristic of the Ger- 
mans, investigations being made not only of the electrical and 
steam equipment, but also of the track, the brakes, locomotive 
friction and air pressure. One of the interesting and not un- 
expected results obtained was the importance of air resistance. 
These experiments show that with the high speeds attained by 
the two electric cars, the effect of air resistance is by far the 
most important of the retarding influences, and that the train 


resistance formulz in use at present are not applicable to such 
high speeds. The work has not yet been completed, but it is 
probable that it will be pushed further in the near future, both 
steam and electric traction receiving attention. 


THE PROPERTIES OF RADIUM EMANATIONS. 

An important investigation has been carried out by Sir Will- 
iam Ramsay, assisted by Mr. F. Soddy, with the object of isolat- 
ing and studying the gas set free by radium salts, and known as 
the emanation. According to the disintegration theory, the 
emanation is only one stage in the breakup of the radium atoms; 
it is not matter in a permanent condition, as the emanation 
itself breaks up with radioactive phenomena, the final product 


being apparently the inert gas, helium. 


Separation of the Emanation, 
To separate this emanation from other matter, use was made 


of the action of radium bromide upon water. The latter is de- 
composed, if the salt be dissolved in it, oxygen and hydrogen 
being given off. This mixture of gases is explosive, though the 
hydrogen is slightly in excess of that required to combine with 
the oxygen for the formation of water. The mixture of gases 
thus obtained was ignited, and the products of the reaction 
placed in a liquid-air refrigerating appanatus. This enabled the 
excess of hydrogen to be drawn off, and upon allowing the 
vessel containing the emanation to become warm, it was found 
that a small quantity of gaseous emanation—about one-fiftieth 
of a cubic millimetre—had been collected. An examination of 
the physical properties of this gas showed that it followed the 
law of gases, the volume being inversely proportional to the 
pressure. This gas is luminous, and the spectrum was carefully 
examined ; but by the end of a month the luminosity had died 
out. The emanation was then warmed and the pressure re- 
duced. A gas was obtained which had four times the volume of 
the other, and which showed the characteristic spectrum of 
and was undoubtedly helium. The emanation itself seems to 
resemble the gases of the argon family. Sir William Ramsay 
suggests that as this emantion is really a gas, though not stable, 
that it be called ezradto. 

Commercial Transmutation Not Probable. 

The supporters of the disintegration theory are not losing 
any time; they are adding daily to our knowledge of these new 
phenomena, and have already made a good start in the youngest 
branch of science, subatomic physics. There are also indi- 
cations that the expected opposition of the chemists to the new 
theory will not be met, as a more careful examination of the 
new ideas shows that there is nothing which will upset the 
science of chemistry. The possibility of the transmutation of 
the elements has always been admitted, though the possibility 
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of accomplishing such changes seemed remote. The chemist 
still has his atoms and molecules, and we are not yet, nor are 
we soon, likely to be able to bring about transmutations at will. 
And even should we reach that stage, it is probable that the 
large quantities of energy required and the difficulty of control- 
ling it would make the process too expensive to be commercially 
practical. Gold produced from copper in this way would un- 
doubtedly cost several times as much as the natural metal. 


THE SPEED OF THE RECORDING WATTMETER. 

“Why is it that the speed of a Thomson recording watt- 
meter is proportional to the load?” 

This question was one of those found in the question box 
of the recent convention of the National Electric Light Associa- 
tion. It elicited six replies, none of which answers the ques- 
tion satisfactorily, though four make a brave attempt to do so. 
These four show that the increase in the speed of the meter 
is due to an increase in the ‘torque caused by a corresponding 
This 
is true; but why does the same explanation not apply to a 


increase in the current passing through the fixed coil. 


shunt motor since so far as the winding of the meter is con- 
cerned, it is a shunt motor? Yet everyone knows that an in- 
crease in the field of the shunt motor causes a decrease of the 
speed; and it is doubtless this difference in the behavior of the 
two mechanisms which inspired the question. 


The Motor. 

Given a constant potential across the armature of a sepa- 
rately excited motor, its speed will be determined by three fac- 
tors—the strength of the field, the load, and the armature resist- 
ance, We may, for the moment, leave out of consideration the 
number of conductors in the armature winding, since this is 
constant for any one machine. In the usual type of motor, 
the armature resistance is made small for several reasons, 
principally that the elliciency may be high, and also that the 
[t thus 
happens that the factors which control the speed are the field 


speed under varying loads may be fairly constant. 


strength and load, the effect of the armature resistance usually 
being negligible. Assume, then, the machine to be at work, 
and suppose the field current to be increased, causing a cor- 
responding increase in the magnetic field. The effect of this 
is to increase the counter electromotive force of the armature, 


This de- 
crease takes place at a greater rate than the increase in the 


and thus cause a decrease in the armature current. 


field strength because the armature current is determined by 
the difference between the applied and the counter electromotive 
forces and not by the actual value of either. There has con- 
sequently been a decrease in the motor torque, which will cause 
the motor to slow down until the counter electromotive force 
has decreased sulliciently to allow the armature current to in- 
erease, and in this way bring back the torque to its original 
value, or to that value necessary to drive the machine at its 
decreased speed. In this readjustment the counter electromotive 
force is the controlling factor, the resistance playing a negligible 


part. 
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The Meter. 

The Thomson meter, on the other hand, is almost the re- 
verse of the ordinary motor. The current through its arma- 
ture is intentionally controlled by the resistance of the armature 
circuit, which, of course, includes that of the armature proper 
The field is weak and the speed 
comparatively slow, so that the counter electromotive force is 
negligible, this being the condition desired. Now, under these 
circumstances an increase in the strength of the field current, 
causing a corresponding increase in the magnetic field, increases 
the torque of the motor armature, without appreciably decreas- 


and the auxiliary resistance. 


ing the armature current, since the counter electromotive force 
is so slight that its increase has no perceptible effect on the 
armature current. 

The General Rule. 

The motor must then speed up until the increase in the 
torque is balanced by a corresponding increase in the resist- 
ance to turning. These conditions do not apply merely to the 
Thomson meter motor, but they apply to any motor in which 
the field is so weak, or the speed so low, or the armature resist- 
ance so high, that the latter becomes the controlling factor in 
determining the armature speed. In fact, when the counter 
electromotive force is greater than the drop in potential due 
to the armature resistance an increase in the field causes a 
decrease in the speed; and, conversely, when the drop of poten- 
tial due to the armature resistance is greater than the counter 


electromotive force an increase in the field causes an increase 


in the speed. 


THE AGE OF SCIENCE. 

One hears not infrequently the saying that this is the age 
of science, but seldom, if ever, docs one see an attempt to 
justify this statement. On another page of this issue we publish 
an abstract of an address by Dr. Ira Remsen, president of Jobns 
Hopkins University, which takes up this question. Dr. Remsen 
has always something interesting to say, and he is never more 
convincing than when he is pleading for the cause of science. 
Happily, to-day the value of pure scientific research 1s generally 
recognized, and this is particularly true as regards the engineer- 
ing profession, the aim of which is to apply purely scientific 
discoveries to the benefit of mankind. 

It is rather difficult to-day for the engineer to draw a hard 
and fast line between an art and a science. As Dr. Remsen pu 
it, “the object of an art is production; of a science, truth. 
But, in engineering, the production must always be based upon 
certain truths, and frequently these truths deserve to be classed 
as scientific discoveries, although they may have been brought to 
light in an investigation carried out for the purpose of aiding 
production. The engineer usually has an object in view in his 
studies, but there are not wanting some who follow science also 
for the love of science and as a recreation, not seeking for any 
reward. These facts, however, in no way contradict Dr. Rem- 
sen’s contention, that the best scientific work is done by those 
who work because they love it, and who expect no reward for 


their labor. It is such men who make possible new arts, and no 


profession is more deeply indebted to such disinterested work 
than that of electrical engineering. 
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THE AGE OF SCIENCE. ' 
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BY IRA A. REMSEN, PH. D. 


As much of the time of those who go 
forth from this institution to-day has 
been spent in the study of the sciences, 
it has seemed to me fitting to ask your 
attention to some considerations suggested 
by the phrase, “this is the age of science.” 
I do not remember ever to have heard 
this statement questioned, much less de- 
nied, nor do I remember ever to have 
heard it satisfactorily explained. It sounds 
simple enough, and docs not appear iv 
cul for explanation or comment, and yet 
l think it worth while to examine it a 
littie more carefully than is customary, 
to see In what sense it is true. For in a 
sense It is true, and in a sense it is not 
true. The statement raises two questions 
which should be answered at the outset. 
These are, first, what is science? and 
scond, in what sense is this the age of 
science? 

First, then, what is science? Surely 
there can be no difliculty in answerins 
this, and yet 1 fear that, if I should pass 
through this or any other audience with 
the question, I should get many different 
answers, | 

A certain lady, whom I know better 
than any other, has told me that, shouid 
she ever be permitted to marry a second 
time, she would not marry a scientific 
nan, because scientific men are so terribly 
accurate. I often hear the same general 
idea expressed, and it is clear that ac- 
curacy is one attribute of science accord- 
ing to prevailing opinions. But accuracy 
alone is not science. 

Again, there are those who seem +9 
think that science is something that has 
been devised by the Evil One for the pur- 
pose of undermining religion. This idea 
iS not so common as it was a few years 
ago, when the professors of scientific sub- 
jects in our colleges were generally objects 
of suspicion, 
| Probably the idea most commonly held 
in regard to science is that it is somethin, 
that gives us a great many useful in- 
ventions. The steam engine, the telegraph, 
the telephone, the trolley car, dye stuffs, 
medicines, explosives—these are the fruits 
of science, and without these science is of 
no avail. I need only say now that useful 
inventions are not a necessary consequence 
of scientific work, and that scientifie work 
does not depend upon useful applications 
for its value, ` ; 

Science, then, is not ‘simply accuracy, 
although it would be worthless if it were 
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not accurate; it is pot devised for the 
purpose of undermining religion; and its 
object is not the making of useful inven- 
tions. Then what is it? One dictionary 
gives this definition: “Knowledge; knowl- 
cdge of principles and causes; ascertained 
truth or facts.” . “Accumulated and 
established knowledge which has been sys- 
tematized and formulated with reference 
to the discovery of general truths or the 
operation of general laws.” . . . “Es- 
pecially such knowledge when it relates 
to the physical world, and its phenomen., 
the nature, constitution and forces of mat- 
ter, the qualities and functions of living 
tissues, ete.” 

One writer says: “the distinction be- 
tween science and art is that science is a 
body of principles and deductions to ex- 
plain the nature of some matter. An art 
is a body of precepts with practical skiil 
for the completion of some work. A science 
teaches us to know; an art, to do. Íu 
art, truth is a means to an end; in science 
it is the only end. Hence the practical 
arts are not to be classed among th2 
sciences.” Another writer says: “science 
and art may be said to be investigations 
of truth; but one, science, enquires for 
“the sake of knowledge; the other, art, 
for the sake of production; and hence 
science is more concerned with the higher 
truths, art with the lower; and scien: 
never 1s engaged, as art is, in productive 
application.” Science, then, has for its 
object the accumulation and systematizi- 
tion of knowledge, the discovery of truty. 

Second, in what sense is this the age of 
science? In the first place, it is not true 
that science is something of recent birta. 
Scientific work of one kind and another 
has been in progress for ages—not in ail 
branches to be sure—but nature has al- 
ways engaged the attention of man, and 
we may be sure that he has always been 
trying to learn more about it. The science 
of astronomy was the first to be developed. 
Astrology was its forerunner. Then came 
chemistry in the guise of alchemy. 

To make clear the nature of this ob- 
stacle, it will be best to make a compari- 
son. A child learns a great deal in regard 
to his surroundings in his earliest years 
before he goes to school, and without the 
aid of his parents. He is constantly en- 
gaged in making observations and drawing 
conclusions, and his actions are largely 
guided by the knowledge thus gained. 
After a time school life begins, and the 
child then ‘begins to study books and to 
acquire knowledge at second-hand. This 
is an entirely different process from that 
by which he gained his first knowledge. 
The latter is natural, the former is arti- 


115 


ficial. Then, too, he soon discovers that 
many things he sees call for explanation, 
and he is led to wonder what the ex- 
planation is. If he has a strong imagina- 
tion, as most children have, he will prob- 
ably think out some explanation. He finds 
that he can use his mind, and that this 
helps him in dealing with the facts in 
nature. Now comes the danger. It being 
much easier to think than to work, the 
chances are that in trying to find the ex- 
planation of things, he will give up the 
natural method aud be satisfied with the 
products of his imagination. He will 
gradually give up dealing directly witu 
things, and take to thinking alone. When 
this stage is reached his knowledge will 
increase very slowly, if at all. 

Whether this picture of the development 
of a child is in accordance with the facts 
of life or not, it gives an idea of the 
mental development of mankind, First 
came the period of infancy, during which 
observations were made and much learned. 
Efforts were early made to explain the 
facts of nature. We have remnants of 
these explanations ın old theories that have 
long ceased to be useful. They no doubt 
served a useful purpose in their day, but 
gradually one of the must pernicious ideas 
ever held by man took shape, and I am 
willing to characterize it as one of the 
most serious obstacles to the advance of 
knowledge. I refer to the idea that it ‘s 
a sign of inferiority to work with the 
hands. This idea came early and stayed 
late. In fact, there are still on the earth 
a few who hold it. How did this prove 
an obstacle to the advance of knowledge? 
By preventing those who were best equip- 
ped from advancing knowledge. The 
learned men of the earth for a long period 
were thinkers, philosophers. ‘They were 
not workers in nature’s workshop. They 
tried to solve the great problems of nature 
by thinking about them. They did not 
experiment. That is to say, they did not 
go directly to nature and put questions 
to her. They speculated. They elaborated 
theories. During this period knowledge 
was not advanced rapidly. It could not 
be. For the only way along which ad- 
vances could be made was closed. 

Slowly the lesson was learned that the 
only way by which we can gain knowledge 
of nature's secrets is by taking her into 
our confidence, as it were. Instead of con- 
templation in a study, we must have con- 
tact with the things of nature either out 
of doors or in the laboratory. Manual 
labor is necessary. Without it we may as 
well give up hope of acquiring knowledge 
of the truth. When this important fact 
was forced upon the attention. of men, 
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scientific progress began and continued 
with increasing rapidity. At present the 
old pernicious idea that a man who does 
any kind of work with his hands is by 
virtue of that fact an inferior being—that 
idea is no longer generally held. It has 
been disappearing rapidly for some years 
past, and with its disappearance the de- 
velopment of science has kept pace. Which 
is the cause and which the effect it would 
perhaps be hard to say. At all events 
the growth of every department of science 
has been more rapid within the last fifty 
years than during the preceding fifty 
years, though we should be doing gross 
injustice to our predecessors were we to 
belittle their work. Many and many a 
great discovery in science preceded the 
present age, but from what I have already 
said, you will see that the reason for call- 
ing this age in which we live the scientific 
age is found in the fact that scientific 
work is much more extensively carried on 
at present than at any time in the past; 
and, further, the world is beginning to 
reap the rewards of this work. So striking 
are some of these rewards that they ap- 
peal to all. The world is dazzled by them, 
and is to a large extent unable to dis- 
tinguish between the scientific work which 
has made these rewards possible and the 
rewards themselves. The idea is prevalent 
that scientific work is carried on in order 
that rewards in the shape of practical re- 
sults may be reached. I have no desire to 
bring my fellow workers in science into 
disrepute, but I will try to make it clear 
to you that one may be engaged in scien- 
tifie work all his life, never thinking of 
what the world calls practical results, that 
he may in fact not achieve a single result 
that can be called practical, and yet not 
waste his time; and that one may hold 
such a worker up to admiration without 
running much risk of being taken for a 
fool. 

During the latter half of the last cen- 
tury there lived in Sweden a poor apothe- 
cary who, in his short life, probably did 
more to enlarge our knowledge of chemis- 
try than any other man. Throughout his 
life he had to contend with sickness and 
poverty. He was obliged to carry on the 
business of an apothecary in order to keep 
the wolf from entering his house—he 
never succeeded in keeping it from the 
door. His great delight was to investi- 
gate things chemically, and to find out all 
he could about them. It is simply as- 
tounding to the chemist to find how many 
discoveries of the highest importance he 
made. But I have not mentioned his 
name. I refer to the immortal Scheele. 
He died in the year 1786 at the age of 
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forty-three, yet he will always be remem- 
bered, and those who know most of the 
work he did will respect him most. 

Though Scheele was an apothecary, his 
chemical work was not practical in the 
ordinary sense, and it was no doubt often 
difficult for him to explain what he was 
doing. His most important discovery was 
that of oxygen—a discovery that was made 
at the same time (1774) by the English 
clergyman, Priestley. Chemists know that 
this is one of the most important dis- 
coveries ever made in the field of chemis- 
try, and, filled with this conviction, in 
1874, one hundred years after the dis- 
covery was made, the chemists of the 
United States made a pilgrimage to 
Northumberland on the Susquehanna to 
do honor to the memory of Priestley, who 
there spent the last years of his life. 

But why was this discovery so impor- 
tant? Oxygen, to be sure, is the most 
widely distributed and the most abun- 
dant substance in and on the earth; it 
plays a controlling part in the breathing 
of animals, and in most of the changes 
that are taking place upon the earth; a 
knowledge of it and of the ways in which 
it acts has done more than anything else 
to give chemists an insight into chemical 
action in general; and therefore has con- 
tributed more than anything else to the 
development of chemistry. All this is no 
doubt true, but are these results practical ? 
Could we go out into the world and form 
a company and sell stock on the basis of 
such a discovery? Or could the discoverer 
in any way realize in cash? The average 
man of the world would say “No! there 
is nothing in it. It may be well for a 
few men who have not the power to com- 
pete with their fellow men in the busy 
marts to devote themselves to such useless 
pursuits. Possibly something may come 
of it in time, but better something prac- 
tical, something that can be converted 
into hard cash. That is the test, and the 
only fair test by which we can judge 
whether any particular piece of scientific 
work is or is not of value.” 

But I have already said that the dis- 
covery of oxygen was the most important 
discovery ever made in chemistry, and I 
might have added, the most valuable. In 
what then did its value consist? In the 
fact that it led to a more intelligent work- 
ing with all things chemical. Operations 
that had before this discovery appeared 
mysterious suddenly became clear, and 
everyone engaged in chemical work was 
helped in many ways. If it is not enough 
for us simply to gain a clearer insight into 
the processes around us, if we must insist 
upon more tangible reward, no doubt it 
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could be shown that the discovery of 
oxygen has contributed largely to the ma- 
terial welfare of mankind—not directly 
perhaps, but by enlarging our knowledge 
of chemistry, so that it may be said that 
most discoveries made since 1774 have 
been in @ way consequences of the dis- 
covery of oxygen. Indirect results are 
often of more value than direct ones. 
This is the lesson that we learn over 
and over again as we study the great in- 
dustries. Rarely have they been the re- 
sults of work undertaken with the object 
of attaining the practical. Look at the 
beginnings of electricity. A piece of am- 
ber when rubbed attracts bits of pith. A 
frog’s leg twitches after death when 
touched in certain ways with metals. That 
was all. Are such things worth investi- 
gating? No doubt the practical man said: 
“no; stop trifling: do something worth 
doing.” And if he had been permitted to 
have his way, all the wonderful results 
that depend upon the applications of elec- 
tricity would have been impossible. In 
every line, much study, much work, and 
much investigation are absolutely neces- 
sary before enough knowledge can be got 
together to make profitable, practical ap- 
plications possible. During this early 
preparatory stage the work is of no direct 
interest to the purely practical man; and 
yet without this work the applications 
which he values would be impossible. 
Scientific work in its highest form does 
not pay directly. Those who devote them- 
selves to the pursuits of pure science do 
not, as a rule, reap pecuniary reward. 
They probably enjoy their lives as much 
as if they did, though it is often difficult 
to make them believe this. But because 
it does not yield immediate reward to the 
worker, should the work stop? Surely not. 
Our only hope of progress in intellectual 
as well as practical matters lies in a con- 
tinuation of this work. And even though 
not a single tangible, practical result 


should be reached, the work would be 
valuable. Why? Because we are all helped 
by knowledge. The more we know of 
the universe the better fitted we are to 
fill our places in the world. All will con- 
cede that proposition. But if that is true 
we have the strongest argument for acien- 
tific work, for it is only through such work 
that we are enlarging our knowledge. 
There is no other way of learning. Some 
body must be adding to our stock of knowl- 
edge, or what we call progress in intellec- 
tual and material things would stop. It 
also seems probable that moral progress 
is aided by intellectual progress, though 
it might be difficult to make this perfectly 
clear. I believe it is so; though of course 
it does not follow that every individ 
furnishes evidence of the relation between 
intellectual and moral progress. 
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METHODS OF LOADING MACHINES FOR 
TESTING PURPOSES — SUPPLYING 
ONLY THE LOSSES—!!. 


BY E. A. REGESTEIN. 


TRANSFORMERS. 
The method pursued in loading trans- 
formers is necessarily quite different from 
the methods described above for direct- 


current machines. 
In Fig. 7 are shown two transformers, 


the low-tension sides of which are con 


nected in parallel to a supply cireuit hav- 
ing the rated voltage and frequency of 
the transformers through the switch A. 
The relative directions of the impressed 
electromotive force on the low-tension 
coils and of the induced electromotive 
force in the high-tension coils are indi- 
cated by the arrows. If the high-tension 
coils are connected in series, as shown, 
the voltages induced in the two coils will 
neutralize each other yand, therefore, with 
switch B open, the voltmeter V, will read 
zero. If, now, an auxiliary electromotive 
force be introduced by closing the switch 
B, this electromotive force will cause cur- 
rent to flow through cach of the two high- 
tension coils, independent of the voltage 
induced in these coils from the circuit 
at A. 

Now lct us assume, for the time being, 
switch A to be open. Since each of 
the two transformers is short-circuited 
through the low-tension coil of the other, 
with respect to electromotive force applied 
at B, the two transformers will behave 
practically as short-circuited transform- 
ers. The current, then, flowing in the 
high-tension coils, and, therefore, likewise 
that in the low-tension coils, will depend 
directly on the voltage applied at B and 
inversely on the impedance of the two 
transformers in series. Hence to make 
full-load current circulate in the trans- 
formers, it is necessary to apply at B a 
voltage equal to twice the impedance volt- 
tge of a single transformer. If switch A 
ls now closed, the two transformers will 
cach be excited to their normal voltage. 
Since the electromotive forces induced in 
the high-tension coils oppose one another, 
“pening or closing the switch A will have 
no effect on the current flowing in the 
high-tension coils, and will merely cause 
the addition of the magnetizing current 
a low-tension coils. 
elutes sents date tenes 
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rop is usually only a few 
per cent of the rated voltage of the trans- 
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former, a very low voltage would be re- 
quired if it were to be supplied to the low- 
tension coils of a transformer having a 
ratio of transformation of 2,200/1,100/- 
110. If we assume four per cent as the 
impedance drop, then with the transform- 
ers connected up for 1,100 volts and sup- 
plying the impedance losses on the high- 
tension side, we shall require about eighty- 
eight volts at B, to force full-load current 


Fiu. 7.—Two TRANSFORMERS, WItH LOw-TEN- 
SION BIDE CONNECTED IN PARALLEL WITH 


SUPPLY CURRENT. 
through the two transformers in series. 
The core losses, being supplied on the 
low-tension side, will require a 110-volt 
circuit. Thus we handle only safe and 
convenient voltages. 

With the connections shown in Fig. 7, 
the core losses and magnetizing current 
are supplied at A, and the full-load cur- 
rent and copper losses are supplied at B. 
Sinee the transformers are each excited 
to normal voltage and have normal full- 
load current flowing in their respective 
coils, they are under full-load conditions, 
although the losses only are supplied. 
Wattmeters inserted at A and B will 
measure the core and copper losses of the 
two transformers directly. If W, and W, 
be the readings of these two wattmeters, 
respectively, me EM + Ws = the total 


losses occurring in one of the transform- 


S, s, 


Fia. 8.—MOTOR-GENERATOR S&T ARRANGED TO 
HAVE THE Losses SUPPLIED FROM ALTER- 


NATING-CURRENT SIDE. 
ers. If the reading of the voltmeter V, 
equals E and that of ammeter A, equals 
I, then the efficiency of one of the trans- 
formers may be computed as 
EI _ 
EI + W, + W: 
2 
To obtain the efficiency, however, it iz 
of course not necessary to load the trans- 
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formers, since the core loss, represented 
: ; W 
in the above expression by - a? may be 


measured directly at no load on a single 
transformer, by measuring the power in- 
put by wattmeter when connected to 
mains of rated voltage and frequency ; and 


the copper losses represented ubove by a 


may be computed from measurements 
of the resistance of the coils of the trans- 
former. 

The auxiliary voltage required at B 
(Fig. 7) may be derived from the same 
circuit as supplies A, or may be derived 
from an independent machine having the 
same frequency. In either case the volt- 
age must be capable of adjustment, in 
order gradually to bring the current up 
to the desired value. 

SYNCHRONOUS MOTOR  DIRECT-CURRENT 
GENERATOR SETS. 

Two similar motor-generator sets may 
be loaded very conveniently by the same 
general method described above for direct- 
current machines, the output of the motor, 
however, being transmitted back to the 
generator through the alternating-current 
machines, instead of through the belt. 
The losses may be supplied on either the 
direct-current or the alternating-current 
side. Fig. 8 represents such a set arranged 
to have the losses supplicd from the alter- 
nating-current side. A and D represent 
the two synchronous motors, direct-con- 
nected to the two railway generators B 
and C. 

The motors, being polyphase machines, 
may be startal by connecting their arma- 
tures to the supply circuit at one-half 
voltage, derived either through starting 
compensators or by reducing the supply 
voltage, if it is under control. The field 
circuits must be open at starting, if the 
motors are statted in this way. After 
they have come up to speed, the field 
circuits are closed, the voltage brought up 
to normal value, and the field currents 
adjusted until the ammeters A, and A, 
read a minimum, in which case we have 
the motors running at unity power-factor. 
If no starting compensators can be rigged 
up, and the voltage of the supply circuit 
can not be reduced, we have two other 
methods of starting. The first one is to 
shut down the alternator and bring all 
the machines up to speed together. With 
the alternator standing still, and having 
normal field excitation, close the switches 
S, and S}. Now on starting the alternator 
slowly, A amd D will come up in syn- 
chronism with it. A and D will start 
most readily with no field excitation, As 
soon as they have started to turn, their 
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field excitation may be adjusted to normal 
value. The second method is to start the 
machines from the direct-current side by 


connecting B and C to a suitable circuit, - 


and then synchronizing both A and D 
with the alternating-current supply cir- 
cuit across S, and S,, respectively. The 
direct-current source is then discontinued. 
B and C are now built up to their normal 
voltage, in such a way as to oppose each 
other. When the voltmeter V across 
switch S, reads zero, the switch may be 
closed and no current will flow. If, now, 
the field of B is weakened, current will 
flow into B’s armature from C, causing 
it to act as a motor. Weakening its field 
will also tend to make B speed up, and, 
as A is direct connected to B, it will also 
tend to speed up A. Since, however, A 
is running in synchronism with the 
supply mains, its frequency can not be 
raised above that of the mains. This 
tendency will cause A to act as a gener- 
ator, sending power to D, and thus ab- 
gorbing the power that B, running as a 
direct-current motor, receives from C and 
gives out at its shaft. Machine D, run- 
ning as a synchronous motor receiving its 
power from A, has its power absorbed in 
driving C, thus returning to C’s shaft the 
power that it is sending out from its 
brushes to B, minus the losses in the 
system, which are supplied by the mains. 
With the losses supplied on the alter- 
nating-current side, in this manner, the 
speed is controlled by the frequency of 
the supply circuit. Assuming B to be the 
motor, the voltage of the direct-current 
machines is controlled by R,, the field 
rheostat of the generator C, while the load 
on the entire system is controlled by R,, 
the field rheostat of the motor B. Weaken- 
ing B’s field increases the load, and vice 
versa. If B’s field were strengthened 
sufficiently the load would be reduced to 
zero, and then B would become the gener- 
ator. 

Fig. 9 shows connections for supplying 
the losses on the direct-current end. The 
system as shown can be started as follows: 
by connecting a suitable starting rheosiat 
across S, and S,, respectively, B and C 
may be started from the supply mains, 
and their speeds then brought to normal 
by their respective field rheostats. Ma- 
chines A and D are now brought up to 
their normal voltage and synchronized 
acroas S,, the speed being adjusted by the 
field rheostat R, or R, The system may 
also be started by first exciting both A 
and D to their normal field currents. 
Then, with switch S, closed, start machine 
B and with it A. D will also start and 
run in synchronism with A. Now equalize 
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the voltages across S, by the field rheostat 
of C, and when V reads zero close S.. 

With the system connected up as in 
Fig. 9, taking the loss supply from the 
direct-current end, if the field of B be 
weakened, B will act as a motor as before 
and will likewise speed up, carrying A 
with it and therefore D and C which run 
in synchronism with A. The speed of the 
system, therefore, is now controlled by R,, 
the field rheostat of the motor B. Since, 
however, the speed must be kept constant 
at the rated value of the machines, we 
can not control the load on the system by 
R, as was the case when supplying the 
losses from the alternating-current end. 
The load is now controlled by R,, the field 
rheostat of the generator C. Increasing 
the field strength of C increases the 
amount of power circulating in the 
system. The voltage of the direct-current 
machines is determined by the voltage of 
the loss supply circuit. This voltage may 
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Fia. 9.—MoToR-GENERATOR SET ARRANGED 10 
lave Losses SUPPLIED FROM I) RECT-CUR- 
RENT SIDE. 
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be kept at the proper value by means of 
a separately excited booster, as previously 
described under rotary converters. The 
field current of generator A is adjusted to 
give the rated difference of potential at 
its terminals. The field current of motor 
D is adjusted so that the current flowing 
in the mains, as indicated by A,, is a 
ininimum for given load, indicated by A, 
on the direct-current machines, in other 
words, so that D is running at unity 
power-factor. 

If tests are to be made on the voltage 
regulation of the direct-current machines, 
or they are to have shunts adjusted across 
their series fields, to give the proper 
degree of compounding, it is necessary to 
supply the losses from the alternating- 
current side. If the loss supply were on 
the direct-current side, the loss supply 
voltage would determine the voltage of 
the machines. 

It is to be noticed that in the case of 
the loss supply on the alternating-current 
side, machine D, which, it has been as- 
sumed, is acting as the motor, is carrying 
a somewhat greater load than A, while 
B and C each has the same current, 
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except for the slightly greater current 
carried by the generator C due to the 
fields of B and C. With a direct-current 
loss supply, on the other hand, machine 
B, which is acting as the motor, carries 
a current equal to that delivered by C 
plus the loss supply current, while A and 
D both carry the same current. 


INDUCTION MOTOR—DIRECT-CURRENT GEN- 
ERATOR SETS. 


Induction motor sets may be started 
and loaded in the same manner as is pur- 
sued in the case of synchronous motor 
sets. The actions taking place on the 
alternating-current side are, however, 
somewhat different in the present than in 
the former case. 

If, in Fig. 8, we omit the collector rings 
shown for the revolving fields of machines 
A and D and their respective field rheo- 
stats, the diagram will suffice for the pres- 
ent case also. With induction motors, 
however, we can not take the loss supply 
from the direct-current side, as was pos- 
sible with synchronous motors, but must 
take it from the alternating-current side, 
in order to supply the magnetizing current 
to the machine which is to act as the 
induction generator. : 

If the induction motors are of the type 
having armature starting resistance, the 
motors may be started directly from the 
mains at full voltage. If their armatures 
are of the squirrel-cage type, they should 
be started by one of the methods given 
under synchronous motor sets, to bring 
them up to speed before connecting them 
to the mains at full voltage, in order to 
avoid excessive starting current. 

The system having been started, the 
direct-current machines equalized and 
thrown together, then, if the field of B is 
weakened, its armature will take current 
from C, causing B to run as a motor. 
Weakening B’s field will likewise cause it 
to speed up, carrying with it its direct- 
connected machine A. As soon as the 
speed of A is brought above synchronism 
it acts as an induction generator, aš is 
well known—the higher its speed above 
synchronism the greater its output. The 
output of A is absorbed by D, running as 
a motor to drive the generator C. As 
with synchronous motor sets, the volt on 


the direct-current machines are controlled 


hy the field rheostat of the generator B, 
while the load on the entire system 15 
controlled by the field rheostat of the mo- 
tor B. It will be seen that the two sels 
no longer run at the same speed. The 
frequency of the supply mains should be 
the normal frequency of the induction 
motors. At full load the speed of the set 
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OD will be below synchronous speed by 
the amount of slip of the motor, while 
the AB will be running above synchro- 
nism. As the system is loaded the amount 
of power from the supply circuit only 
increases as the total losses in the system. 

The foregoing cases might be considered 
as standard methods. They can always be 
used when the necessary machines are at 
hand. It frequently happens, however, 
that it is necessary to test a large ma- 
chine at full load when there is no dupli- 
cate at hand with which to test it. Never- 
theless, there may be suitable machines 
available for use, which may be combined 
into a system to circulate the power. The 
method to be pursued would, of course, 
depend on circumstances. A few of such 
cases, with which the writer has had to 
deal, may be of interest. 

A 500-kilowatt, 525/575-volt, direct- 
current, slow-speed railway generator was 
to be teated. This machine, represented 
bv A in Fig. 10, was assembled for test 
in a testing stand so arranged that the 
armature shaft could be directly coupled, 
by means of the flange coupling G, to the 
shaft of the engine B, running at 100 
revolutions per minute. This engine was 
especially equipped as a source of power 
for the testing department. It could be 
direct-connected to slow-speed generators 
assembled in the testing stand, and was 
also provided with a very large pulley 
F, from which to drive belted machines. 
The governor of this engine was so ar- 
ranged that the speed could be varied over 
a considerable range in the vicinity of 
100 revolutions per minute, and the speed 
of the engine could be kept constant for 
changes in load. 

It so happened that a 500-kilowatt 
motor-generator set consisting of a 525/- 


o7v5-volt railway generator direct con- 


nected to a 2,300-volt, three-phase, syn- 
chronous motor was ready for test at the 
same time. This set was made usc of. 
It is represented by CD, Fig. 10. E 
represents a 600-kilowatt, three-phase, 
*,300-volt generator used as a shop ma- 
chine to give power for testing purposes. 
It was belted to the large pulley F on the 
engine shaft. 

The scheme of the circulation of the 
power output of our machine was as 
follows: A, the machine to be tested, was 
run as a generator, being driven by the 
engine shaft and its output transmitted 
by the electrical connections to the ma- 
chine C, which ran as a direct-current 
motor. C’s output was transmitted by its 
shaft to D, which was run as an alter- 


nating-current generator. E, running as 
a synchronous motor, absorbed the output 
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of D. Finally the output of E was trans- 


‘mitted by the belt back to the engine 


shaft. Thus the engine was required to 
supply only the losses occurring in the 
svstem. 

The procedure in starting the system is 
as follows: On starting the engine, ma- 
chines A and E were brought up to speed. 


Fig. 10.—D1rreci1-CURRENT GENERATOR AR- 
RANGED FOR Dinger COUPLING TO ENGINE. 
Now with the switches S,—connccting D 
and E,—closed and with the field circuit 
of D open, the voltage of E is gradually 
built up until D starts and comes up to 
svnchronous speed. The field circuit of D 
is now closed and the field excited. The 
voltage of E is now built up to 2,300 
volts, the normal] voltage of both D and E, 
and the field current of D increased to 
normal value, determined by the mini- 
mum reading of the ammeter A,. The 
voltages of A and C are now each built 
up to their normal value. When voltage 


Fic. 11 — ARRANGED ‘0 Test 3 1,000-KtLo- 
WATT, 250-VOLT, SLOW-SPEFD, Dine c1-Cur- 
RENI GENERATOR AT FULL LOAD. 


across switch S, is zero, S, is closed. Now 
the field of C is weakened. C can not 
speed up since D runs in synchronisin 
with E and hence its speed is governed 
by that of the engine. Weakening (’s 
field, however, allows current to flow into 
its armature from A. This current will 
exert sufficient torque to cause an angular 
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advance, or a shifting of, the phase rela- 
tion of D's armature with respect to that 
of E, thereby causing D to send power 
into E. This power, minus that used up 
in overcoming the losses, is transmitted 
by the belt from the pulley of E back to 
the engine shaft. The engine shaft, in 
turn, drives the generator A. It will be 
seen, therefore, that of the output of A, 
part is consumed in overcoming the losses 
in the three machines, while the rest is 
restored to the engine shaft. Thus it will 
be seen that the engine supplies an 
amount of power equal only to the losses 
occurring in the system. 

The speed is kept constant at the engine 
governor, at the rated speed of the gener- 
ator A, which is being tested. The volt- 
age of A is controlled by its field rheostat. 
The load on A is controlled by the field 
rheostat of the machine C, which runs as 
i motor. The voltage between the alter- 
nating-current lines is kept constant at 
rated value by the field of D. The field 
of E is adjusted so that E runs at unity 
nower-factor. 

For tests at full load the above arrange- 
ment sufficed. The generator A, however, 
was also to be tested at an overload which 
was greater than machine C would safely 
stand, it not being designed for as severe 
overload requirements as were demanded 
of A. The additional load was obtained 
by connecting water rheostats in multiple 
with C. Another direct-current machine 
might, however, have been belted to the 
pulley F from the opposite side from E 
(the pulley being large enough to accom- 
modate a belt in each direction), and con- 
nected to A in parallel with C. The ma- 
chine would be connected to A by the 
same procedure as was followed in the 
case of C and then weakening its field 
will cause it also to act as a motor, re- 
«toring its power directly to the shaft. 

The connections shown in Fig. 10 were 
also used for testing the motor-generator 
set CD. In this case, however, the power 
was made to circulate in the opposite 
direction. With the system started in the 
same manner as previously described, if 
A's field be weakened, A will act as the 
motor, and C as the generator. The 
output of A is then transmitted by the 
belt to E, running E as a generator. E’s 
output is consumed in running D as a 
synchronous motor. D, in turn, drives C 
as a direct-current generator supplying 
the motor A. The engine, as before, 
supplies the losses in the system. 

In this case the engine speed was ad- 
Justed to run E at such speed as to give 
the rated frequency to the synchronous 
motor D. Direct-current volts are now 
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controlled by the field of C, while the 
field of A controls the load. 

Fig. 11 represents the arrangement used 
to test a 1,000-kilowatt, 250-volt, slow- 
speed, direct-current generator at full 
load. A is the machine to be tested. To 
drive A, a 1,500-kilowatt, three-phase 
alternator, shown as B, which happened 
to be available and whose rated speed was 
about the same as that of A, was con- 
nected to the generator to be tested by a 
flange coupling, the two machines both 
being assembled in temporary bearing 
blocks. To the outer end of B’s shaft was 
attached a pulley to which was belted the 
500-kilowatt, 250-volt, direct-current ma- 
chine C. Facilities were not at hand by 
meane of which all the power output of 
A could be pumped back. The machine 
C could take one-half of the output of A 
which it returned to the shaft by its belt, 
C running as a motor. Full load was 
taken from A by loading it on the water 
rheostat W connected in parallel with C. 
Machine B was run as a synchronous 
motor, being fed by mains coming from 
an engine-driven alternator, the speed of 
the engine being adjusted so that A was 
run at normal speed. 

To start the system C was first started 
from an external 250-volt source, thereby 
turning machines A and B over. B was 
then synchronized with the alternating- 
current mains across the switch S, and, 
synchronism having ‘been attained, the 
switches S were closed. C was now dis- 
connected from the external 250-volt 
source. 

The voltages of A and C were now each 
built up to normal value and equalized, 
switch S, being closed when voltmeter V 
read zero. The field of C was then weaken- 
ed until C took as much current as it 
would safely carry. This current was indi- 
cated by the ammeter A,. C, running as a 
motor, restored its power back to the 
shaft by means of the belt. The total 
load on A, as indicated by ammeter A,, 
was then brought up to normal by adjust- 
ing the water rheostats W. 

A in Fig. 12 represents an induction 
motor that was to be tested. In this in- 
stance the source of power was an engine- 
driven double generator B. To load A 
it was belted to the direct-current gener- 
ator C. The output of C was pumped 
back on the direct-current end of the 
double-current generator B. 

The principal involved in this arrange- 
ment is, in general, the same as in pre- 
vious problems. Motor A is started from 
B. A and C being belted together, C 
starts with A. The generator C is now 
built up to normal voltage and its voltage 
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equalized with that on the commutator 
end of the double-current generator, 
across the switch S, and the switch 
closed. Now, increasing the field strength 
of C causes it to act as a gener- 
ator, sending current into B. C being 
loaded as a generator requires more power 
to drive it. The first tendency is to slow 


Fig. 12.—Inpuction Motor with ENGINE 
DRIVE. 
down the motor A. From the character- 
istics of. an induction motor it will be 
readily seen that at lower speed the motor 
has greater torque and absorbs more 
power. 

Hence, as the voltage of C is increased, 
power flows from it to B, and the input 
from A increases proportionally. The 
load on the motor A is therefore con- 
trolled by the field rheostat of C. The 
volts at the motor terminals are con- 
trolled, of course, by the field rheostat of 
the gencrator B. 

Fig. 13 shows the connections used in 


ale 


iP legs 


Fig. 18.—TEstiNG A 600-Horsg-PowER 
INDUCTION MOTOR. 
testing a 600-horse-power induction mo- 
tor in a particular instance. In this case, 
with the machines at hand, it was not pos- 
sible to pump the entire load given out by 
the motor back on the supply mains. The 
figure indicates the induction motor <A, 
helted to the two direct-current generators 
B and C, each having 300-kilowatt ca- 
pacity. The machine B is in electrical 
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connection with the 300-kilowatt rotary 
converter D. D is connected back to the 
alternating-current mains supplying the 
motor A, through the induction regulator 
R and the switches 8,. In this way we 
have established a complete circuit for 
returning to the mains as much of the 
power output of A as can be carried by 
B and D. Since the capacity of B was 
only 300 kilowatts, it could not carry suffi- 
cient load to load A to its normal capacity. 
The difference between the capacity of A 
and that of B was made up by belting a 
second direct-current generator C to the 
motor. C was loaded on water rheostats 
until the combined load on B and C re- 
quired full-load output from A. Full 
load on the motor was determined by the 
reading of the ammeter A,—the current 
taken by the motor at full-load output 
having been previously determined. 

The following order of procedure is car- 
ried out in loading the motor. A is start- 
ed from the alternating mains; A will 
now be turning B and C over. B having 
been built up to its normal voltage, D is 
started from B, a suitable starting rheo- 
stat being temporarily connected. across 
X; The voltage on the collector side of 
the rotary converter D is boosted by the 
induction regulator R to equal that of the 
alternating mains. D is now synchronized 
with the supply mains across the switches 
Sa, its speed being regulated by its field 
rheostat R,. D can now be made to take 
load by decreasing its field strength by 
means of its ficld rheostat, thus giving 


B a tendency to speed up. Since D runs 


in synchronism with the alternating 
mains, this tendency will not actually in- 
crease its speed, but will cause it to de- 
liver power on the alternating side, run- 
ning as an inverted rotary. The same 
result may be obtained by increasing the 
voltage of B by regulating R,. To have 
this second method most effective, the field 


coil of the rotary should be separately 
excited, in order that the increased 1m- 
pressed voltage may not be accompanied 


by an increase in field current, thus neu- 


tralizing, to a certain extent, the tendency 
of the machine to speed up. In this way 
D is loaded up until the capacity of B and 
D is reached. Then C is loaded on water 
rheostats until ammeter A, indicates that 
the motor A is fully loaded. 

The above examples indicate the meth- 
ods employed in work of this kind. The 
actual combination of machines will de- 
pend on circumstances. Where many ma- 
chines come through to be tested there 
are generally some machines available 
with which to load a given machine. Some- 
times all of the power can be circulated, 
and sometimes a part only of the power 
can be pumped back, the rest being COn- 
sumed in water rheostats. 
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EDUCATIONAL EXHIBITS IN THE PAL. 
ACE OF ELECTRICITY. 


THE MANUFACTURE OF INCANDESCENT 
LAMPS AT THE WORLD’S FAIR, 
‘ST. LOUIS. 


[By Our Special Correspondent. } 

| The Louisiana Purchase Exposition, in 
Its early pamphlets and other literature, 
soliciting exhibits from the world at large, 
urged that these be made working wher- 
ever possible, and of such character as to 
be of the greatest value from an educa- 
tional standpoint. So many of the dis- 
plays to be seen in any of the exhibit 
palaces have been planned and installed 
with this idea uppermost, that the whole 
may aptly be termed a “working expo- 
sition.” Particularly in the Palace of 
Klectricity do the exhibits stand as public 
educators, as, from the first, it has been 
the aim of Chief Goldsborough to brine 
toxether a collection of working and semi- 
working exhibits that would enable the 
public to comprehend more readily the 
principles and operation of the more 
common electric mechanisms, as well as 
form a school-room for the student in 
chgineering, and an unparalleled oppor- 
tunity for world-wide advertising by the 
exhibitor. 

It is strangely true that, of the thou- 
sands of visitors who enter the Palace of 
Electricity each day, but few have any 
idea of the way in which an eleetrie car 
is propelled, although they use this means 
of transit daily, nor have they any con- 
ception of the working of a telephone ex- 
change, although they constantly make 
use of this time-saver. But this does not 
mean that the public is averse to knowl- 
edge, as the crowds that constantly line 
these working exhjbits testify. For in- 
stance, an average of 6,000 persons daily 
enter the space of the American Tele- 
phone and Telegraph Company, where is 
Installed the exposition exchange of the 
Bell Telephone Company. Attached to 
this exhibit are several courteous attend- 
ants, who make it a point to explain, in 
non-technical language, the operation of 
the board, the capacity of the operators to 
handle calls, and the main causes of 
trouble, and surely, one who has listened 
with any degree of care, to such a talk, 
is better able to cooperate with the tele- 
phone company in securing highly cff- 
cient service, The radiaphone, installed 
jointly by this company and the General 
Klectric Company, also attracts a great 
deal of attention, over 3800 entering the 
receiving booth a day. An expert army 
bugler has been secured, and, enclosed in 
a sound-proof booth under the gallery in 
the north end of the building, sounds 
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the various calls, these being faithfully 
transmitted over the beam of a search- 
light to the receiving station in the 
southern portion of the building. 

The exhibit which probably attracts 
more attention than any in the building, 
and vies with the shoe factory in the 
Manufactures Building, and the English 
thread factory in the Palace of Varied 
Industries, is the model incandescent 
lamp factory, located in the southwest 
section of the building. This installa- 
tion, representing the United States In- 
andescent Lamp Company, of St. Louis, 
requires the services of over a score of 
operators, and has a daily capacity of 
1,500 standard sixteen-candle-power, 110- 
volt lamps. The exhibit is of the greater 
value Lecause of the fact that, up to the 
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The vital part of the lamp, upon which 
its life and efficiency depend, is the fila- 
ment, and upon its preparation and treat- 
ment the greatest care is bestowed. The 
researches of Edison, in which almost 
every conceivable substance was tried, 
resulted in the adoption of the cellulose 
filament, as the most satisfactory in every 
respect. Ordinary absorbent cotton is 
treated with chloride of zinc, the two 
forming a substance of the consistency 
of molasses, and of a pale yellow color. 
The application of heat in a vacuum frees 
the cellulose from all gases that may 
have been formed, and still further solidi- 
fies it. The cellulose is then placed under 
air pressure, and forced through a glass 
die, forming a thread that resembles cat- 


gut. A vessel of alcohol reccives the fila- 
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present time, lamp manufacturers have 
jealously guarded many of the processes 
connected with their trade, and it is al- 
most impossible for the average person 
to gain access to any of the large facto- 
ries. Strange as it may seem, this igno- 
rance regarding the details of lamp manu- 
facture is prevalent among the lamp sales- 
men, especially in regard to the treat- 
ment of the filament, and production of 
the proper vacuum. 

The arrangement of the exhibit is such 
that, passing around the rectangular en- 
closure, one sees, consecutively, the dif- 
ferent operations and inspections, which 
are carried on in exactly the same man- 
ner as in the factory. The same shop 
eards are also used to record the output 
of the various operators, nearly all the 
employés being paid by the piece. 


ment, revolving at the same peripheral 
speed as the cellulose is squirted, thereby 
preventing the straining of the same. The 
action of the alcohol hardens the cehu- 
lose, and permits of its being handled 
without fear of breaking. The filament 
is then wound upon a large drum, and 
allowed to dry, shrinking about fifteen 
per cont in size. When dry, the filament 
is cut into suitable lengths—from eight 
to ten inches, and wound on cardboard 
or carbon forms of the correct shape. 
These forms are then placed in crucibles, 
packed with graphite, and placed in a 
gas furnace, which is slowly brought to 
a temperature of 4,000 degrees Fahren- 
heit. After this carbonization, whieh fur- 
ther reduces the diameter of the filament 
about one-half, the carbons, as they are 
now called, are ready for the final treat- 
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ment, called “flashing.” They are, at 
this stage, of various resistances and 
cross-sections, and minute dents, caused 
by excessive pressure of grains of carbon 
in the carbonization process, are not un- 
common. It remains, then, to bring them 
to a uniform and standard resistance, 
which depends, of course, upon the effi- 
ciency and voltage for which the lamps 
are desired. That is, a high-efficiency lamp 
will require carbon of higher resistance 
and consequently smaller diameter than 
will the lamp designed to burn on a lower 
wattage per candle. At the same time, 
the filament being smaller, the life of the 
lamp is correspondingly reduced. To ac- 
complish these results, the filaments are 
attached at their extremities to clamps 
that are connected to a source of current, 
at a pressure of about 300 volts. Twelve 


FLASHING FI1.A MENTS; THE MANUFACTURE OF IN- 
CANDESCENSr LAMPS AT THE WORLD’s FAIR. 
of these clamps are arranged on the cir- 
cumference of a disc, six inches in diam- 
eter, the filament hanging therefrom. 
The carbons being in position, a glass 
bell jar is lowered over the whole, and the 
air is removed by means of a simple form 
of valveless air pump. A hydro-carbon 
vas is then admitted, and a switch is 
closed, allowing current to flow through 
on of the filaments. The excessive press- 
ure applied to its terminals causes the 
carbon to immediately become highly in- 
candescent and the intense heat gener- 
ated decomposes the gas, graphite car- 
hun being deposited in a thin, uni- 
form layer on the carbon. In case 
the diameter of the filament is less 
at any point than the normal di- 
ameter, this portion, due to its increased 
resistance, immediately rises to a higher 
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temperature, and consequently carbon is 
deposited at this point more rapidly than 
over the rest of the filament, this being 
continued until the carbon is of uniform 
diameter throughout its entire length. 
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the carbon is slowly increasing, with a 
corresponding diminution of resistance. 
The current, at the same time, increasing 
in like proportion, and fbeing a measure 
of the resistance, it is a simple matter to 
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ATTACHING CARBON TO STEM AND INSPECTING; THE MANUFACTURE OF [NCANDESCENT 
LAMPS AT THE WoRLD’s FAIR. 


The surface deposit is naturally of much 
higher density than the core, in fact, its 
resistance is only about one-tenth of 
tke specific resistance of the core 
carbon. Thus the total resistance 


introduce a small and sensitive circuit- 
breaker into the leads, this being set to 
open at a predetermined current that is 
proportional to the resistance desired for 
the carbon, the voltagc, of course, being 
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FORMING FLANGE ON STEM; THE MANUFACTURE OF INCANDESCENT LAMPS aT THE WORLD'S Fair. 


of the filament depends entirely 
upon the ratios of the amounts 
of the two kinds of carbon of which it is 
composed. It is obvious that while the 
flashing process is going on, the size of 


maintained uniform. In this way the 
filaments are made of uniform resistance, 
and are now ready to be attached to the 
platinum “leading-in wires.” 

The next step is the formation of the 
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stem, through which the conducting wires 
are carried, and which forms the support 
for the filament and the means of closing 
the neck of the bulb. The tubing comes 
in lengths of about five feet, and is 
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scratched on the edge of a file and broken 
into lengths of about two inches. These 
pieces are then placed in a “flanging ma- 
chine,” a simple arrangement of two 
chucks, one of which holds the end of the 
tube over a warming flame, while the 
other swings it into the intense heat of 
a glassblower’s flame. Here the end is 
almost instantaneously softened, and the 
operator, with a single twisting motion 
of a piece of cone-shaped carbon, spins 
out the flange. While doing this, she in- 
saris a piece of tubing into the lower 
chuck, and then swings it up into the 
flame, the flanged tube being ejected from 
the second chuck. In the next operation 
the two short pieces of platinum, called 
the “leading-in wires,’ and the single 
piece of nickel wire that supports the car- 
bon in its middle point, are sealed into 
the other end of the tube, and this is one 
of the most delicate of the many oper- 
ations, Previous to this, the platinum 
tips have been attached to the copper ter- 
minals by a most ingenious adaptation of 
the electric weld. A machine carrying 
4 spool each of the copper and platinum, 
feeds the wires from each together until 
they come in contact. The coils them- 
sel veg heing connected to a source of cur- 
rent, the ends of the wires are immedi- 
ately brought to the weld point, and a 
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minute but perfect butt weld results. The 
copper and platinum are now cut to the 
proper lengths, and the “leading-in wires” 
are ready to be sealed into the stems. T'he 
operator picks up the stem with a pair of 
pliers, and, inserting the plain end into 
the flame, softens it, and with a deft move- 
ment inserts the two “leading-in wires,” 
and pinches the end of the tube together, 
at the same time adjusting the platinums 
and pushing the anchor wires into the 
end just before the sealing process is com- 
pleted. 

The stems are now ready for the car- 
bons, and are slipped into clips on a board 
covered with white oilcloth. With this 
board before her, the operator takes a bit 
of paste, consisting of sugar and graph- 
ite, on the end of a needle, and touches 
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the end of a filament. This adheres, and 
is brought into contact with the end of 
one of the platinum wires, a few delicate 
strokes making a uniform and_ strong 
joint, having a high conductivity. The 
second end of the carbon is attached in 
the same manner, and the middle point 
slipped into the crook of the anchor wire 
and held firm with a bit of paste. The 
stems, with carbons attached, are now 
taken by the last operator, and the car- 
bons straightened, the joints inspected, 
and they are then taken baked, to re- 
move the moisture from the joints. 

The bulbs are blown from the best 
lead glass, and those used by the United 
States company are of the type known as 
“straight side,” and conform almost ex- 
actly to the shape of the carbon filament 


used by this company. As they come to 
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the lamp maker, the bulbs have no tip, 
and the neck is about three inches long. 
The first step is to puncture the bulb ex- 
actly in the centre of its end, and this 
is done by placing it in a form, under 
which is a small jet of gas flame. When 
the glass is sufficiently soft, a sharp 
plunger descends and makes a hole of the 
size desired. The operator then takes a 
piece of glass tubing about two inches 
long and one-eighth inch in diameter, 
and seals this into the end of the ibulb, 
necking the tube, and leaving but a mi- 
nute hole, through which the air is ex- 
hausted from the bulb, after the stem has 
been sealed in. 

The stem is sealed into the bulb in a 
simple machine, resembling a speed lathe. 
The bulb is placed in a sort of chuck, 
and the stem, gripped by a pair of long 
pliers, is inserted in the bulb, and care- 
fully centered, the pliers being gripped 
by a thumb screw. The tbulb and stem 
Are then slowly revolved, and when at the 
melting point are brought together and 
a weld results. The bulb must be taken 
from the chucx and the stem quickly 
centered, before the glass hardens, and 
this is a task requiring the greatest skill. 
The bulb is now attached to an air pump, 
and partially exhausted, to remove the 


moisture formed in the sealing process. 


CUTTING OFF NECKS oF BULB; THE MANUFAC- 
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It is then “painted,” this process consist- 

ing of the injection of a small quantity 

of chemical into the tube. After a 

thorough baking the lamp is ready to be 

exhausted, and this is one of the most im- 
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portant as well as interesting of the many 
steps. The tube is inserted into a heavy 
rubber inlet, and the two copper terminals 
attached to clips, supplied through a rheo- 
stat, with alternating current, at about 
fifty per cent higher voltage than that 
for which the lamp is designed. The 
valve leading to the air pump is now 
opened, and, as the vacuum is produced, 
current is permitted to flow through the 
filament, and it is brought to such a state 
of incandescence that the joints are white 
hot. Under these conditions the whole 
lamp glows with a blue haze, and the 
joints shoot out jets of flame. As soon 
as the blue haze disappears the tube is 
heated close to the bulb, and the bulb is 
quickly closed, the current being cut off 
from the filament at the same time. The 
lamp is then put to the “glow test,” in 
which one terminal is connected to the 
secondary of an induction coil, the glow 
resulting being an accurate indication of 
the perfection of exhaustion. 

The lamps are then ready for the bases, 
which are attached with a cement that is 
absolutely waterproof. After having had 
the two terminal wires soldered to the 
base, the lamp is ready for the final in- 
spection, and packing. The entire proc- 
ess is more rapid than the telling, and, 
although the steps are simple in them- 
selves, over forty different inspections are 
made, and it is an exceptional lamp that 
is absolutely perfect in all its details. 
That is, an expert lamp man can pick 
up almost any lamp and find a flaw of 


some sort. P. F. 
St. Louis, Mo., July 12. 
<—_> 
A New Westchester Lighting 
Company. 


The New York & Westchester Light- 
ing Company, of Port Chester, West- 
chester County, has been incorporated 
with a capital of $250,000, to operate in 
New York city, Yonkers, New Rochelle, 
Mount Vernon and the towns and villages 
of Westchester County. The directors are 
Cortland Betts, of Morristown, N. 4 
Frederick N. Gilbert, of Brooklyn, N. Y., 
and Joseph E. Freeman, of New York 
city. The company’s field includes New 
York city and the entire county of New 
York; the cities of Yonkers, New Rochelle 
and Mount Vernon; the towns of Bed- 
ford, Cortland, East Chester, Greenburgh, 
Harrison, Lewisboro, Mamaroneck, Mount 
Pleasant, Newcastle, New Rochelle, North 
Castle, North Salem, Ossining, Pelham 
Pound Ridge, Rve, Scarsdale. Somers 
White Plains and Yorktown and the vil- 
lages Ardsley-on-the-Hudson, Mount 
Kisco, Peekskill, Verplanck, Dobbs Ferry 
Irvington-on-Hudson, ILastings, < 
town, White Plains, North Tarrytown 
Chappaqua, Port Chester, Larchmont, 
Bronxville, North Pelham, Pelham 


Manor and Pleasantville, in the county 
of Westchester. Í 


Tarry- 
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HIGH-SPEED ELECTRIC RAILWAY EX- 
PERIMENTS ON THE MARIENFELDE- 
ZOSSEN LINE—II.' 


BY ALEXANDER SIEMENS. 


The second report describes the experi- 
ments in great detail, and the following 
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are the principal results ascertained by 
their help: at first attempts were made 
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could be obtained, nor was the success 
greater when the cars were attached to a 
goods train. Somewhat better results were 
achieved by the employment of a three- 
phase locomotive, but the curves were still 
too irregular to be accepted. Nothing re- 
mained but to revert to observing the 
time each car took to come to a standstill 
after attaining a certain speed, and the 
distance it covered during that time, due 
account being taken of all differences in 
level. The smallest curve on the line has 
a radius of 2,000 metres; it was therefore 
not necessary to consider the curvature in 
the calculation ; but very careful measure- 
ments of the air resistance were made by 
means of tubes projected from the cars 
in the way already described, and in the 
end a small correction was found neces- 
sary in the formula for air resistance, 
which was altered to P = 0.0052 V°, and 
the resistance of the cars was found to be 
equal to the resistance of nine square 
metres. In Fig. T the final results of the 
traction resistance of the cars are repre- 
sented by four curves showing the total 
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Fie. 8 —RunNs with CAR “A,” WEIGHT 89,500 KILOGRAMMEs—V eLocIrY, AIR RESISTANCE, 
CURRENT, Vouts, Work DONE. 


to determine the resistance of the cars 
direct by pulling them at moderate speeds 
by a locomotive, to which they were at- 
tached by a dynamometer. It was found. 


Fia. 9 —FRONT or THE Car, 


however, that, owing to the great weicht 
of the cars, and owing to the irregular 
pull of the locomotives, no steady curves 

5 ; 
! Pauper read bef. 


i are the Britis tituti ` 
trical Engineers on. e British Institution of Elec- 


May “i—Slightly abridged. 


resistance for a ear weighing eighty-three 
tons, the air resistance of the surface of 


È Vorne 
. “supporting Car. 


‘Dynamometer Spring 
! for Compression 
Axle/ / and Extension. 


Al 


Fia. 10.—Strapen Parts ARE FixeD POINTS, 
EITHER ON THE CAR, OR ON THE BoGIE. 


nine square metres being the equivalent 
of the air resistance of a car, the horse- 
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July 23, 1904 


power required on the level with no wind, 
and, by the difference of the first and 
second curves, the resistance due to me- 
chanical friction. It is at once apparent, 
from this diagram, that at high speeds 
the air resistance is by far the most im- 
portant factor, and that the proper shape 
of the car has to be very carefully deter- 
mined, 
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Fig. 11.—TrraL Runs or Car “A,” with Four- 
incu WHEELED TRaILERS—PULL, VELOCITY, 
AND PROFILE oF LINE. 


From their experiments the Studien- 
gesellechaft draw the conclusion that the 
front of the car should be a rather steep 
paraboloid. Owing to the necessity of ar- 
ranging the cabin of the driver in front, 
and providing buffers and drawbars, it 
is not possible to carry this out in 
practice, but the nearest approach to the 
correct form is suggested to be a cylin- 
drical front, extending for eighty-six 
degrees, then plain surfaces which join 
the sides of the car by easy curves, as 
represented in Fig. 9. Very careful 
measurements were made as to the amount 
of energy required, and a measuring sta- 
tion was established at the feeding-point 
to avoid the calculations of the losses in 
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Fic. 12.—Ruys wita Car “S,” WeraaT EQUALS 77,900 KILOGRAMMES— VELOCITY, AIR 
RESISTANCE, CURRENT, VOLTS, AND WoRK DONE. 
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of transformers and to make them almost amount of energy required to give the 
independent of periodicity and of differ- cars the same acceleration, the figures of 
ence in phase. In the cars the instru- the table show an efficiency of about forty- 
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Fic. 18.—RUN8 with TRAILERS—VELOCITY. AIR RESISTANCE, CURRENT, VOLTS, AND WoRK DONE. 
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ments were joined to the same phase as five per cent due, no doubt, to the losses 
at the feeding point. In spite of all pre- in the starting resistances; but for long- 
cautions, however, the readings were not distance traveling the period of accelera- 
all reliable, especially in wet weather. tion is almost negligible. In tables A and 
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Fig. 14.— DIAGRAM OF THE TURNING MOMENT OF THE MOTOR. OBSERVED IN CAR “A” 
Durina Run with Four Six-WHEELED TRAILERS. 


The measurements are divided into two B the results of these experiments are 
groups: one to determine the energy summarized, and diagrams in Figs. 8, 12 


during acceleration, and the other to O 
P 


measure it at constant speed. In both 
cases the cars were sometimes running by 
themselves and sometimes pulling trailing 
cars. It will be noticed that the accelera- 
tion is not very great, but this was the 


Fiu. 15.—OUTLINE OF New BRAKE Con- 
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tt and 13 give some details of runs with 


and without trailers. An attempt was 
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Fia. 16.—DIAGRAM OF CAR SWITCHING 
CONNECTIONS. 


the feeder. The ammeter and wattmeter consequence of the generating set not made to measure the turning moment of 


at this station were connected direct to being powerful enough to supply more 
the high-tension circuit, to avoid the use energy. Compared with the theoretical 


a motor direct by fitting on car “A” a 
special apparatus represented in Fig. 10. 
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Instead of attaching the motor rigidly to 
the frame, it is held by springs, as shown 
diagrammatically, and the movement of 
the springs is transmitted by suitable 
levers to a registering indicator in the 
interior of the car. The instrument was 
calibrated by weights, and gave useful 
results when a resistance was inserted in 
the secondary circuit of the motor, but 
of course the direct comparison between 
the indicated turning moment and the 
electrical readings is thereby prevented. 
The diagram Fig. 14 shows the turning 
moment during a run of car “A” on 
November 8. and the curve, Fig. 11, is 
drawn in accordance with these indica- 
tions. About the measurements made to 
ascertain the loss in feeders and con- 
ductors, nothing need be said, as no novel 
features with regard to them are disclosed 
in the report. 
ments be deseribed, 


as they were again 


Nor need the brake experi-. 
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(2) The hogie frames are to be constructed 
with simple Z girders. (3) he bearing 
springs are to be connected by balancing 
levers, and are to be visible and easily 
accessible throughout their whole length. 
(4) The car body is to be supported at 
four points on each bogie. (5) The cen- 
tre pin of the bogie is to be movable for 
a distance of thirty millimetres in every 
direction. (6) The motors are to be con- 
nected to the axles by springs. (7) The 
brakes are to be reconstructed as shown 
in outline by Fig. 15, which explains it- 
self. 

During the trials the bending of the 
rails was measured in the same way as 
in the previous vear; but as the speed of 
the cars had been restricted, no abnormal 
observations occurred and no extraordi- 
nary repairs became necessary. When the 
trial runs of the high-speed cars had been 
completed, some further experiments were 
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manent way and the very high power re- 
quirol during the acceleration period were 
a consequence of this weight, and for eco- 
nomical high-speed trattic it should, if 
possible, be diminished so as to load the 
axles only sufficiently for the necessary 
adhesion. It would not be possible to 
effect this object by altering the construc- 
tion of the car or by lightening its me- 
chanical outfit without endangering its 
safety. It is therefore necessary to try to 
diminish the weight of the electrical ap- 
paratus. This may. be done by removing 
the transformers from the car and plac- 
ing them along the line, or by dispensing 
with them altogether. In the first case a 
double set of conductors is required, in- 
creasing the losses and the capital expendi- 
ture. It is therefore preferable to em- 
ploy motors which are capable of utilizing 
high-tension currents. 

With a view of trving the possibility of 


AVERAGE VALUE OF THE ELECTRICAL AND MECHANICAL MEASUREMENTS TAKEN DURING ACCELERATION. 
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TABLE B. 
AVERAGE VALUE OF THE ELECTRICAL AND MECHANICAL MEASUREMENTS TAKEN DURING PERIODS OF RUNNING AT CONSTANT SPEED. 
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Observations taken in autumn. 1 02. 


unsatisfactory, and eventually it was con- 
sidered advisable to alter the whole of 
the braking arrangement. A good oppor- 
tunity for doing this was afforded by 
the reconstruction of the bogies, which be- 
came necessary to ensure the steady run- 
ning of the cars during high speeds. 

In the new bogies the following points 
were to be observed: (1) the wheel-base 
is to be increased from 3.8 to 5 metres. 


made with a three-phase locomotive built 
by Siemens & Halske, and the Studien- 
gesellschaft comments on them in a sepa- 
rate report. In this case they say that the 
high-speed cars have proved suitable for 
their work as far as their mechanieal and 
electrical outfit is but their 
weight is too groat and the proportion of 
their dead weight to the paving load is 
not favorable. The trouble with the per- 


concerned, 


using such motors on the high-speed cars, 
Siemens and Halske built two 
motors of approximately the same outside 
dimensions, but suitable for working with 
10,000-volt currents, and fittel them cach 
to a four-wheeled bogie with a wheel-base 
of 3.25 metres. The car body, 12.5 ) metres 
long, is of the usual shape for electric 
locomotives, and in its ecntre is a drivers 
cabin, four metres long by 2.8 metres wide 


Me sSST's, 
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by 2.3 metres high. In the iron boxes 
on either side of it are the starting 
switches and resistances, and on the top 
it carries the collecting gear, which is like 
that of car “N.” The motors are suspend- 
ed from the bogie frames after the man- 
ner of tram motors, driving the axle by 
a gearing of one to two. Between the car 
body and the wheels are two sets of 
springs, and provision is made for a slight 
lateral movement relative to the bogie. 
The diagram (in Fig. 16) of the con- 
nections shows that there are separate 
switches, moved by compressed air, for 
each direction of running, a small trans- 
former to supply low-tension current to 
the air-pump motor, and mechanical 
switches for the resistances which are 
actuated by a hand wheel in the driver's 
cabin, geared to a horizontal shaft. Some 
difficulties were experienced in obtaining 
readings of the measuring instruments on 
the locomotive of suflicient accuracy, so 
that finally only the measurements at the 
feeding point were taken into considera- 
tion. 

The trial runs were started on June 
23, 1902, with 7,250 volts. and this volt- 
age was gradually raised until the loco- 
motive successfully pulled a trailer on 
June 26 with just over 10,000 volts. Some 
of the details of the measurements taken 
during these runs are given in table C. 
It is at once apparent that the efficiency 
of the locomotive is much greater than 
that of the cars at the trials in 1901, for 
the reason that its motors were working 
nearer to their rated output. Another 
reason is the absence of a transformer, 
so that a comparison at an output of 400 
horse-power shows that the locomotive 
required for this. at 10.8500 volts and 
cos $ = 1).85, an average current of nine- 
teen amperes, while the cars at 6,300 
volts and cos @ == 0.5 consumed about 
fifty-three amperes, The losses in the 
conductors along the line are therefore 
two kilowatts in the case of the loco- 
motive and seventeen kilowatts in the 
case of the cars. 

In conclusion, the report considers that 
the trials have proved the possibility of 
building motors for three-phase currents 
of 10,000 volts, used direct without trans- 
formers. It is mentioned that the motors 
and the gearing have worked without 
giving any trouble up to a speed of 109 
kilometres per hour, and that the working 
without transformers makes it possible 
to reduce the weight of the high-speed 
cars front ninety-two tons to seven- 
ty-six to seventy-eight tons, an achieve- 
which will materially diminish 
working and the wear 


ment 
the cost of 
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and tear of the permanent wav. 
the interval between the experiments of 
1902 and those of last vear, the perma- 
nent way of the line was renewed through- 
out, and now it is equal to that of a Ger- 
man first-class main line. The rails are 
twelve metres long, Vignoles pattern, 
standard profile eight; they weigh forty- 
one kilogrammes per metre, and are sup- 
ported by eighteen sleepers bedded in stone 
ballast. As a matter of precaution, guard- 
rails were added all along the line, but 
it was evident, when they were carefully 
examined after the trials, that even at 
the highest speeds their service had never 
been required. Owing to the losses in 
the feeder and to the reduced speed of the 
generating sets, the acceleration could not 
be raised beyond 0.15 to 0.18 metre per 
second, although the motors on the cars 
would have been capable of developing 
more power than they actually did. The 
bogics of both cars were altered in ac- 
cordance with the experience gained in 
previous trials, as requested by the svn- 
dicate. In the “A” car the switching ar- 
rangements were altered so that the motors 
can be strated one after the other instead 
of simultaneously, and further ventila- 
tion for the motors has been provided. 
The electrical arrangements of the “S” 
car remain exactly as they were made in 
the first instance; the motor casing, how- 
ever, is now supported by springs from 
the bogie-frame, so tnat only the rotating 
part of the motors remains rigidly fixed 


In 


to the axle. 
An arrangement for 
turning moment by means of registering 


measuring the 


the pressure exerted by the casing on a 
piston working an oil manometer has been 
added to one of the motors of the “SN” 
car, and also devices for diminishing the 
pressure on the brakes with diminishing 
speeds, All the exhaust openings of the 
Westinghouse brakes have been united by 
a common pipe on which two exhaust 
valves are fitted. One of these can be 
manipulated by the driver and the other 
is under the control of an electrical con- 
trivance, the circuit of which is closed 
automatically by a pendulum weight when 
the retardation exceeds a certain rate. 
These additions had been found necessary 
as the pressure on the brake blocks at the 
highest speeds had to be egual to 200 per 
cent of the weight of the car, which at 
lower speeds would skid the wheels. For 
both cars the collectors were modified by 
dividing their horizontal arm into three 
parts, connected by springs, with a view 
of diminishing as much as posible the 
weight of the part receiving the blows 
caused by irregularities of the conductors 
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and damping their effect further by sub- 
dividing the mass which has to be ac- 
eelerated. In) addition, the balancing 
wings which counteract the pressure of 
the wind on the collector arms were re- 
constructed with great care. A model 
of such a collector, kindly lent by Messrs. 
Siemens and Halske, was shown, 

With regard to the general arrangement 
of the electrical outfit, the running of 
the cars at high speeds showed that the 
weights have to be distributed symmetric- 
ally on both sides of the car, in order to 
prevent excessive swaying. For this pur- 
pose balancing weights had to be added 
in the “A” car because the transformers 
had not been placed exactly symmetric- 
ally in the first instance. The actual 
runs began on September 15 with the “S” 
car, on which dav a speed of 150 kilo-: 
metres was reached, and the improve- 
ment in steadiness owing to the alter- 
ation of the bogies was most marked. 
During the following days the speed was 
gradually increased in the manner laid 
down in the original programme, until on 
October 6 a speed of 201 kilometres per 
hour was attained with a current of forty- 
six periods and 14,000 volte. It should 
be noted that in the curves with a radius 
of 2,000 metres the speed of the ears was 
restricted to 165 kilometres to 170 kilo- 
metres per hour, so as to avoid any dan- 
ger. This point is in so far important 
as It shows that most of the existing main 
lines would be unsuitable for speeds great- 
ly exceeding those of the present tratie. 

One of the engineers, who was in the 
“Scar during the run, gives the follow- 
ing details: 

“After examining the ear and all the 
apparatus, the current was turned on 
until each of the motors was supplied 
with 350 amperes, corresponding to 2.300 
kilowatts for the car. The feeding point. 
about one kilometre distant, was passed 
at the speed of eighty kilometres per 
hour: two kilometres, further 120 kilo- 
metres per hour was indicated; and at the 
first curve of 2,000 metres radius the 
speed was 170 kilometres; Mahlow, seven 
kilometres from Marienfelde, was passed 
at 185 kilometres per hour. Still the ear 
is running quite smoothly, and all meas- 
urements can be noted down with greater 
comfort than in an ordinary express train. 
Keeping the power at 2,300 kilowatts 
the last resistances are gradually ent out 
and the speed mereases to 195 Kilometres 
per hour, Suddenly a sounding blow 
ix heard against a window of the driver's 
It is no mishap to the car, but a 


cabi n. 
has been overtaken 


bird is killed whieh 
by the car. At last one kilometre before 
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Rangedorf, the indicator passes the 200 heavy weight—naturally, as the air- 


kilometres per hour mark, and for the 
space of another kilometre this speed is 


pressure rose to 210 kilogrammes per 
square metre. 


TABLE C. 
RUNS, AT CONSTANT SPEED, OF THREE-PHASE LOCOMOTIVE WI!H ONE TRAILER. 


Np. of periods | We tol 
ry per sec. 


Time of 


tons. in sece. 
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maintained, with an expenditure of 1,400 
kilowatts. Then the brakes have to be 


TABLE D. 
HIGH-8PEED RUNS. 


Table D.—High-specd Runs. 
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Periods Corresponding speed ‘Max. speed | gli 


Date, : i 
1903. oul verter iad 1 ren. ga (V -V/V. 
Km. per hour. Km. per hr., Per cent. 
Oct 23| A | 475 S-84 | 210-2 0 
Nog.11) A | 458 918-94 196-0 8-4 
8 45°38. 218 94 206-0 28 
Nov. 17] A 408 189-4 182-0 40 
S | 40 189-4 184-0 2:8 
Nov. 35} A | 435 213°5 2047 89° 
8 | 455 218-6 | 307-3 2-75 


* The strength of the sods soldtion in starter had been increased. 


applied, so that the car enters the second 


Table C.—Runt at Constant Speed, of Three-phase Lo-omutice with vue Truiler. 


3 PEER A I E ERE Apstags paoee| Weighs ct 
{ rage value | Average power tof 
min, | mansarecent OOO eee adne Po Mtoe g | a teading | tal ia 
n jAmp.! Volts. | Kw. calculated. i kg- 


ee ee ee 


30 52-25 810 i 70 oo ' 7,250 | 76 ! oeo 8 
30 52-36 “o ! m0 | 730 | 105 075 | (At 70km. for. } 12,280 
20 57-68 300 65-70 | 9 ip eee 
57-68 350 65-70 150! 7.150 | 137 0-74 ‘| Te ae } 17,680 
40 562-25 70 \ 120 | 8200 | 136 om 
40 52-95 eo d a 180 | a200 |222 oes (At oCko. /hr. 
40 52 25 760 96-88 130 | "950 |150 , } _Wtkw. |} 13,260 
' 8. 08! 350 | 
a Tors | ais norma ‘3061 10650 | az: 08 | ae 
47 7075 | 390 . 108 | 18-5 l oae eo | | At 102km. far. 
47 7075 | 340 4 1015-108, 180! 10,770 | 370 0-81 po phd oaa 
47 7075 | 36 101-5-108 190 | 10,770 | 290 0-82 | aa 
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dicator showed that the maximum speed 
had been 200.8 kilometres per hour.” 
After this memorable run further sys- 
tematic measurements of air resistance, 
retardation, etc., were made, and the “A” 
car also began running. It made a record 
of 210.2 kilometres per hour on October 
28, with a periodicity of 47.5 per second, 
all restrictions as to speed in curves being 
suspended on that occasion. During this 
run the car swayed so much that one 
of the conductors was broken and fell 
by accident on the foot of an official. The 
earthing device acted, however, so prompt- 
ly that the man received no electric shock 


curve of 2,000 metres radius with a speed whatever. On the same occasion one of 
TABLE E. 
AVERAGE VALUE OF MEASUREMENTS TAKEN DURING ACCELERATION. 
as ‘alae a aad 
ordnance Acceleration. Final 3 | At feeding point. Wind. 
ree hme BEI ee Din 1 Ve 
| Tims itin) an yn 1E ane [vat [| hee iio 
360 |13,450 | 0162 2100, 48 | 1320 [10.401] .. ; CR 
393 | 121580 | 0-123 ',174-0' 40 (|1120 | 9,840 | 1,570 ` wW 
220 | 5.390 | 0-197 | 1560! 38 |, 1180 | 8,910 | 1,420 BE. 5 
860 | 10,100 | 0-134 |1740; 40 || 1460 | 8,750 | 1,840 © S.8.W.] 8-2 
270 | 8,5400185 || 190:5! 40 |1360 | 9.925 | 1,650 | N.N.E.| 2-6 
280 | 8.520 0:178 1 1R00 40 ||1180 | 9,850 | 1,600 | N.N.B.| 26 
365 | 12,280 0154 2030 46 |; 1260 | 10,980 | 1,985 ` B.W. | 83 
874 | 14,250! 0-153 |2060 46 || 134-4 | 19,015 | 4820 
410 | 12/450 /0-123 | 1800 40 |1135 | 9,380 | 1,590 | omits 
_ 350 | 10,080) 0-114 |1620 36 |1252 | 9,120 | 1,650 | E.8.E.| 8:3 
i 230 | 6.230 |0196 |1620 36 | 1200 | 8.365 | 1,625 | E.S.E. | 3-3 
400 |15.100! 0145 |2090. 46 |: 134-3 | 10,630 | 2,090 ` S.W. | 33 
165 7,595 | 0 173 | 1700 40 |1155 | 9,190 | 1'530 ; aw. |59 
230 f 7.650!0141 |1700 40 | 1180 | 9.040 | 1,550 8w. | 59 


of 165 kilometres and arrives at the ter- 
minal station of Zossen eight minutes after 
leaving Marienfelde. An examination of 


- ———e c M ee ee 


the transformers in the generating sta- 
tion was slightly damaged and in conse- 
quence the syndicate would not allow 


TABLE F. 
AVERAGE VALUE OF MEASUREMENTS TAKEN WHILE RUNNING AT CONSTANT SPEED. 


-e - 6- 


— — m -m —— eee 


wee te 
' 


! pi » 
| spe No, a At feeding point. 
Date, 1908. | speed. | periods |————— n T7] - 
| Km.-br.. | per sec. | Ampe. Volts. Kv. | Ampe 
i?) 1725 | 40 100-0 | 9,855 | 1,335 |, 100-0 
[Oct BS} do | oro | 10,490 | 1320 |, 960 
Bano 1630 | 86 | 880 | 9.640 | 1035 | 840 
ou 14.. 1635 | 3% 81-0 9,460 980 80-0 
Si " 17... 1750 40 | 1090 | 9,870 | 1,576 102-0 
Fb. 17...) 1685 40 113-0 | 9,670 | 1,590 (113) 
Se, 19.. 1785 40 940 | 10,400 | 1,250 492-0 
“a ,, 20..! 182-0 40 93-0 | 10,930 | 1,170 89-0 
Ja.. 20... 1800 | 40 920 |1070 | L40 91-0 
e n W..! 1820 40 93-0 | 10,500 | 1.350 90-0 
ie, 20.) 1810 | 40 | 940 | 10,900 | 1.300 y$-0 
eOct. 26... 140-0 40 |1031 | 9,630 | 1,425 102-1 
{ b Nov. 13... 1630 ' 36 102-8 9,600 | 1,342 101:8 
| , 13.. 161-0 36 109-0 9,200 | 1,450 108-0 
e  13..' 1650 | 36 86-0 | 9,700.| 1.060 , asa 
=$ | is. i650 | 36 | 43-2 | 90W | i065 83-0 
Bo" io 1650 | 36 880 | 9.400 | 1,100 87-4 
Sen M.. 1650 s6 | 83-0 | 9,440 | 1,030 82-4 
we 23... 168R | 36 | 854 : 10,150 | 1,100 83-5 
Ze „ 28.. 1680 36 | R45 | 10,100 | 1,080 88-7 
Te 26.. 1720 36 87:4 | 10.250 | 1.140 86-9 
ze 26.. 1716 | 36 900 | 10,000 , 1.185 89'5 
O, | 26.. 1705 : 36 87-0 | 10,050 | 1,125 86:5 
e o 2..' ATL | 36 88-5 | 9,900 | 1.180 88-0 
€ 26.. VTLS | 36 a5-6 | 9,900 | 1.090 8t-2 
¢ 26.. 1705 36 gz0 | 9.640 | 1,210 | 915 


F Without wedge-shape bow fitting. 


the car shows it to be in absolute order, its 
front covered with bees, gnats and other 
iveects, which appear as if smashed by a 


Power exerted on wheels cale. 
Ab eollettore of CA: for level, calm and cos $= 188. 
| Volts. i Kw, | Coso. Per run. Average. 

L eli z eel ca eee a ee 
9,360 | 1,495 , 0-795 1,889 . 
10,035 | 1,045 | 0-680 1,168 . 
9,180 985, 0715 1,114 1074 
9,110 935 | 0-740 © 1,034 SA 
9,860 | 1,460 | 0-885 1,496 1.546 
9.900 | 1 | 0-800 1,589 , 

10,080 | 1905 {| 0-758 1,968 z 
10.560 | 1,00 : 0655 1,863 1314 
10,275 | 1,185 - 0-788 1,265 

10.200 | 1,160. | 0-730 1,511 1.435 
9,y00 | 1,280 | 0-780 1,360 ' 
9,000 j 1.880 | 0460 1,085 at 
9,000 | 1,269 | 0-300 1,823 1.398 
8.600 | 1,880 | 0-857 1,839 ' 
9.310 | LUOO | 0724 1,164 120 
9.100 | 1,010 0-770 1,155 : 
8,900 | 1,010 | 0-770 1,208 1.148 
9,000 . 1,000 | 0-777 1,089 ca 
9.700 | 1,040 0-740 1,287 a 
9.600 | 1,020 ' 0-730 1,250 : 
9.420 : 1,040 0-762 1,179 -1.258 
9.506 | 1,145 ; 0-776 1,384 : 
9.540 = 1,070 ‘ 0-750 1,166 | 1.934 
9.300 | 1,140 ; 0-806 1,848 ' 
9,060 ' 1,170 ; 0-810 1,865 ge 
c Without bow fitting. d With bow fitting. ¢ Car by iteclf 


b With sleeping car‘ (44:300ka ). 


more than about forty-five periods per 
second for the subsequent trials. 


Table D gives a summary of the most 


The recording speed in- 


Vol. 45—No. 4 


notable runs, comparing the theoretical 
speed, which depends on the number of 
periods, the diameter of the wheels and 
the number of poles (three pairs), with 
the actual speed, from which the slip 
can be calculated. The elip of the motors 
in the “S” car was uniformly 2.8 per 
cent, so that it would have run up o 
217.6 kilometres per hour if it had been 
supplied with currents of 47.5 periods 
per second. It is, however, of no great 
moment whether a few kilometres more 
or less were accomplished by one or the 
other car; the important fact has been 
successfully demonstrated that trains can 
be constructed and worked by electricity 
at about double the speed of the present 
express trains, on a permanent way not 
materially differing from that of a first- 
class main line, except that it would not 
be safe to allow curves having a smaller 
radius than 2,000 metres in parts of the 
line where the trains have to run at full 
speed. In most cases it will, therefore, 
be necessary to build special lines for 
high-speed working, and no general rule 
can be established whether it would pay 
to do so. Although the experimental cars 
carried transformers and were equipped 
with three-phase motors, there is no ne- 
cessity that these features should be re 
peated in the future. The trials of the 
locomotive in 1902 have shown that 
motors can be built for working direct 
with current of 12,000 volte, and the 1886 
patent foreshadows the possibility of using 
induction motors with single-phase cur- 
rents so that only one overhead line 18 
required when the running rails are 

for the return. 

From the official report of last year’s 
trial the tables E and F have been com- 
piled, giving data during acceleration 
and during running at constant speed. 


It was found that an ordinary expres- 


car could not be used as trailer at spee 
exceeding 180 kilometres per hour owing 
to excessive swaying, demonstrating the 
necessity of having a long wheelbase for 
the bogies and a symmetrical distribution 
of weights so that all wheels carry equal 
parts of the weight. Retardation expen- 
ments confirmed the formula previously 
found for the determination of air resist 
ance, P = 0.005 V?, but it was incident- 
ally mentioned by Colonel v. Scheve that 
for calculating the resistance of the alr 
to projectiles the artillery officers used 
a formula of Newton’s: P a Vi in 
which A is the weight of a cubic metre 
of air and V = velocity in metre» per 
second. Taking the average value of A 
— 1.293 and expressing the velocity 1 
kilometres per hour, Newton’s formula 
becomes P = 0.0051 V?, which agree 
remarkably well with the formula de- 
duced from the experiments. In con- 
cluding their report about last year’ 
trials, the syndicate congratulate all thos 
concerned on the successful achievement 
of the original problem, and annount® 
their intention of continuing the trials 12 
order to test the endurance of the various 
apparatus and to investigate the question 
of employing the single-phase motor. 
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The Testing of Meters for a Central 
Station Meter Department. 

In an elaborate and interesting paper 
read before the Incorporated Municipal 
Electrical Association, London, England, 
on June 29, under the title, “The Organi- 
zation and Management of a Central-Sta- 
tion Meter Department,” Mr. A. J. 
Cridge, Sheffield, makes the following 
suggestions with regard to the work of 
testing in connection with meters: 

For the purpose of controlling the sup- 
ply of electricity for testing a switchboard 
will be required. The one here described 
controls a maximum supply of ten kilo- 
watts—1. e., fifty amperes at 200 volts 
single-phase alternating current. By 
means of a suitable transformer it is pos- 
sible to get almost any voltage from 
twenty-eight to 300 by altering the con- 
nections. This is done by causing the 
turns on the secondaries of the trans- 
former to help or to oppose each other. 
Similarly, it is possible to get any current 
up to 300 or 400 amperes. The link 
connectors of the transformer therefore 
give a coarse adjustment, and the fine 
adjustment is made by means of suitable 
rheostats. The voltage is measured by 
Kelvin voltmeters, the current by Kelvin 
ammeters, and the wattage by a Kelvin 
balance. There are six main circuits, 
which branch off from the switchboard as 
follows: (1) experimental, (2) rheostat 
(large), (3) rheostat (small), (4) meter 
bench (one), (5) meter bench (two), (6) 
main coil of Kelvin balance. These are 
put in or taken out of circuit by plugs, 
and the ammeters are connected by plugs 
with flexible conductors attached. There 
are twelve pressure circuits provided, six 
on either end of the board. Only four of 
these are in use on one end and three on 
the other. They are as follows: I. (1) 
meter bench (1) top shunt circuit, (2) 
meter bench bottom shunt circuit, (3) 
experimental, (4) photometer; II. (1) 
meter bench (2) top shunt circuit, (2) 
meter bench bottom shunt circuit, (3) 
shunt of Kelvin balance. Two-pin plugs 
are placed across each of the main cir- 
cults for the purpose of measuring the 
pressure between any pair of circuit leads 
or absorbed in any piece of apparatus. 
The use of the main circuits is: (1) Ex- 
perimental—A pair of heavy cables run 
to a pair of big terminals on a bench. 
The current and the pressure can be ad- 
justed to any figure desired, so that the 
circuit may be used for any purpose. (2) 
Rheostat (large).—This is for the con- 
trol of currents up to 125 amperes. It 
consists of carbon plates, and the resist- 


ELECTRICAL REVIEW 


ance is increased or diminished by slack- 
ening or tightening a screw. (3) Rheo- 
stat (small).—This is for the adjustment 
of small currents, from 0.1 to five am- 
peres. (4) and (5) Meter Benches.— 
These are arranged to hold a total of 
forty-eight meters. The meters are placed 
in position on the bench and the series 
coils are disconnected from the shunt coils. 
The series coils are then connected to 
terminals on the bench by flexible con- 
nectors and the shunt coils joined across 
the proper pressure circuits by small flex- 
ibles, to which are attached two-pin plugs. 
Attention has been given in the design of 
these benches to the need of fixing up a 
number of meters for testing in the most 
expeditious manner possible. All connec- 
tions are made by plugs or clips. To join 
up any terminals not in use, copper bridge 
pieces are employed. (6) Main coil of 
Kelvin balance-—The balance shunt coil 
is disconnected from the current coil, and 
the latter, which constitutes circuit 6, is 
plugged in in series with the meter benches 
and rheostats. The shunt coil is connected 
across pressure circuit II., sub-cirecuit 3. 
The use of the pressure circuits is almost 
obvious. On circuit I. the first two sub- 
circuits are for the shunts of meters con- 
nected to the top or bottom racks of meter 
bench I. The third sub-circuit consists 
of a pair of leads which run to two ter- 
minals on the working bench, and to 
which may be connected any apparatus 
which does not take very much current. 
The most frequent use to which it is put 
is that of running incandescent lampe 
which are undergoing a life test. Sub- 
circuit 4 belongs to the photometer, to 
which reference will be made under the 
heading Il. 3. Two sub-circuits are not 
yet in use. Qn circuit II., the firet two 
sub-circuits supply the shunts of meters 
on meter bench II., and the third is the 
shunt of the Kelvin balance. There are 
therefore three spare ways on this circuit. 
The testing of meters is carried out as 
follows: A number of meters having been 
joined up in series on the benches with 
their series coils disconnected from their 
shunt coils, the current flowing through 
them is adjusted by means of the rheo- 
stats and measured by the balance. A few 
revolutions of the disc are observed, and 
the time taken is noted by means of a 
chronograph. The testing constant of the 
meter being known, the percentage accur- 
acy can be calculated from these observa- 
tions. The practice seems to be becoming 
general among meter makers of construct- 
ing all their meters in such a manner that 
the disc revolves a certain round number 
of times per minute at full load. Thus 
Ferranti meters make forty revolutions 
per minute at full load, Westinghouse 
and Schuckert fifty, Electrical Company 
sixty. Other makes of meters have a con- 
stant marked on the dial, giving the num- 
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ber of watts which cause the disc to make 
one revolution in an hour. Thomson- 
Houston meters form a well known ex- 
ample of this kind. A few words on the 
different kinds of meters will not be out 
of place here, but it is difficult to say any- 
thing new on this subject. The object of 
this paper is not to say which type of 
meter is best nor to go into many con- 
structional details. It will suffice to say 
that any induction meter which is suitable 
for inductive as well as non-inductive load 
is usually good. The day of meters with 
commutators is over; there are now so 


many good types of induction meters- 


which are greatly superior if only for this 
reason. The Aron meter is good, but the 
winding gear has been found to give a lot 
of trouble on alternating-current circuits ; 
the contacts get dirty because of the spark- 
ing which takes place so frequently. Some 
meters are now constructed with cyclom- 
eter dials, and most manufacturers are 
willing to supply their meters fitted in 
this way. These are infinitely to be pre- 
ferred to the old type; the possibility of 
error on the part of the meter reader is 
entirely eliminated, and consumers like 
them because they are easier to read, and 
they are thus enabled to check their con- 
sumption. It will be seen by making a 
small calculation that testing meters as 
described above is far more economical 
than the old-fashioned method of using a 
bank of lamps. A ten-ampere meter un- 
der the old method required two kilowatts 
at full load, the pressure being assumed 
at 200 volts. By the use of the transformer 
we have ten amperes at twenty-eight volts 
= 280 watts, plus, say, four to six watts 
in the meter shunt, or a saving in power 
of nearly eighty-seven per cent. This 
saving will amount to a considerable num- 
ber of units during a year. 

Fixing Meters—The meter, after being 
tested and adjusted, is sent out to an in- 
stallation. The meter reader has to note 
the reading of the old meter, take out the 
fuses, take down the old meter and fix the 
new one, replace the fuses, note the read- 
ing of the new meter, and try it for start- 
ing with an eight-candle-power lamp. If 
it is a new installation, he has not to put 
in the fuses nor to try the meter, this 
being the duty of the testing inspector. 

The maintenance of the station meters 
is an important matter, and they should 
receive frequent attention. It is useful 
for many reasons to know the total num- 
ber of units generated; the works costs, 
percentage of waste, etc., are all deter- 
mined from this total. A small error in 
large meters such as these makes a lot of 
difference, and great care should therefore 
be taken that these meters are kept in an 
accurate and satisfactory condition. De- 
mand indicators are not in use at Sheffield, 
but for the purpose of testing these a cir- 
cult would be run to a suitable rack, and 
the indicators would be connected in series 
and set to zero. The required current 
would be passed through them for thirty 
or forty minutes, and readings would he 
taken. The necessary adjustments would 
be made from these observations. 


hi 
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Parsons & Stoney’s Continuous- 
Current Dynamo.' 

The accompanying illustrations show 
the construction of a continuous-current 
dynamo, the joint invention of the Hon. 
Charles A. Parsons and G. G. Stoney, of 
Heaton Works, Newcastle-on/Tyne, and 
which possesses several novel features, 
the chief of which are (1) a practically 
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the shunt coils being removed. Fig. 3 is 
a diagrammatic view of the winding; the 
right-hand spiral being a plan of a lower 
half of the winding and the left-hand 
spiral an inverted plan of the upper half. 
Figs. 4 and 5 are developed views of 
part of the winding. Fig. 6 is a sec- 
tion of the conductors and insulation. 
Referring to the illustrations, AA are 


Parsons & STONEY’S CONTINUOUS-CURRENT DYNAMO. 


fixed line of commutation at all loads 
without sparking: and (2) an increase 
in the allowable ampere-turns per inch 
diameter of the armature, so that an in- 
crease of output of at least two or three 
times may be obtained from a machine 
of given size. Further, provision is made 


the field magıfets, wound with divided 
shunt coils BB. The pole pieces C,C, are 
divided along the NN, Fig. 1. The fixed 
series Winding is placed round the space 
D in which the armature revolves. The 
winding consists of two coils in series 
with the armature, the form of the wind- 
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for the ready removal of the armature 
when required. Fig. 1 is an end view of 
the machine, the position of the winding 
being indicated in the slots 2, 2()—A7. 
48. Fig. 2 is a side elevation partly in 
section on the line NX, Fig. 1; the wind- 
ing being shown diagrammatically and 


1 Mechanical Engineer, Loudon, England. 
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ing being that of spirals on a eviindrical 
surface closely surrounding the armature 
but giving clearance for its revolution. 
The coils BE where they occupy the polar 
faces are embedded therein in open slots 
1.2.3. 4. ete. and between the polar faces 
ara carried by non-magnetic segments 
| grooved for their reception. Beyond the 


diagram Fig. 3. 
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magnets at each side the conductors pass 
in a direction perpendicular to the axis 
of the armature and are carried by cylin- 
drical extensions JJ. The coils are 
shown diagrammatically in Fig. 3. The 
first coil © lies nearer to the armature 
in the slots, while the second coil F hes 
parallel with the coil E in the slots but 
takes a different path between them, as 
shown in the developed views Figs. 4 
and 5; the truedeveloped. view from the 
inside being obtained hy — superposing 
Fig. 4 on Fig. 5. The first coil E pass% 
from front to back through the slot 4%, 
from back to front through 48, and from 
48 through 45, 46, ete., to 26, from back 
to front through 26, and from the front 
of 26 by the connection L to the back of 
24 (see the left-hand bottom corner of 
the diagram Fig. 3, in which the left- 
hand spiral is an inverted plan of the 
upper half of the winding), and then 
through 24, 23, etc., round the upper 
half of the armature to 2, 1. The second 
oil F joins the first at the back of slot 
l. passes through 2. from back to front. 
and from 2 through 1, 4, 3, 6, 5, ete., to 
23, through 23 from back to front, from 
the back of 23 to the front of 25 by the 
connection M. through 25 from front to 
back, and from 25 through 26, 27, 28. 
ete., to 48, which is the end of the second 
coil. The coils E and F are shown in 
full and dotted lines respectively in the 
The current in the part 
of each coil in any slot in or between 
the pole-faces will be opposite im direc- 
tion to the current in the adjacent con- 
ductors in the armature. 

Fig. 6 shows a section of the conduc- 
tors which lies in the slots as indicated 
in the lower half of Fig. 1. The coils 
E and F are divided along a horizontal 
diameter NN, Fig. 1: the upper half 
1. 2—?3, 24, fits in the half-pole pieces 
CC, and is also supported by the brass- 
connecting piece K and extensions 
When it is desired to remove the armature 
the field-magnet A with the shunt coils 
B are removed, the line of  senaration 
heing marked by the dotted line YY 1 
Fig. 1. The binding screws LM connect- 
ing the upper and lower parts of the coils 
EF are then loosened, and the upper half 
of the coils with the piece K and exten- 
sions J can be lifted out by the evebolt N. 
The polar plane of the coils CF coincides 
with the plane of commutation of the 
armature at no load. 
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Electrical Industries in England. 

It ix reported in the British Trade Re- 
view that work is fairly plentiful in the 
electrical engineering shops through South 
Lancashire, This is chiefly for traction 
and power appliances. A large contract 
was recently secured for laving the Rov- 
ton-Crompton electric railways. The offer 
of Messrs. Underwood Brothers, of Du- 
kinfield, was accepted, This was $205,000. 
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Improving Electric Lighting Service. 

At a recent mecting of the Incorporated 
Municipal Electrical Association, of Eng- 
land, an address was given by the presi- 
dent, Mr. T. P. Wilmshurst, which dealt 
principally with questions of local interest 
only, but the following excerpt is of more 
general interest: 

The growth of our business, as shown 
in the periodical returns which are avail- 
able, is verv satisfactory. It is advisable, 
however, to remember the great progress 
which is also being made by our com- 
petitors. In recent vears the gas business 
has received an enormous impetus from 
the introduction of the Welsbach mantle, 
and it would be folly on our part to dis- 
regard their experience. Rather let us see 
if the methods they adopt can not also be 
adopted with benefit to ourselves. 

When the old flat-flame burner was in 
general use the burner was of the simplest 
possible character, and if kept clean would 
last an indefinite time without attention. 
The old order, however. changed with the 
extended use of the Welsbach mantle. This 
gradually deteriorates with use and has to 
be replaced at more or less frequent in- 
tervals. Neglect of this results in dis- 
credit being thrown on the supply. Gas 
engineers have not been slow to see that 
for the credit of their undertakings some 
sort of supervision of the consumers’ fit- 


tings is to the interest of both buyer and. 


seller. We find, therefore, an increasing 
tendency for arrangements to be made 
whereby, for a small payment, a periodical 
Inspection is given. 

Now, the position of the incandescent 
electric lamp is analogous to that of the 
mantle. It is a device requiring technical 
Knowledge in its selection, so that lamps 
of reasonably high efficicney and long life 
may be used. Yet how many of our con- 
sumers consider life and efficiency before 
first cost when purchasing ? 

The result is, ineflicient lamps are used 
and are allowcd to burn beyond the “serap- 
ping point,” and heavy bills follow: the 
supply is blamed as “not being so good as 
it used to be.” and strained relations arise 
between our consumers and ourselves, I 
believe, therofore, that if we wish to con- 
tinue and incercase our rate of progress, 
the following suggestions are worthy of 
consideration : 

1. The periodical renewal of consumers’ 
lamps, free, or on casy terms: 

2. The periodical inspection of con- 
sumers” lamps in sili; or 

3. The free testing of, and reporting on, 


consumers” lamps. 
l am aware that there are deeply rooted 
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objections to the first two courses. Many 
engineers (and their consumers) shrink 
from organized domiciliary visits and from 
interference of any sort beyond the meter. 
Another objection often urged is that we 
do not purviy light, but electrical energy, 
and consequently it is no concern of ours 
how that energy is used. 

Though I have no svmpathy with the 
principle of the municipality undertaking 
wiring or interfering with the legitimate 
business of the local contractor, I believe 
that only good can result from our selling 
lamps of good efficiency at the lowest pos- 
sible price. The opponents of municipal 
trading will, T think, admit that this is 


germane to the business of electricity sup- 


ply, and parliament has recognized this 


by permitting in many local acts the clause’ 


authorizing us to “sell, let on hire, and 
otherwise deal with electric lamps,” ete. 
Personally, I am strongly in favor of 


‘the policy of testing free of charge all 


lamps which the consumer likes to send 
us: the expense to us is verv small, and 
there should be no difficulty in arranging 
for the tests to be carried out during the 
night shift or some other convenient time. 


Doo 


Magnetism and Planetary Bodies. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

An interesting paragraph in the Scien- 
tific American supplement, July 16, sug- 
gests the thought that through the experi- 
ments of J. J. Thomson we mav soon 
establish a universal law. _ 

J. J. Thomson agrees with Professor 
J. H. L. Vogt. of the University of Chris- 
tiana, who has coneluded that magnetic 
properties of bodies can not be explained if 
force is proportioned to the distance from 
a fixed point. 

It has occurred to the writer that the 
square root of distance may be the key 
which shall unlock the universal law. The 
square root of distance is aceepted for the 
pendulum, and it would seem to be but a 
step in experiment to apply the same to 
bodies or atoms spinning, and at the same 
time revolving around a uniform central 


magnet. 

The application of this key seemnis to 
lead to a law governing gvroscope planets 
and all atoms for infinite distances, while 
revolving in the same plane. On reflee- 
tion, possibly the cube of the square root 
of radius mav be equivalent to the unit of 
orbital time: and if such be the truth. 
then the fundamental unit will change to 


matter-—motion, 


time 
EMMA DURANT. 


New York, July 15. 
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An Arc Lamp for Amateurs. 

An ingenious type of are lamp has been 
devised by M. G. W. Walsch, which can be 
made by any amateur, the only apparatus 
necessary being an electric bell, an in- 
candescent lamp, some resistance wire 
and the necessary carbons. The arrange- 
ment is described by M. Armand Leh- 
man in the L’Electricten (Paris) for July 
2, from which the accompanying illus- 
tration is reproduced. The magnets of 
a five-inch bell are used, the coils being 
mounted in series with a sixteen-candle- 
power incandescent lamp. In parallel 
with these is placed a resistance of about 
twenty-five ohms, which may be made up 
of any convenient resistance wire or of 
a number of incandescent lamps in paral- 
lel. One end of this double circuit is 
connected to the positive side of the sup- 
ply circuit, the other end being connected 


AN Arc LAMP FOR AMATEURS. 


to the upper carbon, The lower carbon 


is connected to the negative side of the 
M ` ry. 

supply by means of a half-inch pipe. The 

upper carbon slides through a small guide, 


and is gripped by means of a flat washer 


which fits over it loosely. One side of 


this washer is attached by a small cord 
The lamp 1s 


to the hammer of the bell. i 
the resistance 


regulated by adjusting 
shunting the bel] magnet. 

In operation, when the circuit is closed, 
the upper carbon rests upon the lower. 
Upon closing the circuit, the current pass- 
ing through the bell magnets raises the 
washer surrounding the upper carbon, 
eripping the carbon, and drawing it up 
strikes the are. When the are becomes 
too long, the decrease in the current 
through the magnets allows the upper car- 
hon to fall, and the lamp thus readjusts 


itself. 
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COMMERCIAL PRACTICABILITY OF 
ELECTRIC TRACTION BY SUR- 
FACE CONTACTS.: 


BY C. E. ©. SHAWFIELD. 


The surface-contact system in operation 
at Wolverhampton was first introduced 
into England by the Lorain Steel Com- 
pany of America, who had previously ex- 
perimented with the system at Washing- 
ton. It was first brought before the notice 
of the Wolverhampton Tramways com- 
mittee in March, 1901, and after lengthy 
negotiations a contract was entered into 
between the corporation and the Lorain 
Steel Company by which the latter were 
to equip about eleven and one-half miles 
of single track with their surface-contact 
system, and allow the corporation to op- 
erate the lines so equipped for a period 
of twelve months. It was a condition of 
the contract that if the system proved 
itself a commercial success during the 
period of experimental operation, the cor- 
poration were to take over and pay for 
the same at an agreed upon rate, but if 
it failed to prove itself safe and reliable 
and commercially successful, the Lorain 
Steel Company were to remove their ap- 
paratus and bear the whole cost of the 
experiment. The twelve months’ experi- 
mental operation terminated on April 17, 
1903, and although there was a great 
deal of difference of opinion in the town 
council as to the advisability of retain- 
ing the system, it was eventually decided 
on September 11, by a large majority, 
that the system should be accepted. Short- 
ly afterward it was decided to proceed 
with the reconstruction of existing routes 
operated by horse traction and the con- 
struction of new routes, amounting in all 
to an additional seven miles of single 
track, and the council decided that these 
extensions should also be equipped with 
the Lorain surface-contact system. About 
five miles of these extensions have al- 
ready been completed, and it is expected 
that the remainder will be finished very 
shortly. 

A total of 109 boxes were found more 
or less alive during twelve months, fifty- 
nine of which were alive at an electro- 
motive force of over fifty and under 500 
volts. The author has divided the live 
boxes into two sections—namely, those 
under and those over fifty volts—as he 
had found by experiment that it is quite 
impossible for any person or animal to 
feel the slightest sensation of shock from 
a box which gives a reading of fifty volts 
or under, and it is only in rare cases that 
anything approaching a shock can be ob- 


1 Abstract of paper read before the Incorporated Mu- 
iipal Electrical Association, London, England, June 29. 
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tained from a box which gives a reading 
of less than 100 volts. 

Out of a total of 173 car-miles lost 
due to defects in the Lorain surface-con- 
tact equipment during twelve months, 
only twenty-seven are debited against the 
track equipment; these were due to the 
following causes: three car-miles were lost 
owing to a delay arising from an im- 
properly soldered joint in a cable ter- 
minal, the remaining twenty-four miles 
being lost owing to a top-plate situated 
very close to a cross rail being perma- 
nently earthed thereto by a piece of iron 
wedged between the plate and the rail, it 
being about twenty minutes before the 
source of the trouble was discovered. One 
hundred and forty-six car-miles lost due 
to defects in the car equipment. 

The total number of car-miles lost due 
to defects in the electrical equipment of 
both cars and track averaged three and 
one-third car-miles out of every 10,000 
run, and having regard to the fact that 
during the months of February and 
March there were frequent and heavy 
snowfalls, the author is of the opinion 
that this constitutes a record of regu- 
larity of service which it is difficult to 
surpass. In considering the car-miles lost 
due to the Lorain car equipment, it must 
be remembered that the defects which 
were the cause of the delays have a paral- 
lel in the case of the overhead system in 
respect of broken and damaged trolley 
Wheels and trolley poles and in the earth- 
ing of the cables inside the trolley stand- 
ard. 

The whole of the work of inspection 
and testing of the electrical equipment 
of the track, the removal and replacement 
of faulty boxes and the execution of all 
repairs of every kind required in con- 
nection with the maintenance of the elec- 
trical equipment of the fifteen miles of 
single track is performed by two men, 
who are paid wages of thirty-two shillings 
and twenty-eight shillings per weck re- 
spectively. The working day of approxi- 
mately seventeen hours is divided into two 
shifts, so that there is only one man on 
duty at a time. Every box is tested once 
a week, and the boxes in the vicinity of 
points and crossings and other special 
track work where there is a liability to 
short-circuits are tested daily. 

The expenditure on the inspection and 
maintenance of the car equipment has been 
rather heavy, the items relating to the 
magnet systems and batteries being, in 
the author’s opinion, abnormal, and con- 
siderably in excess of what may be ex- 
pected in the future. 

One of the most serious disadvantages 
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of the surface-contact system is the in- 
creased consumption of electrical energy 
involved. The additional quantity re- 
quired varies according to the type of 
surface-contact system adopted, but with 
practically every type of system there are 
three causes which must involve additional 
current consumption, and these are as fol- 
lows: 


1. The energy required to operate the 
circuit-closing mechanism of the track 
equipment. 

2. The additional energy necessary for 
the propulsion of the cars owing to the 
extra weight of the special apparatus car- 
ried on the car. 

3. The surface leakage from box to rail 
over the paving under each car on the 
track. 

Of the above-mentioned sources of 
power waste the first two only need be 
seriously considered, as in the case of the 
third the amount of energy wasted by 
surface leakage is so small as to be negli- 
gible. . 

In the case of the Lorain system as In- 
stalled at Wolverhampton, the current re- 
quired for the operation of the circuit- 
closing mechanism in the track equipment, 
which is in this case the energy required 
for the excitation of the magnets, repre- 
sents a power consumption of 670 watts 
per hour, which is equivalent under ordi- 
nary conditions of service to 0.11 unit 
per car-mile. 

The additional energy required to pro- 
pel the cars owing to the extra weight 
carried must, of course, vary in different 


_ localities, being obviously more in & hilly 


district than in a flat. It would also be 
affected to a certain extent by the type of 
rolling stock in use and the distance apart 
of the stopping places. It is, therefor, 
impossible to give a general estimate as 
to the additional energy consumed under 
this heading. l 

It is very difficult, if not impossible, 
to give a general figure for the difference 
in first cost of the overhead system and 
the surface-contact system, owing to the 
fact that while the cost of the former 
is practically the same for either double 
or single track, the cost of the electrical 
equipment of the latter is obviously twice 
as much for double track as for single. 
Consequently, the amount of the extra 
cost of installing a surface-contaat system 
necessarily depends upon the proportion 
of double to single track on the routes 
concerned. 

During the two and one-half years that 
the system has been in operation no com- 
plaint of any kind has been received as to 
any obstruction or inconvenience to traffic 
having been caused by the iron top-plates 
in the street surface, and, so far as the 
author is aware, no accident of any kind 
has ever been attributed to them. There 
is, moreover, no indication of any abnor- 
mal wear of the paving surrounding the 
studs, neither wood nor granite paving 
in the immediate vicinity of the metal 
top-plates appearing to wear any fasteT 
than at other parts of the track. 
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Electrical Patents. 


Signor Carlo Clerici, a native of Milan, 
Italy, has invented certain improvements 
in electricity meters. The invention ‘has 
relation to that class of electricity meters 
which are based on the expansion of a 
volume of gas when heated by means of 
a coil through which the current to be 


measured or a current proportional there- - 


to is caused to flow. This meter may 
be used either as an ammeter or volt- 
meter or volt-ammeter, both for direct 
reading and also as a maximum-demand 


New Form or ELECTRICITY METER. 


indicator, the latter being the use for 
which the apparatus is specially intend- 
ed. In other maximum-demand indicators 
heretofore known wherein a suitable liquid 
acts as a seal preventing the escape of 
the gas, the heating of a bulb by means 
of a coil through which the current to 
the consumer is taken, has been availed 
of; but these prior apparatus are based 
on the principle of forming a trap which 
catches the liquid that overflows when 
the bulb is warmed by the current flowing 
through the coil. According to the pres- 
ent invention, the liquid, on the con- 
trary, always forme a continuous column 
and is never parted by the action of the 
current into two separate bodies. In the 
embodiment of the invention, a glass bulb 
is employed which is connected with a 
tube, tapering downward, whose lower 
end enters another bulb containing a suit- 
able liquid, but not filled therewith. The 
tube and the second bulb are welded to- 
gether, the open end of the tube dipping 
into the liquid contained in the bulb. 
On heating the first bulb, the gas con- 
tained therein expands and finds its way 
out the orifice of the tube, rising in 
bubbles through the liquid. The bulb be- 
ing allowed to cool, the equilibrium will 
be restored as soon as a quantity of liquid 
Proportional to the quantity of gas driven 
out of the bulb, and therefore to the 
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whole quantity of heat received by the 
bulb, has arisen along the tube to a pre- 
determined level. 

The Westinghouse Machine Company 
is the assignee of a patent recently ob- 
tained by Mr. Francis Hodgkinson, of 
Edgewood Park, and Mr. Otto Frik, of 
Wilkinsburg, Pa., on an impulse wheel 
for fluid pressure turbines. The body or 
rim of the impulse wheel is provided with 
a circumferential series of duplicate 
steam receiving passages or buckets, the 
receiving portions of which have common 
inlet openings at the periphery of the 
wheel and diverge forwardly and at grad- 
ually increasing depths to points which 
are approximately half way between the 
central plane and the outer sides or faces 
of the wheel, though the exact points at 
which the portions of the passage ter- 
minate are not material. From the points, 
the portions of the passages extend out- 
wardly and rearwardly to the side faces of 
the wheel, either at a uniform or at vary- 
ing depths, as desired. In the present em- 
bodiment, the portions of the passages are 
of uniform width, since they are severally 
formed by means of a suitable milling 
cutter, which moves and is suitably guided 
during the cutting opcration from one 
end to the other of the passage, so as to 
form it at a single operation. All but 
the inlet ends of the passage are covered 


IMPULSE WHEEL FOR FLUID PRESSURE 
TURBINES. 


by shrouds which are placed in position 
after the passages are completed, but a 
stationary casing might be formed to so 
fit the wheel that the shrouds could be 
omitted. The wheel is mounted and ro- 
tates in a casing, which is provided with a 
steam box and with suitable nozzles, lead- 
ing therefrom to the adjacent portion of 
the wheel periphery, the steam being ex- 
panded into and discharged from the noz- 
zles at high velocity. As the steam is dis- 
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charged, it is divided by sharp edges 
formed by the passage, and as it reaches 
the points of the passages, it imparts ita 
velocity to the wheel and exhausts in a 
lateral and rearward direction through the 
portions of the passages. The number of 
nozzles may be obviously varied from what 
is shown and the form and relation of 
the several parts be otherwise modified 
within reasonable limits. The wheel may 
be used either alone or in conjunction with 
other steam-using means into which the 
steam is exhausted from the passages. 

A thermoelectric apparatus, particu- 
larly adapted for indicating, in connec- 
tion with a suitable electric-measuring 


THERMOELECTRIC APPARATUS. 


instrument, the temperature of an article 
to be heated or otherwise treated in a 
bath, has recently been patented by Mr. 
William H. Bristol, of Hoboken, N. J. 
The thermoelectric couple comprises two 
elements, one of which is wholly or partly 
formed by the articles to be heated or 
otherwise treated in a bath. A receptacle 
in the form of a pot or crucible is em- 
ployed and is heated in the usual man- 
ner. The electric-measuring instrument 
is in the form of an indicating or record- 
ing instrument, such, for instance, as a 
voltmeter of any suitable construction, to 
the binding-posts of which the elements 
are connected by wires. The second ele- 
ment is held by a pair of tongs of a form 
adapted to hold the article to be treated 
and made of the same material as the 
article so as to avoid the formation of 
auxiliary couples. These tongs are con- 
nected by wire with the measuring in- 
strument. The pyrometer so formed is 
used to indicate the temperature of drills 


` when placed in the tempering bath, the 


bath forming the electrical connection 
between the drill and the other element 
at the hot ends. By this means the exact 
temperature of the drill is indicated by 
the measuring instrument and it can be 
removed when it has reached the desired 
temperature. Heretofore, only the tem- 
perature of the bath, and not that of the 
article, was ascertained. To save wear 
on the first element of the thermoelectric 
couple, it can be connected to the other 
element by means of a clamp of non- 
conducting material, thus causing it to 
he removed with the article. 
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Reviews of 


Suppression of Magnetic Hysteresis. 


An investigation of the several methods 
of reducing magnetic hysteresis has been 
made by M. C. Maurain, who here de- 
scribes his work and gives the results of 
the experiments made. Four electrical 
methods were tried, and one mechanical. 
The electrical methods were: the action 
of an alternating field having the same di- 
rection as the magnetizing field; the ef- 
fet of an alternating current tlowing 
through the iron itself ; the action of mag- 
netic oscillations having the same direc- 
tion as the magnetizing field; the action 
of electric oscillations in passing through 
the iron. The mechanical method was 
to set up vibrations by jarring the tron. 
The results show that all of these meth- 
ods are more or less effective, and if ap- 
plied under proper conditions curves of 
magnetization may be obtained, in which 
the rising and the falling lines coincide. 
The results obtained by the different meth- 
ads, however, do not agree, as the curves 
can not be superimposed. The curve ob- 
tained for a steel wire by means of an 
alternating field having the same direc- 
tion as the magnetizing field les below 
that obtained when an alternating cur- 
rent is passed through the iron, and these 
two curves both lie below the curve ob- 


tained when magnetic oscillations are set- 


up by means of a Tesla system. The 
results seem to show that the phenom- 
enon usually designated as hysteresis is 
of a very complex character.—Translated 
and abstracted from La Revue Electrique 
(Paris), June 30. 

# 


The Tommasi Electrolyzer for Refining 
Copper. 

The adaptation of the Tomasi elec- 
trolyzer, devised for refining lead, to the 
refining of copper. is here described by 
the inventor. It consists of a rectangular 
bath containing a solution of acidulat: qd 
copper sulphate, to which are added cer- 
tain compounds which are intended to re- 
duce the resistance of the electrolyte, and 
which assist in causing a compact deposit 
of Copper. In the bath two anodes of 
black copper are inserted. Between these 
is placed the cathode, which consists of a 
dise formed of a certain niunbor of metal- 
lic sectors. This dise is attached at the 
centre to a shaft of aluminum bronze. 
The dilter- 


ent sectors of electroly tie COP POT. of which 


which can be rotated readily, 


the dise js formed, are supported on a een- 


Literature. 


tral disc having a rather smaller diameter. 
When the deposit of copper on these sec- 
tors has become sufliciontly thick, they can 
be taken off and transferrid to the casting 
furnace. ‘The advantages of this arrange- 
ment are: polarization is entirely elimi- 
nated by the rotation of the cathode; the 
various sectors forming the cathode ean 
be removed when the cell is not in opera- 
tion, as at night; the copper deposit. can 
be removed when sufficiently thick, with- 
out interrupting the work of the cell; the 
density of the electrolyte is maintained 
uniform at all parts, due to the stirring 
action of the rotating cathode. 
tion, the cathode is 


In opera- 
revolved at from 
eighty to one hundred turns per minute. 
The current density is from one to two 
amperes per square decimetye. When the 
anode has been sufficiently dissolved it 
can be removed without interrupting the 
coll—Translated and abstracted 
L Electrician (Paris), June 25. 


from 


a 
Preservative Treatment of Wood. 

Various methods of treating wood, in 
order to prevent decay, are here consid- 
ered somewhat critically by Dr. S. P. 
Sadtler, The structure of wood is 
first described, in order that the object 
to be attained by any treatment mav be 
understood. Following this, the ditfer- 
emi methods are taken up somewhat in 
detail. None of these seems to the author 
to be entirely satisfactory, except the Fer- 
rell system. fn this the preservative, in 
liquid form, is forced into the wood at 
one end by hydraulic pressure, driving 
before it the sap until all has been ex- 
pellad. The treatment is kept up until 
the preserving liquid issues from the 
escape from this end is then 
stopped and the 


other end. 
maintained, 
This forces the liquid to find its way out 
from the centre of the wood to the per- 
Iphery by following the medullary ravs 
and the saturation is completed. The 
whole process requires an average of not 


pressure 


over nine minutes from the time pressure 
is applhed until the liquid comes to the 
surface on the sides. This system is 
suitable for treating wood for all pur- 
poses, and has been developed for strect 
railway fies, cach 
individually. 


tie being saturated 
Any preserving material 
may be used. but tt has been found that 
a misture of aluminum sulphate with 
ferrous sulphate gives the best results. 
The wood is hardened without becoming 
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brittle, and the preserving material does 
not leach out if the timber is properly 
dried.—Abstracled from the Technology 
Quarterly (Boston), June. 
A 
The Use of a Booster During Battery 
Discharge. 

In this brief communication M. J. M. 
Gritters Doublet, manager of the central 
station at Groninque, Holland, describes 
the use of a discharging booster during the 
discharge of the battery, as has been used 
at his station, and which he believes im- 
proves the service of the system. When 
a battery is installed, controlled by the 
end-cell method, there are two disad- 
vantages incident to this use—first, the 
regulation of the voltage can only be made 
in steps of two volts; second, there are 
always in the battery certain cells which 
are discharged less than tthe rest, and 
there are several cells which practically 
are never discharged completely. This 
tends to cause sulphating, so that wher the 
cells are thrown into service, they have a 
To avoid these in- 
conveniences, M. Doublet regulates the 
pressure by means of his booster, keep- 
ing this in service constantly. When 
the voltage of the battery is too high, the 
booster acts as a motor, reducing the 


diminished capacity. 


voltage to the desired amount, and, driv- 
ing its motor as a generator, returns the 
energy absorbed by the booster to the 
In this way all of the cells are 
discharged similarly, and danger of sul- 
There is another 
advantage in this method when the gen- 
erator and the battery are running iN 
parallel, It is possible to regulate the 
output of each supply so as to obtain 
the most economical condition, and the 


system. 


phating is avoided. 


booster acts as a balancer, tending to 
taka any sudden fluctuations in the load. 
Records from recording voltmeters show 
that the station, operated in this way, 
gives a distinctly better service than when 
the booster is not used.—Translaled and 
abstracted from L'Éclairage Électrique 
(Paris), July 2. 
f 

The Telephone in the United States. 

This is a discussion by an Bnglishiman. 
Mr. Herbert L. Webb, of the growth of 
the telephone in the United States anıl 
the reasons for it. He states that New 
York and suburbs, Brooklyn, and Boston 
and Chicago, where there are 325.000 


telephones in-use, together have an aggre- 


- =- 
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gate population less than that of greater 
London, while they have in use a some- 
what greater number of telephones than 
the whole of Great Britain and Ireland. 
Mr. Webb is much surprised at the rapid 
rate with which the usé of the telephone 
is being extended, but is even more sur- 
prised that there is no apparent slacken- 
ing in the rate of development. To ex- 
plain this, ‘the most important reason 
given is that there is no government 
monopoly of telephones in America. The 
telephone has here consequently escaped 
the blighe of ofticial interference, which has 
restricted its development in every Euro- 
pean country. The author thinks that 
the telephone service in American cities 
as a general rule is excellent. The an- 
swer to a call is quick, and the work of 
completing the connection is 
rapidly and accurately performed. One 
important factor in the development of 
the telephone has been a policy which is 
two main features— 


desired 


distinguished by 
first, to bring the service to as high a 
pitch of perfection as possible; second. 
by means of educating the publie to the 
use of the service, and by making rates 
calculated to appeal to all classes of the 
community, to create a demand for serv- 
ice so widespread as to be practically 
universal. One of the important factors 
in the first of these has been the general 
adoption of the central energy system. In 
the other, the adoption of the message 
rate instead of the flat rate has been the 
most important influence. In fact, it is 
since this method of charging was adopted 
by the New York company that the re- 
markable development began.—d bstract- 
ed from Casster’s Magazine (New York), 


July. 
a 


The Individual Motor Drive. 

A critical study is here given of the 
application of the electric motor to driv- 
Ing single machines, particular reference 
being made to the machine-shop. The 
author, Mr. Robert 'T. Lozier, first ex- 
plains the remarkable expansion of the 
electric drive. The advantages of driv- 
Ing by means of an electric motor first 
recognized were the saving in power due 
to a more economical system, and the 
saving in headroom, due to the abolishing 
of belts. The first of these items is of 
little iin portance practically, and the two 
together were not sufficient to bring about 
a veneral introduction of the motor drive. 
However, at the same time that this 
change in method was being urged, im- 
portant developments were being made in 


general shop practice. The discovery of 


the air-hardened cutting steel, which could 
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displace two or three and sometimes four 
times the metal which was cut off by the 
tool steels operating under old condi- 
tions, pointed the way to greater profits 
by increasing the output of the tools and 
the shop as a whole. The work thrown 
on the tools by these heavy cuts was 
greater than the old method of driving 
could stand, but for this purpose the motor 
drive was what was needed. This is the 
principal reason why the motor drive is 
becoming so popular, though there are 
other not unimportant advantages. The ab- 
sence of belts gives free headroom for 
overhead cranes, and as individual tools 
are independent, they can be arranged 
more conveniently, with a saving of about 
twenty per cent in space. Mr. Lozier 
points out a particular instance where the 
changing over from the belt drive to the 
motor drive effected an increase in the 
output of the shop of about thirty per 
cent, and he gives figures to show just 
where the gain was made. The motor 
drive is not suitable for all machines. 
hore which occupy that part of the shop 
where a clear headroom is not necessary, 
and which run at a constant speed, and 
where the convenience of direct control 
is of little importance, do not warrant 
the change in method. On the other 
hand, those tools which it is desired to 
vary in speed, and those in which the con- 
venience gained by the use of individual 
motors is important, do warrant the 
change. The various methods of obtain- 
ing a varlable speed are taken up, and 
the conditions to be met are discussed. 
Ik is shown that in fhe case of a lathe, 
a speed ratio of the driving shaft of five 
to one is necessary. This gives the limits 
of general machine-shop practice. The 
question of the proper size of motor is 
also considered, but the rough rule that 
one horse-power will remove a cubic inch 
of soft steel in one minute, and that the 
average efhciency of the tool is not more 
than forty per cent, is thought to be un- 
rehable.—Abstracted frog the Electric- 
al Magazine (London), June. 
A 
A New Process for the Prevention of Iron 
and Steel Corrosion. 

The method of coating iron and steel 
known as sherardizing is here described 
by the inventor, Mr. Nherard Cowper- 
Coles. This process effects the same re- 
sult as galvanizing bv either the hot or 
cold methods, but it is thought to be more 
convenient, cheaper, and to give a better 
coating. One point of particular inter- 
est about the new process is that iron and 
steel can be coated with an even deposit 
of zinc at a temperature several hundred 
degrees below the melting point of zine. 
The first step in the process is to free the 
iron from scale and oxide by any of the 


well-known methods. The articles are 
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then placed in a closed iron receptacle 
charged with zine dust, which is heated 


‘to a temperature of from 500 to 600 


degrees, turned for a few hours, and al- 
lowed to cool. Upon removing the arti- 
cles, they are found to be coated with a 
thin homogeneous covering of zinc, the 
thickness depending upon the tempera- 
ture and the length of time. The tem- 
perature required is about 200 degrees 
below the melting point of zinc, and this 


‘low temperature makes the process cheap 


as compared with the dipping process. It 
has the additional advantage that it does 
not deteriorate the iron or steel of small 
section to the same extent as hot gal- 
vanizing; and there is no loss of zine dust. 
The process is not limited to the coating 
of iron with zine, for it has been success- 
fully applied to coating iron with cop- 
per, aluminum and antimony. It has also 
been applied to coating other metals, such 
as aluminum and copper, with zine. Cop- 
per and its alloys, treated in this way, 
are case-hardened on the surface, and can 
ie rendered so hard as to turn the edge 
of tool steel. The author describes the 
furnace used for this process, and gives 
a drawing of the suitabie arrangement for 
a sherardizing plant. The zine powder 
used in the process is the zinc dust of 
commerce, not zine oxide. It is obtained 
during the process of distilling zine fron 
its ores. At the present time the price 
of this dust is a httle less than that of 
virgin spelter. A minor advantage of the 
process Is that it can be applied directly 
to artichs covered with oil and grease, 
It not being necessary to cleanse them. 
The low temperature required is not high 
enough to affect the temper of steel wire, 
as is the case with hot galvanizing. 
Sherardized iron and steel are found to 
Withstand the ordinary corrosive agents to 
Which galvanized iron is exposed to a re- 
markable degree, even after the apparent 
removal of all tke zine by filing or ab- 
rasion; the iron is stil non-corrosive. 
This is due to the protective action of 
the zine alloy formed oa the boundary 
line between the iron and zine. Tensile 
tests of material treated in this way 
show that the process has no apparent 
weakening effect. The advaptazes claimed 
for the process, In addition to those al- 
ready mentioned, are that less labor is 
required, since it is not necessary to clean 
the articles as carefully as in hot gal- 
vanizing: there is no flux necessary: no 
dross or skimming: there is no danger 
of explosion: sherarded machine work 
does not require refitting, as the coating 
is evenly distributed: the coating is more 
uniform than that given by other prow- 
esses; there is no need to dry the article 
when taking it from the pickling vat: 
the process can be worked intermittently 
without waste: the coating can be made of 
any desired thiekness. and the cost of a 
plant for applying this process is less 
than that for either wet or dry galvar- 
izing.—. {f bstracted from the Electrochem: 
ist and Metallurgist (London), June, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Slow-Speed Motors for Direct 
Current. 
The Richmond Electric Company, Rich- 
mond, Va., has placed on the market a 


made up of one solid casting of special 
steel of high permeability. The feet are 
cast onto the frame and stand well out, 
giving a good wide spread in every size. 


OPEN-TYPE, SLOW-SPEED MOTOR FOR DIRECT CURRENT. 


line of direct-current slow-speed motors, 
the design of which has been carefully 
worked out according to the experience 


On the pulley end the holding down bolte 
come in line with the centre of the arma- 
ture bearing. The spreading pole tipe 


CIRCULAR ONK-PIECE FRAME. 


of the manufacturers in many years of 
motor designing. The accompanying il- 
lustrations give a good idea of the various 
elements of this line of motors. 

The frames are of circular form, being 


and short magnetic circuits tend to high 
efficiency. 

The armatures are made of special 
sheet-steel, accurately punched, annealed, 
rolled and japanned. The segments are 


keyed upon the armature shaft and pressed 
together between malleable iron heads 
under heavy hydraulic pressure. The heads 
form in one piece the thrust collars and 
oil slingers, and being shrunk on, pre- 
vent the oil from creeping back along the 
shaft from the bearings and getting into 
the windings and commutator. The head 
of the commutator end forms a large taper 
on which the commutator shell fite. The 


ARMATURE CuRE. 


commutator is held in place on this taper 
by a nut, which, in turn, is locked to pre- 
vent working locee. 

The bearings are liberal in diameter 
and length, and the linings are one solid 


ARMATURE COIL. 


casting of aluminum bronze. Rings dip- 
ping into large oil chambers provide con- 
stant lubrication. A cleaning hole 18 
provided at the bottom of the large oi! 
chamber; an overflow at the side and & 
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cover permit ready access for inepection 
and filling. 

The armature windings are composed 
of form-wound coils well insulated from 
each other, tested and assembled in 


Ey 


"ee iiy 


FIELD CoIL. 


groups. These groups are taped, dried 
and treated with varnish, and after be- 
ing dried again are covered with insula- 
tion which is impervious to moisture. 
The coils are then pressed to exact shape 
and size in steam moulds. 

The commutator leads are swedged into 
the commutator bars, and no solder, acids, 
or soldering compounds are used. The 
coils are form-wound and pressed, and are 
all exactly alike, and the winding being 
cylindrical, any coil can be easily re- 


PoLe PIECE. 


moved and replaced. The coils are held 
firmly in place by steel band wires, which 
come below the surface of the core. 

The field coils are carefully wound on 
forms, well taped, dried and varnished. 
The leads are flexible, of good size, and 
are securely fastened. 

The pole pieces are built of punchings 
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from high-grade electrical sheet-steel, 
carefully annealed, assembled and riveted 
together between end plates. All pole 
pieces are accurately fitted to the finished 
pole seats on the frame, and are held se- 


curely in position by steel cap screws. 
They are readily removable, and the pro- 
jecting tips hold the field coils firmly in 


place. l 
The motor heads are cast in one piece 
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able iron shells, which fit on the taper 
of the armature heads. Proper provision 
has been made for easy removal from the 


armature. 
The brush-holders are of brass, and are 


Motor HEAD. 


of simple design and construction. In all 
sizes radial adjustment of holder is pro- 
vided, so as to permit reduction of the 
commutator diameter without changing 
the angular distance between brushes. 
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COMMUTATOR. 


and seat in counterbores in the frame, 
and are held in place by four cap screws. 
This arrangement permits the heads to 
be set into the frame with the feet down- 
ward, sidewise or upward. The motors 
thus lend themselves to use on floors, 


walls or ceilings. 
The commutators are built on malle- 


The carbon brushes slide in convenient 
ways, and the design is such as to ensure 
uniform pressure against the commuta- 
tor during the entire life of the brush. 

These motors are built fully enclosed 
or semi-enclosed. The same type of ap- 
paratus is made as direct-current genera- 
tors up to twenty kilowatts, for the stand- 
ard voltages from 100 to 500 volts, 
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Forms of Turbines Most Suitable 
for Low Falls. 

At a recent meeting of the British In- 
stitution of Civil Engineers, a paper en- 
titled “Forms of Turbines Most Suitable 
for Low Falls” was read by Mr. Alphonse 
Steiger. Attention was called to the 
character of water powers with low falls. 
These are seldom constant, as both the 
head of water and the flow are apt to 
vary. It is these variations which make 
the utilization of such water powers diffi- 
cult. 

By means of diagrams the difference 
hetween impulse turbines and pressure 
turbines was illustrated, showing what 
portion of the fall is used for producing 
pressure in each. This diagram indicates 
a means of adapting turbines to special 
requirements. While pure impulse tur- 
bines are not altogether condemned, there 
are but few places in England where they 
are preferable to pressure turbines; and 
even the Haenel turbine, which is an in- 
termediate type ‘between the pressure and 
impulse turbines, is not often suitable for 
English falls. The parallel-flow pressure 
turbine, often known as the Jonval, is par- 
ticularly adapted to fluctuating falls. By 
using this turbine a constant speed may 
be obtained, without the sacrifice of efh- 
ciency. The paper described a recent in- 
stallation of this type, and quoted results, 
to show that the part-gate efficiency of 
parallel-flow pressure turbines of this type 
is extremely good. An instance was given 
where radial outward-flow turbines were 
installed with a relatively low fall, and 
the manner in which a satisfactory efli- 
ciency was obtained was described. 

The gate construction is an important 
factor in the design of turbines. Dis- 
tinction should be drawn between gates 
intended for adjustment of the turbine to 
a varying load, where a high part-gate 
efficiency is of Jess importance than rapid 
regulation, and gates for adapting a tur- 
bine to varving conditions where a good 
part-gate efficiency is essential. , 

The paper also takes up the methods of 
grouping several wheels on a common 
shaft. A few instances were mentioned 
where the vertical arrangement had been 
adopted with advantage, as this allows 
the weight of the wheel to be balanced by 
the water pressure, and greatly reduces 
friction. In conclusion, attention is drawn 
to the need of. studying more closely the 
conditions of water power with low falls, 
and of paying more attention to the 
adaptation of turbines to such falls. This, 
it is thought, will lead to a better ap- 
preciation of the water powers of England. 
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Industrial Education in Germany. 

In a reent report, Deputy-Consul 
Ernst C. Mayer, at Chemnitz, Germany, 
describes somewhat fully the German sys- 
tem of education. This report takes up 
the various grades of schools, and follows 
the student in his progress through them. 
The first or the primary school has three 
parallel divisions, based on social and fi- 
nancial distinctions. At the tenth year 
an important age is attained, since at this 
time the student's parents must decide 
upon the general form of education which 
they desire their offspring to receive. This 
will be largely determined by the means 
of the parents and their position in life. 
The student may either continue at the 
primary sehool, or he may enter the sec- 
ondary schools. These schools are either 
classical, semi-classical or non-classical, 
and in them the student is prepared for a 
higher education. The work of these 
sehools extends through about six years, 
and after leaving, the student either en- 
ters the university or some industrial 
high school. ‘The technical high schools 
invariably contain a number of closely 
correlated departments, and here the stu- 
dent specializes in his profession. Up to 
this time he has been preparing himself 
for a professional education, in that he 
has laid a broad foundation of general 
practical knowledge. During his work at 
the high school he is receiving the benefit 
of instruction in the most advanced tech- 
nical thought that science and applica- 
tion have developed. These high schools 
stand side by side with the universities, 
of which they are at present the peers. 

{> 
The Extra Service of the Large 
Allis-Chalmers Engine at the 
World’s Fair. 

The St. Louis Transit Company, which 
operated the larger part of the street car 
system in St. Louis, Mo., very soon after 
the fair opened found its plant overloaded 
in handling the large traffic which was at- 
tracted to the city. The railway company 
applied to the World’s Fair authorities 
for additional power, with the result that 
Governor Francis and the fair adminis- 
tration have by contract put at the service 
of the railway company during the day, 
from 2 P. M. until 7 P. M., when the loads 
are heaviest, the output of the large Allis 
Chalmers engine in the Machinery Build- 
ing. This engine is coupled to a Bullock 
electric generator, and at seventy-five revo- 
lutions per minute, with a steam pressure 
of 150 pounds, operating non-condensing, 
is capable of developing 8,000 horse- 
power. From 8 P. M. until the fair grounds 
close, this unit supplies the current for 
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the decorative lighting of the buildings 
and grounds. The lighting requires-200,- 
000 incandescent lamps. The traction 
load which the engine and generator will 
now carry by contract between the railway 
company and the exhibition authorities 


will be at least 3,000 horse-power. This 


may be increased as the crowd is aug- 
mented. 
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Electric Locomotives for Gathering 


Purposes. 

The Jeffrey Manufacturing Company, 
Columbus, Ohio, is probably one of the 
best-known manufacturers of mining ma- 
chinery in the country. This company 
has had particular success in adopting 
electricity for various forms of mining 
machinery, and its electric locomotives 
are in use in collieries al] 
over the world. 

The accompanying illus- 
trations show a line of 
electric locomotives for 
gathering purposes which 
this company has placed 
upon the market. These 
locomotives are made in 
different sizes, and are 
equipped with either one 


the weight of the 


upon 
locomotive. 
The distinctive feature 


of this gathering locomotive 
is that it may be operated 
over tracks where there is 


a 
ti ee 
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for use on portions of the haulage system 
where there is a trolley wire. A double- 
throw switch connects the motor to either 
the trolley or the cable circuits. All of 
the electric contacts and conductors are 
enclosed in dust-proof compartments, so 
that it is impossible for the attendant to 
touch them unintentionally. 

The cable reel and spooling device are 
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to permit the locomotive to reach the 
greatest depth of rooms found in mining 
practice. The cable may have either sin- 
gle or twin conductors. The single-con- 
ductor cable is used when the tracks in 
the rooms are laid with steel rails. In 
such cases the raile must be bonded or 
connected so as to forma continuous 
length, to ensure a good return circuit. 


CA 


no trolley wire nor steel , ee 
Four-Ton ELECTRIC GATHERING LOCOMOTIVE, WITH TROLLEYS DOWN AND CABLE CoONNECIED READY TO Enter Room. 


rails. This is made pos- 

sible by carrying upon the locomotives a 
reel of flexible insulated conductor. When 
it is desired to run on tracks where there 
is no trolley wire, the cable is connected 
to terminals provided for the purpose, and 
the locomotive is propelled by current 
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mounted at one end of the locomotive, 
on top of the end frame. This construc- 
tion gives ready access to the motors, and 
also permits the total height of the loco- 
motive to be made as low as possible. 
Locomotives of this stvle are manufac- 


Four-Ton Enecrric GATHERING LOCOMOTIVE, WITH OUTSIDE WHEELS. 


The reel is turned by a friction clutch, 
which is driven by a silent-running chain 
and sprocket from the motor. The con- 
trol of the clutch is placed within casv 
reach of the attendant at the operating 


end of the locomotive. 


The general features of this 
type of locomotive are shown 
in the accompanying illustra- 
tions. The locomotive frame 
is of cast iron, and is construct- 
ed in four pieces—two side 
frames and two end frames, 
securely held to the side frames 
by means of large bolts. The 
locomotive is provided with 
spring suspensions, being sup- 
ported by helical springs made 
of spring steel. These springs 
are mounted between the tops 
of the. journal boxes and the 
frames, where poekets are pro- 
vided to hold them in place. 
The journal boxes are con- 
structed in with 
the specifications of the Mas- 
ter Car Builders’ Association, 


accordance 


taken through the cable. The cable is 
automatically paid out as the locomotive 
runs away from the terminals and auto- 
matically rewound in even layers and 
with uniform tension upon the reel when 
the locomotive returns. Fhe locomotive 
is always provided with a standard trolley 


tured with a total height as low as twenty- 
nine inches. 

The insulation of the flexible conductor 
which is wound upon the reel is made of 
the best quality rubber, well protected 
from mechanical injury by heavy braid- 


ings. This cable is of sufficient length 


and are of the most improved pat- 
tern, with large oil wells and 
ample room for packing. They are fitted 
with lumen bronze metal bearings, of 
such dimensions that the weight per 


square inch of bearing surface does not 


exceed 250 pounds, The driving wheels 
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are of the best grade of caat iron, with 
chilled treads. The wheels are keyed and 
pressed on the axles. The axles are made 
of the best quality of hammered open- 
hearth steel. 

The brake mechanism is of efficient de- 
sign, quick, effective and convenient for 
application. The mechanism is 80 con- 
structed that the minimum amount of 
power applied gives the greatest braking 
effect. 

The motors are especially designed for 
mine service. They are of the four-pole 
enclosed type, and are dust-proof. The 
capacity of the motors is so proportional 
to the weight of the locomotive that they 
will exert enough power to slip the wheels, 
should the motor be overloaded. 

In the controller is embodied the mag- 
netic blowout principle, preventing arcing 
at the contacts when the controller is op- 
erated. The controller is provided with 
an operating and reversing cylinder. The 
resistance used in connection with the 
controller for starting the locomotive has 
a large current-carrying capacity and is 
made of a special composition of resist- 
ance ribbon, wound in coils mounted on 
non-combustible insulators made of lava. 

The trolley pole is clamped at its lower 
end in a socket, and is hinged on a swivel 
base. A helical spring, located in the 
trolley base, forces the pole upward so as 
to make proper contact pressure between 
the trolley wheel and wire. When not in 
use, the trolley pole is held down by an 
automatic locking device. 

The sand boxes are cored in the side 
frames and connect to sand pipes which 
drop the sand directly in front of the 
wheels. The locomotives are provided with 
electric headlights well protected by cast- 
iron hoods. 

&e_—_— 
The National Electric Light Associa- 
tion. 

The many questiona and answers which 
made up the Question Box at the recent 
twenty-seventh annual convention of the 
National Electric Light Association have 
been issued in printed form. They form 
a volume of 473 pages, containing a vast 
amount of information on practical sub- 
jects, much of which will not be found 
anywhere else. The volume is supple- 
mented with an authors’ index, a topical 
index of questions, and an alphabetical 
index of questions. It has been edited 
by Mr. H. T. Hartman. 


eee ee ena 
Annual Meeting of the Colorado 

Electric Light, Power and Rail- 

way Association. 

The annual meeting of the Colorado 
Electric Light, Power and Railway Asso- 
ciation will be held at Colorado Springs, 
September 21, 22 and 23, 1904. The 


office of the secretary, Mr. George B. 
Tripp, is at Colorado Springs, Col. 
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Electric Vehicle Type Storage 
Batteries. 

The Gould Storage Battery Company, 
No. 1 West Thirty-fourth street, New 
York city, has placed on the market a 
new form of electric vehicle type storage 


VEHICLE TYPE PosITIVE PLATE. 


battery known as the “E. P.” The posi- 
tive plate is made of pure lead, subdi- 
vided by the well-known Gould “spin- 
ning” process, giving an increased sur- 
face ratio of twenty to one, and is elec- 
trochemically formed. 

The negative plate is of the pasted type, 


VEHICLE TYPE FORMED NEGATIVE PLATE. 


and is made to withstand both the elec- 
trical and mechanical shocks incident to 
electric vehicle work. The separation 
used is perforated hard-rubber sheets 
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against both positive and negative plates, 
with centre spacing ribs, doing away with 
all danger of short-circuits and allowing 
ample acid space and circulation. 

This combination of a Planté positive 
and pasted negative is giving very excel- 
lent satisfaction in life. It has been 
found that the use of such a positive re- 
duces to a minimum the necessity for fre- 
quent cleaning of the cells, as the amount 
of peroxide or active material on the 
positive plate is not of sufficient quantity 
to fill up the bottom of the cells to any 
appreciable extent. 

The use of such a combination also 
has the advantage of enabling a re- 
charge to take place at high rates, if 
required, without increased deteriora- 
tion of the plates. 

The accompanying illustrations show 


VEHICLE TYPE CELL, COMPLETE. 


the manner in which these cells are con- 
structed. A typical cell, containing nine 
plates five and seven-eighths by eight and 
one-quarter inches, has outside dimen- 
sions as follows: width, four and one- 
quarter inches; length, six and one- 
quarter inches; height, ten and three- 
quarter inches. The weight of the cell 
complete is thirty-two and one-half 
pounds. 

In charging these cells, the charge 18 
started at the four-hour rate plus twenty 
per cent, and charging is continued at 
this rate until the cells read 2.5 volts per 
cell. The current is then allowed to fall 
until twenty per cent of the charging 
rate is reached, when the charging is 
complete. : 
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CURRENT ELECTRICAL NEWS 


The project has been incorporated under the 
laws of that state, and will be known as the Omana & Nebraska 
Central Electric Railway. The line will be 200 miles long, and will 
extend from Omaha to South Omaha, and in a westerly direction 


DOMESTIC AND EXPORT. 

NEW LOUISIANA ELECTRIC LINE—The Bayou Teche Elec- 
tric Company, which has for its object the building and operating 
of an electric railroad from New Iberia to Berwick, and the supply- 
ing of light and power to a large section of country, is to be organ- 
ized at an early date in New Orleans, La. The corporation is being 
promoted by Gen. F. F. Myles, and it is announced that practically 
all of the $1,000,000 of capital has been secured, the franchises 


granted, and the route located. 

NEW YORK CENTRAL TO MAKE ARRANGEMENTS FOR AN 
EXPERIMENTAL TEST OF BLECTRIC LOCOMOTIVES—A third- 
rail system is to be installed for a stretch of six miles between 
Schenectady and Hoffman’s, N. Y., by the General Electric Com- 
pany and the New York Central & Hudson River Railroad Com- 
pany. The system is for the purpose of testing electric locomotives 
which are to be used on the Hudson River division of the railroad 
from the Grand Central station to a point thirty-five miles north. 


TELEPHONE COMPANY TAKES ON LARGE MORTGAGE—A 
first trust mortgage of the Commercial Union Telephone Company 
to the Troy Trust Company, as trustee, was filed under date of 
July 1 in the office of the county clerk at Ballston Spa, N. Y. The 
mortgage is for $1,000,000, and is given to guarantee the payment 
of $1,000,000 on bonds issued by the telephone company. The 
mortgage is based on the stock, franchises, central offices, etc., of 
the former Rensselaer Telegraph and Telephone Company and the 
Saratoga Telegraph and Telephone Company, consolidated by 


recent aeeds. , 
PENNSYLVANIA TROLLEY MERGER—A deal has been closed 
in Uniontown, Pa., whereby John R. Byrne, of Everson, with 
Uniontown and eastern capitalists, has secured control of the 
charter, property, stock and franchises of the Brownsville, Bridge- 
port & West Side Street Railway, the Brownsville & Uniontown 
Street Railway, the West Brownsville & Washington Street Railway, 
and the Brownsville Junction & California Street Railway. It is 
the intention to merge the four companies with a capital of $1,000.- 
000. The work of building lines in Brownsville and Bridgeport, 
and from Brownsville to Uniontown, will be commenced at once. 


NEW YORK CENTRAL TO OPERATE A LONG-DISTANCE 
PRIVATE LINE—It is announced that a private telephone wire 
1,000 miles long is being erected along the New York Central 
Railroad system from New York to Chicago. No. 8 copper wire will 
be used, and the line will touch every important city on the lines 
of the New York Central system. The officers of the company 
believe that the large expense of constructing and maintaining 
this private telephone line will be more than justified by the con- 
venience and promptness of intercommunication between eastern 
and western divisions of the company. It will save a large amount 
of money in telegraph and telephone tolls, besides preserving strict 


privacy. 


CHANGE OF OWNERSHIP OF THE SCHENECTADY RAIL- 
WAY COMPANY—It is announced that the negotiations for the 
purchase of the Schenectady( N. Y.) Railway Company by the Dela- 
ware & Hudson and the New York Central & Hudson River 
Railroad systems have ended successfully. The Schenectady Rail- 
way Company is one of the most important in upper New York, 
and its 100 odd miles of track is in excellent condition. The fran- 
chises of the company are perpetual. The Schenectady Railway 
Company controls all the street railway and electric light business 
of Schenectady, holding the stock of the Schenectady Illuminating 
Company and the Mohawk Gas Company. It is probable, however, 
that the steam railway company will not acquire the lighting 
companies, 


CHICAGO CAPITALISTS TO BUILD INTBRURBAN RAILWAY 


IN NEBRASKA—Chicago capitalists have organized a company to 
build and operate a large interurban electric railway system in the 


state of Nebraska. 


to Millard, Wahoo, David City, Osceola, Stromberg, Arborville, 
Aurora and Hastings. It will carry passengers, mail and freight, 
and will be constructed standard gauge. It will be equipped with 
high-speed cars of modern construction, sixty-five feet long. and 
there will be a public telegraph and telephone service in con- 
nection with the road. Work will begin immediately, and the am- 
bition of the projectors is to have it in operation within a year. 


AUTOMOBILE NOTE. 

THE ST. LOUIS RUN OF THE AMBRICAN AUTOMOBILE 
ASSOCIATION—The following persons have been received as en- 
trants for the St. Louis run of the American Automobile Associa- 
tion, which will be held between July 25 and August 10, under the 
auspices of the touring committee: Harlan W. Whipple, Andover, 
Mass.; John Farson, Chicago, Ill.; C. H. Gillette, New York city; 
Windsor T. White, Cleveland, Ohio; Elliott C. Lee, Boston, Mass.; A. 
R. Pardington, Brooklyn, N. Y.; J. A. Chase, Pawtucket, R. I.; W. E. 
Milbank, Albany, N. Y.; Augustus Post, New York city; Frank X. 
Mudd, Chicago, Ill.; W. C. Temple, Pittsburg, Pa.; R. P. Scott, 
Baltimore, Md.; Charles J. Glidden, Boston, Mass.; William Mony- 
peny, Jr., Columbus, Ohio; H. W. Smith, Syracuse, N. Y.; George 
S. Waite, Cleveland, Ohio; James L. Breese, New York city; F. C. 
Donald, Chicago, 111.; H. Frederick Lesh, Boston, Mass.; Thomas B. 
Jeffery, Kenosha, Wis.; A. J. Wills, Akron, Ohio; Haynes-Apperson 
Company, Kokomo, Ind.; Hart D. Newman, New Orleans, la.: 
Royal R. Sheldon, Boston, Mass.; R. E. Rolfe, Boston, Mass.; Paul 
H. Demming, New York city; George H. Lowe, Boston, Mass.; 
Ray D. Lillibridge, New York city; Webb Jay, Cleveland, Ohio; 
Cecil P. Wilson, Boston, Mass.; A. R. Pendleton, St. Louis, Mo.; 
W. E. Metzer, Detroit, Mich.; F. N. Manross, Forestville, Ct.; E. H. 
Wallace, Freeport, Pa.; Matheson Motor Car Company, Ltd., Hol- 
yoke, Mass.; F. A. LaRoche, New York city; G. Douglas Neare, 
Cincinnati, Ohio; John K. List, Wheeling, W. Va.; William J. Mor- 
ton, New York city; George Otis Draper, Hopedale, Mass.; H. H. 
Franklin Manufacturing Company, Syracuse, N. Y.; W. B. Saunders. 
Philadelphia, Pa.; Sam Stone, Jr., New Orleans, La. 


OBITUARY NOTICES. 


MR. WILLIAM A. BUTLER, a prominent citizen of Syracuse, 
N. Y., died on the morning of July 10, after an illness of more than 
Mr. Butler was born in Syracuse in 1851, and lived in that 
city all his life. He was graduated from Cornell University in 
1869, and three years later secured his degree of civil engineer 
from the same institution. He obtained employment with the engi- 
neering corps of the Lackawanna Railroad, and later did consider- 
able city work and was employed by a number of other railroad 
companies. He was one of the organizers of the Pierce, Butler 
& Pierce Manufacturing Company, which was established in 1876. 
He was also one of the organizers of the Syracuse Lighting Com- 


pany and the Steam Heat and Power Company. 


THE HON. THOMAS OLIVER, a former mayor of Lockport, 
N. Y., and one of the most successful manufacturers in the upper 
part of New York state, died at his home in Lockport, on the even- 
ing of July 10. Mr. Oliver was a sincere advocate of municipal 
ownership, and achieved considerable notoriety about 1890 by his 
efforts to secure the city ownership of the lighting plant. He was 
born in Albany, N. Y., sixty-eight years ago, and early in life began 
in the manufacturing business at Cohoes. He went South with his 
brothers, engaging in the cotton mill business. In 1878 he went 
to Lockport with William Oliver, his brother, and built a mill on 
Pine street. He was one of the original directors of the Niagara, 
Lockport & Ontario Power Company, resigning quite recently from 


a year. 


the directorate. 
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TELEPHONE AND TELEGRAPH. 


GALVESTON, TEX.—A telephone line is to be constructed from 
Markham to El Campo. 


MINNEAPOLIS, MINN.—A telephone line will be built from Ada 
to Lockhart and Betcher. 


FARGO, N. D.—A telephone line is being built from White Earth 
south to the Missouri river. 


SPRINGFIBLD, TENN.—The Cumberland Telephone Company 
will install an exchange at Greenbrier. 


CHARLOTTE, N. C.—The Charlotte Telephone Company has 
passed into the hands of the Southern Bell Telephone Company. 


SOUTH CHARLESTON, OHIO—The Home Telephone Company 


has strung a new circuit to South Charleston, and also one to Spring- 
field. 


POUND, WIS.—The town board has granted a franchise to the 
Farmers and Merchants’ Telephone Company to build a line through 
the town. ` 


PASCAGOULA, LA.—The American Telephone and Telegraph 
Company is constructing additional lines between Montgomery and 
New Orleans. 


BLACKSHEAR, GA.—The Southern Bell Telephone Company is 
making arrangements to install a local exchange, and will commence 
work at once. 


BEAUMONT, TEX.—The Diana Brick and Tile Company is ar- 


ranging to build an independent telephone line from its works at 
Concord to this city. 


KEENE, N. H.—The New England Telephone Company is to con- 
struct new trunk lines from Keene to Concord, Worcester, White 
River Junction and Brattleboro. 


SCOTTSBORO, ALA.—A transfer of the property of the Steven- 
son Telephone Company has been made to the Southern Bell Tele- 
phone Company. Many improvements are to be made. 


PHILADELPHIA, PA.—Arrangements have been completed for 
the installation of a wireless telegraph system between Wilkesbarre 
and Scranton. The system to be used is that of a local inventor. 


ROCK ISLAND, ILL—The Moline board of education has 
awarded a contract to the Union Electric Telephone Company for 
the installation of telephones in the public school buildings of the 
city. 


WHBELING, W. VA.—The Fairmont Telephone Company has in- 
stalled a line between Morganstown and Cheat Haven, giving con- 
nection with Uniontown and the various parts of Fayette and Greene 
counties. 


READING, PA.—The consolidated Telephone Company ‘has de- 
cided to extend its lines to West Reading and Mount Penn Borough, 
and work will commence at once. The West Reading line will be 
extended to Wyomissing. 


DUBUQUE, IOWA—The Western Union Telegraph Company con- 
templates making extensive improvements in this city in the near 
future, and it is estimated that $20,000 will be expended. Work will 
commence about the middle of August. 


EGG HARBOR, N. J.—The Egg Harbor City Telephone Company 
bas opened its exchange here with seventy-five subscribers. The 
company is composed of business men of this city, and is local as 
well as long-distance. G. W. Otto is president. 


RED CREEK, N. Y.—A franchise has been granted to the Wayne- 
Monroe Telephone Company to construct its lines in Red Creek and 
operate an exchange. The village will shortly have connection with 
Fair Haven, Fulton, Oswego, Syracuse and the eastern part of the 
state. : 

LINCOLN, NEB.—The Farm and Home Telephone Company, of 
Newport, has incorporated with a capital stock of $5,000. The com- 
pany will operate a telephone line between the town of Simpson, in 
Keya Paha County, and Anoka, Boyd County. The incorporators are 
C. M. Thompson and G. E. Van Every. 

MARIETTA, OHIO—The consolidation of the West Virginia 
Western Telephone Company and the Marietta Telephone Company 
has gone into effect, the West Virginia company assuming charge of 
the business of the Marietta company. The formal transfer has not 
been effected, and probably will not be for one or two months. 


CORVALLIS, ORE.—The Independent Telephone Company now 
has an office in Corvallis, and there is regular communication with 
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Philomath and the farmers’ line north of the town. Progress on the 
local system is going on rapidly, and it is expected to have the work 
completed before the summer is over. Many farmers’ lines are also 
being constructed throughout the county. 


BALTIMORE, MD.—The stockholders of the Union Telephone 
Company have elected these officers for the ensuing year: C. L. 
Almony, president; S. S. Van Trump, secretary-treasurer and man- 
ager; Dr. W. Millard Stirling, James P. Jordan and G. G. Wine 
miller, executive committee. The capital stock of the company will 
be increased and the lines extended to Freeland and to Bradenbaugh. 


UTICA, N. Y.—The Utica Home Telephone Company is preparing 
to put in 8,000 feet of underground cable, and is equipping its 
switchboard so as to accommodate 800 additional subscribers. When 
the company opened for business, on April 1 of last year, the number 
of subscribers was 1,300, and at the present time the number is 3,100. 
The Rome Independent Telephone Company is also making improve- 
ments to meet its increasing patronage. Two new sections will be 
added to the switchboard and 20,000 feet of aerial cable will be 
strung. The company has at the present time 1,100 subscribers. 


STERLING, ILL.—The farmers’ mutual telephone companies of 
Tampico and vicinity have merged into one company incorporated 
under state laws. At a meeting of fifty of the shareholders, a board 
of seven directors was chosen and officers elected. The board of 
directors consists of the following: Charles Emory, Will Smith, 
Myron Bush, A. O. Hunter, E. A. Emmons, Otto Nelson and E. Cum- 
mings. L. A. Wheelock was elected president; Otto Nelson, secre- 
tary, and E. A. Emmons, treasurer. The new company embraces all 
the farmers’ lines merging at the central at Tampico, including the 
Prophetstown and Rock Falls lines. 


HARTFORD, CT.—At a meeting of the directors of the Southern 
New England Telephone Company it was voted to increase the cap- 
ital stock of the company by issuing 5,000 new shares of stock at a 
valuation of $500,000, which will bring the capitalization up to $4, 
500,000. Before the end of the year another 5,000 shares will be 
issued, which will bring the capitalization of the company up to 
$5,000,000, the amount authorized by the charter. The new stock 
will be sold at par to stockholders, and at the ratio of one new share 
for each eight shares of the old stock. It will be payable August 15 
and will share in the October dividend. 


COLFAX, IND.—The American Telephone and Telegraph Com- 
pany, with headquarters at Chicago, has secured right of way for a 
trunk line from Chicago to Indianapolis, and construction has been 
begun. There are nearly one hundred men employed, and they are 
placing poles and cross-arms in position for an eighty-wire system 
at the rate of four miles a day. The line will follow the old State 
road as nearly as possible through Indiana, and while it will be 
within easy access of several towns, no service will be given to inter- 
mediate points save La Fayette. A representative of the company 
states that It expects to have the work completed by November l. 


MONMOUTH, ILL.—At the annual meeting of the stockholders 
of the Monmouth Telephone Company, held at Monmouth recently, 
the reports of the officers showed the company to be in a flourishing 
condition. It has been in operation three years and has 998 tele- 
phones in service, 711 of which are in this city. The other 287 are 
used in the country service. The report showed receipts to the 
amount of $12,609.65, the operating expenses being $6,808.60. Of the 
balance, $3,000 was paid as interest on the bonds. The net balance 
of $2,801.05 will be used for the extension of the business and various 
improvements. The following officers were chosen for the ensuing 
year: president, C. C. McClung; vice-president, J. E. Lanphere, 
treasurer, H. B. Smith; manager and secretary, W. J. McQuiston. 


VIRGILINA, VA.—The Virgilina Telephone Company held its 
annual meeting at Virgilina on July 1. The secretary’s report showed 
that about fifty miles of line are now in operation, and that extension 
has been made to South Boston, Va. The old officers—Evan Davis, 
of High Hill Mine, president; W. W. Tuck, of Virgilina, Va., general 
manager, and J. B. Wilborn, secretary and treasurer—were re 
elected. After declaring a semi-annual dividend of three per cent, 
the remaining surplus and $500 in new stock were appropriated to 
extend the line from High Hill to Buffalo Springs, Va., and to make 
the circuit a metallic one. By making this extension connection will 
be had at Buffalo Junction with the Home Telephone Company, of 
Henderson, N. C., which has over 4,000 telephones in operation. The 
Virgilina company has installed the latest type transmitters and 
receivers, and will also install a new switchboard. 
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ELECTRIC LIGHTING. 
HAWARDEN, IOWA—The electric light plant is to be improved 


and repaired at a cost of $6,000. 
OMAHA, NEB.—The electric light plant at Fremont will be en- 
larged so as to permit of a day service. l 


NORWICH, CT.—A check for $190,000 has been given by the city 
to the gas and electric company. The plant will hereafter be under 


municipal control. 


JUNCTION CITY, CAL.—The North Mountain Power Company 
is rushing work on its line to Eureka, and hopes to have it com- 


pleted before the coming winter. 


COLUMBIA, TENN.—The Columbia Water and Light Company 
has received and put in place the machinery recently ordered for 


its plant. This is capable of supplying 3,000 lights. 


DANVILLE, PA.—The contract for erecting the municipal elec- 
tric light plant has been awarded to the Rumsey Electrical Manu- 
facturing Company, of Philadelphia. It aggregates about $15,000. 


NEW YORK, N. Y.—At the annual meeting of the stockholders 
of the Butte Electric and Power Company, the old board of directors 
was reelected. There were 19,123 shares of stock represented, out 


of a total of 25,000. 
DANVILLE, ILL.—The village of Fairmount is to have an elec- 

tric light system. It is said that a franchise will be granted to 

prominent Fithian citizens, who will install an up-to-date plant be- 


fore the close of the present summer. 


NEWBERRY, S. C.—Newberry will install a new electric light- 
ing plant. The council has adopted a resolution authorizing the 
mayor to execute notes amounting to $4,700, payable in two equal 
payments at six per cent interest, in payment of the plant. 


REDDING, CAL.—The new power-house of the Northern Cali- 
fornia Power Company at Kilarc has been placed in operation. Cur- 
rent at 20,000 volts is transmitted to the Afterthought mine, owned 


by the Great Western Gold Company, and also to Bully Hill. 


RICHMOND, VA.—An ordinance is to be introduced in the com- 
mon council providing for a bond issue of $300,000 in four per cent 
thirty-four-year bonds. The money to be raised by this means will 
be used in the construction of an electric light and power plant. 


BUREKA, CAL.—Station A of the Eureka Lighting Company's 
plant has been destroyed by fire, entailing a loss-of $20,000. The 
property was owned by the Pacific Coast Gas and Lighting Company, 
of San Francisco, and will immediately be rebuilt on a larger scale, 


FREELAND, PA.—G. B. Markle & Company contemplate making 
extensive improvements to their electric light plant at Jeddo, which, 
when comp.ieced, will enable the company to extend their line to 
Highland and Ebervale, in which towns arc lights are to be in- 


stalled. 

PATASKALA, OHIO—A. G. Fields, of Columbus, is at the head 
of a company that proposes to put in an electric light plant at 
Pataskala that will not only furnish illumination for this place, but 
for Jersey, Summit Station, Etna, Kirkersville and Outville. Such a 


plant would cost $200,000. 
SANTA CRUZ, CAL.—A project is on foot to saddle the San 
Lorenzo river for the purpose of furnishing power for the Co- 
operative Light Company. The power-house will be located at 
Rincon Flat, and the water will be carried from the dam to the 


power-house and discharged again into the channel. 


SBATTLE, WASH.—The Seattle Electric Company is now secur- 
ing power from its new plant at Electron, on the Puyallup river. 
Only one generator is at present in service, this producing 5,000 
horse-power. Three other generators are in process of installation, 
which will give the plant an output of 20,000 horse-power for this 


city and Tacoma. 


SAN FRANCISCO, CAL.—Articles of incorporation of the Hum- 
boldt County Water and Power Company have been filed with the 
secretary of state by B. von Homeyer, N. H. Hine, F. B. Hink and 
J. G. Levern. The company’s plans cover a power plant in the city 
of Bureka and the diversion of water from Mad river. A reservoir 
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will be built between the point of diversion and Eureka, and at that 
point a vast amount of power will also be developed, so that the city 
plant will be used only as an auxiliary one. The city plant will be 
installed at once to supply all customers during the construction of 


the reservoir and diversion of the water. 


CUMBBRLAND, MD.—The Potomac Light and Power Company 
has been incorporated by G. Tayloe Blackford, of Baltimore, and 
G. M. Botchford, William MacL. Somerville, Alfred T. Wilson and 
Lloyd Lowndes, Jr., of Cumberland. The capital stock is $50,000. 
The company has applied to the mayor and city council for a fran- 
chise. A suitable site has been secured and work will be commenced 
on the erection of the plant after the franchise is granted. 


WINSTED, CT.—A company in which Winsted and New 
Hartford capitalists are interested will shortly be formed to gen- 
erate electricity at Pleasant Valley in the town of Barkhamsted. 
The intention is to transmit power for lighting and power purposes 
to surrounding towns. Options on needed land and water rights 
are now being obtained. A dam two hundred feet long will be 
built and a storage reservoir covering fully two hundred acres of 


land will be developed. 


ALBANY, N. Y.—<Articles incorporating the Middleville Electric 
Light Company have been filed with the secretary of state. It is 
proposed to manufacture electricity for lighting the streets and 
buildings in Middleville, and the towns of Fairfield, Newport and 
Herkimer, Herkimer County, and also for power purposes. The 
capital stock is placed at $4,000, and the directors for the first year 
are as follows: Lewis H. Goodman, David E. Ford and Anna M. 


Goodman, of Middleville. 


FREDERICK, MD.—The Frederick Gas Company and the West 
End Gas and Electrical Company, of Frederick, were merged into 
one company here recently, under the name of the Frederick Gas 
and Electrical Company. Articles consolidating the companies have 
been recorded in the clerk's office, with the following incorporators 
and directors for the first year: Jacob Rohrback, Charles P. Levy, 
Charles Wertheimer, Edwin C. Markell, Dr. Sollers, 8. Maynard, 
Thomas H. Haller, of Frederick; Francis K. Carey, of Baltimore; 
Charles L. Serrill and Robert C. Cookman, of Philadelphia. The 
capital stock will be $200,000. The articles authorize the issuance 
of 250 gold coupon mortgage bonds at five per cent, which shall be 


paid at the expiration of twenty-five years. 


ROSSLAND, BRITISH COLUMBIA—Rossland men are behind 
the Chilliwack Power and Light Company, now seeking municipal 
franchises in Chilliwack. The concern is capitalized at half a mill- 
ion, and proposes to expend $100,000 in developing electric power 
and light on Vedder creek, six or seven miles from the market, 
which will be at Chilliwack. Among those interested are Charles M. 
Oliver, Harry McIntosh, Thomas Stout, Wilfred Elley, E. G. Conroy, 
E. Charles Rose and W. R. Braden. J. Burtt Morgan is the pro- 
moter of the company, and is managing the affairs of the concern at 
Chilliwack. On Vedder creek the company will develop a fine water 


power, and transmit electrical energy to the town for power and 


It is stated that enough contracts have been secured in 


lighting. 
In 


advance to permit of the payment of dividends from the start. 
addition to the power project, the company has a tramway system 


in view. 


CHEHALIS, WASH.—At a special meeting of the city council 
the city electric light plant and franchise were leased to Harry 
West, the present lessee, for a term of fifteen years, beginning De- 
cember 21 of this year. According to the terms of the lease, West is 
to provide a 300-horse-power alternating current; to furnish the city 
the first year fifteen 2,000-candle-power arc lights, increasing gradu- 
ally to twenty-four the fourth year; after that an arc light will be 
added for every increase of 300 in population, also thirty-one sixteen- 
candle-power incandescent lights are furnished free for the use of 
the city. The minimum charge for private service will be $1 per 
month. The meter rate is not to exceed twelve and one-half cents 
per kilowatt-hour, with discounts for quantity and hours of light to 
make the rate as low as six cents per hour. If Mr. West’s present 
plans are carried out, he will move the plant to Littell, four miles 
west of Chehalis, where an abundant supply of cheap fuel can be 


obtained. 
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ELECTRIC RAILWAYS. 


FINDLAY, OHIO—John Dunn has secured a franchise for an 
electric road from Casino to Point Place. 


SYRACUSE, N. Y.—The Marcellus & Otisco Lake Railroad is 
extending its line from Marcellus to Marietta. 


DBTROIT, MICH.—Work on the new electric line to connect 
this place with Saginaw will commence at once. 


CANONSBURG, PA.—The Washington & Canonsburg Railway 
Company is preparing to extend its line to Hast Canonsburg. 


MEMPHIS, TENN.—Promoters are said to be seeking a right 


of way for an electric line between Clarksdale and Friars Point, 
Miss. 


LINCOLN, NEB.—Estimates on the Omaha-Lincoln-Beatrice 


interurban railway place the cost at between $35,000 and $40,000 
a mile. 


AURORA, ILL.—The Aurora, DeKalb & Rockford Electric Trac- 


tion Company has commenced work on its new line from Aurora 
to DeKalb. 


ROCKVILLE, MD.—Arrangements have been made for the en- 
trance of the Washington & Rockville Electric Railway Company's 
road into Rockville. 


NEW WINDSOR, COL.—A fifty-year franchise has been granted 
by the town board to the Northern California Electric Railway Com- 
pany, work to be commenced within one year. 


NORFOLK, NEB.—It is thought certain that an electric railway 
will be built between Anoka and Springview, Neb., before the end 
of the year. C. A. Johnson, of Butte, Mont., is interested in the 
project. 


ALMONT, MICH.—It is stated that the prospects for the con- 
struction of an electric railroad from Romeo to Almont are very 
bright. The survey has been completed, and the right of way is 
now being secured. 


HACKENSACK, N. J.—The Public Service Corporation has 
acquired a site for a new power-house in North Bergen, to be used 
to furnish power for the Jersey City, Hoboken & Paterson Street 
Railway’s line to Hackensack and Paterson. 


CHATTANOOGA, TENN.—S. W. Divine has been granted a fran- ` 


chise by the county court to construct the lines of his Ducktown 
electric railway over certain streets and roads in Hamilton County. 
Work must be started within six months. 


WEBB CITY, MO.—It is reported that a movement is on foot to 
build an electric railway from Carthage to Joplin, with a branch 
to Neck City, Purcell and Alba, via Oronogo. The new line, as 
proposed, will shorten the distance between the two cities almost 
thirty minutes. 


OAKLAND, CAL.—It is stated that the East Shore & Suburban 
Company, which is building the new Point Richmond electric rail- 
way system, is about to extend its line to connect with that of the 
Transit company, which already runs to the northern line of 
Alameda County. 


JEFFERSON CITY, MO.—The secretary of state has issued a 
charter for the St. Joseph Interurban Railway Company, of St. 
Joseph. The company has a capital stock of $100,000, which is held 


by George C. Simms, Alice Butler, Samuel F. Moore, James E. _ 


Patrick and John J. Lea. 


EVERETT, WASH.—The county commissioners have granted a 
trolley franchise to P. J. Farley, as trustee, for a trolley line from 
Everett north to Skagit County, going by way of Marysville, Silvana, 
Florence and Stanwood. The road will connect with the Seattle & 
Cherry Valley line at Everett, and its northern terminus will be 
Mount Vernon. 


PORTLAND, IND.—The Portland, Montpelier, Warren & Hunt- 
ington Traction Company has about completed the work of securing 
its right of way between this city and Pennville, and announces 
that the construction contract will shortly be let through the Mu- 
nicipal Bonds and Securities Company, of New York, which has 
financed the project. 


SPOKANE, WASH.—It is stated that the Adams County electric 
road will be in operation between Davenport and Miles by the fall. 
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One of the plans of the electric company is to develop the water 
power at the mouth of the Spokane river, and a location has already 
been made upon these rapids. It is claimed that sufficient power 
can be secured from this source to run the electric line, not only to 
this city, but to points in Adams County as well. 


BROCKPORT, N. Y.—-G. Tracy Rogers, of this city, has pur- 
chased the Buffalo, Hamburg & Aurora trolley road for the sum of 
$78,000. The road is about fifteen miles long and connects the three 
places mentioned in its name. Mr. Rogers has also bought the 
Buffalo, Gardnersville & Ebenezer road, four miles long. It is under- 
stood that he is interested in these transactions with a syndicate 
composed of New York and Binghamton capitalists. 


‘READING, PA.—H. E. Ahrens & Brother have been awarded a 
contract to reconstruct the entire line of the Mohnsville & Adams- 
town Railroad and the Reading & Southwestern, a distance of about 
fifteen miles. It is expected to have the work completed in about 
sixty days. The line between Mohnsville and Adamstown is to be 
entirely reconstructed, and that between Reading and Mohnesville 
will be widened. This will practically give Reading a through line 
to Lancaster. 


McDONALD, PA.—The Carnegie, McDonald & Canonsburg 
Street Railway Company has applied to the borough council of 
McDonald for a franchise. The company agrees to begin construc- 
tion within one year and to complete the road within three years. 
It is also stated that as soon as all the right of way has been 
secured, work will be commenced on the line, which is to extend 
from Carnegie through Oakdale to McDonald and then to Canons- 
burg via Cecil and Bishop. 


PERSONAL MENTION. 


MR. W. H. SCHOTT, of Chicago, has been elected president of 
the Kewanee, Cambridge & Geneseo Electrical Railway Company. 


MR. SAMUEL T. HOWE has been appointed manager of the 


Topeka, Kan., exchange of the Bell Telephone Company, succeeding 
R. B. Gemmell. 


MR. PAUL M. MOWREY, vice-president of the Engineering 
Company of America, New York city, is making a business trip 
to Europe, where it is expected he will be for about five weeks. 


MR. JOHN H. BUCKLEY, Yonkers, N. Y., has prepared a very 
useful metric conversion table of linear measure. In this the 
values of metres from 1 to 100, and millimetres from 1 to 1,000, are 
given in inches, the latter being carried to four decimal places. 


MR. ALEXIS LE BLANC, an electrical engineer attached to 
the staff at the United States Army Building, New York city, is 
said to be working on a new form of dirigible balloon. It is 
understood that work is now under way, and that the apparatus is 
being constructed by a New York firm. 


MR. J. E. PEAVEY has been appointed superintendent of the 
exchanges of the Cincinnati & Suburban Telephone Company, to 
take the place of Mr. William B. Bentley, resigned. Mr. Peavey is 
well known in telephone circles, and has contributed several articles 
to the more prominent technical journals. 


MR. MELVIN SAUNDERS, of Saginaw, Mich., has been &P 
pointed manager of the Valley Telephone Company, in Bay City, 
Mich., to succeed Mr. E. G. Pike, who has accepted the position of 
district superintendent of the Southwestern Telegraph and Tele- 
phone Company, with headquarters at Houston, Tex. 


MR. F. J. NEWTON has been appointed general foreman of the 
wire and cable department of the General Electric works at Schenec- 
tady, N. Y. Mr. W. C. Hayman has been appointed assistant. The 
former incumbent of the office which Mr. Newton will take charge 
of is connected with the sales department of the company. 


MR. B. L. FREEDY, manager of the St. Paul (Minn.) exchange 
of the Northwestern Telephone Company for ten years, has been 
appointed general superintendent of the company at Minneapolis. 
He will be succeeded in St. Paul by R. H. Woolfolk, of the Still- 


water exchange. C. P. Donnelan, of St. Paul, will take charge at 
Stillwater. 


MR. A. L. WATERBURY, at one time first vice-president and 
general manager of the Citizens’ Telephone Company, of Houston, 
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Tex., has accepted a position as general manager of the sales depart- 
ment of the American Conduit Company. Mr. Waterbury will have 
his headquarters at the Chicago office of this company, 1005 Man- 


hattan Building. 


MR. THOMAS E. MURRAY, second vice-president and general 
manager of the New York Edison Company, while going to his 
home in Brooklyn last week with Mrs. Murray, was thrown from 
bis automobile and both he and Mrs. Murray were painfully bruised. 
The accident occurred because of the breaking down of one of the 
front wheels while tne machine was under way. 


DR. SCHUYLER SKAATS WHEELER, president of Crocker- 
Wheeler Company, Ampere, N. J., electrical manufacturer, sailed 
last week with Mrs. Wheeler on the White Star liner Baltic. He 
has planned a coaching trip in England. Early this spring Dr. 
Wheeler went on an automobile tour through the south of France 
and returned with the American patent rights of the world-cele- 
brated electrical firm, Brown, Boveri & Cie., of Baden, Switzerland. 


DR. F. A. C. PERRINE has resigned as first vice-president of the 
Stanley Electrical Manufacturing Company, at Pittsfield, Mass., and 
has been succeeded by Mr. C. C. Chesney, formerly chief engineer of 
the game company. It is Dr. Perrine’s intention to continue his 
engineering work in the particular line of power transmission where 
his ability and experience have already won him great distinction. 
Mr. William W. Gamwell, treasurer of the Stanley company, has 


also resigned. 


MR. HARRY R. KING, designing electrical engineer of the 
Western Electric Company, of Chicago, Ill., was married on June 
21, at Leadville, Col., to Miss Irene Baker. Mr. and Mrs. King will re- 
main in Colorado for their honeymoon, spending the next few weeks 
in the mountains near Rifle. Mr. King has been connected with 
the engineering department of the Western Electric Company for 
several years, during which time he has formed a very wide ac- 
quaintance among electrical interests. | 


MR. LOUIS TERVEN, E. E., University of Wisconsin, has re- 
cently been appointed chief electrician of the Nernst Lamp Com- 
pany, Pittsburg, Pa. Mr. Terven was for some time electrician 
of the United States navy yard, Port Royal, S. C., which position 
he resigned to enter the experimental laboratory of the Nernst 
Lamp Company. Later he was given charge of the chemical engi- 
neering department of the company. A second promotion in so 


short a time speaks well for the engineering ability of Mr. Terven. . 


MR. ARTHUR H. REYNOLDS, a well-known British railroad 
engineer, is making a tour of the United States, investigating Ameri- 
can railway construction. While in Los Angeles last week Mr. 
Reynolds is quoted as follows in the San Francisco papers: “Elec- 
tricity is bound to open up fields of competition, and in this era it 
seems to me that the California fruit grower will see the day of 
Prosperity finally dawn. Electricity will pave the way for a thorough 
system of roads from the East to Los Angeles, and with the wonder- 
ful facilities of this section, with millions of gallons of water uncon- 
served as yet, waiting to turn electric generators, I do not think 
that the day is far distant when Los Angeles will be the metropolis 
of the southwest.” 


LEGAL NOTE. 


LITIGATION ON THE PATENTS COVERING THE PROCESS 
OF EXHAUSTING INCANDESCENT ELECTRIC LAMPS—It has 
been announced that suits have been commenced against the Moline 
Incandescent Lamp Company, of Moline, .il., by tne General Elec- 
tric Company, for infringement of United States letters patent No. 
537,693, dated April 16, 1895, and No. 726.293, dated April 28, 
1.03, respectively. These two patents cover tne process of ex- 
hausting incandescent electric lamps, and are known to the trade 
as the “chemical exhaust” patents. It ıs understood that the de- 
fendant, in the manufacture of incandescent lamps, is practising 
the process of exhausting lamps covered by these patents. 
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ELECTRICAL SECURITIES. 

On Thursday of last week there was the first reaction to what 
has been a steadily advancing market. This came about because of 
exaggerated reports of the damage which had been suffered through 
wind and storm by the heretofore much-favored wheat crop. This 
showed, too, how important a factor the crop really is. There is, 
however, a strong undercurrent of bullishness, and the tendency 
still seems upward. A development of the week that has had an 
important influence upon sentiment is the broadening of the stock 
market. Dealings have been active, commission houses have re- 
ported a notable improvement, and the investment demand for high- 
grade securities and bonds has shown no signs of the setback which 
some operators have predicted ever since the turn of the half year. 
The fact that many professional traders have contested the advance 
is by no means a cause for discouragement or bearishness. Expert 
opinion is that the short interest is still large, and this is a guar- 
antee that a further advance will bring these shorts into the market 
as buyers. It is a significant fact that while trading opinion is 
mixed it still is bullish as to the future. Bear operators confine 
their pessimistic predictions almost solely to the immediate future, 
and admit that when crop and political uncertainties are removed— 
especially if harvests are gathered in anything near the volume now 
indicated—a bull market is ahead for the autumn months. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 16. 


New York: Closing. 
Brooklyn Rapid Transit................00. . 503 
Consolidated Ga8........sososssoesssecssses 1944 
General Electric...............6. RE EE RET 164 
Kings County Blectric......a.eesseseeses.. 190 
Manhattan Elevated..............cccescecee 151 
Metropolitan Street Railway............... 116% 
New York & New Jersey Telephone......... 147 
Westinghouse Manufacturing Company...... 164 


It is announced that the Brooklyn Rapid Transit Company has 
effected the sale of $5,000,000 four per cent convertible and refunding 


gold bonds. 


Boston: Closing. 
American Telephone and Telegraph........ 130 
Edison Electric IJluminating............... 245 
Massachusetts Electric..............0cc0eee 74 
New England Telephone................... 122 


Western Telephone and Telegraph preferred. 87% 


The directors of the Edison Electric Illuminating Company have 
declared the regular quarterly dividend of 21⁄4 per cent, payable 


August 1. 


Philadelphia: Closing. 
Electric Company of America.............. 9 
Electric Storage Battery common........... 58 
Electric Storage Battery preferred.......... 58 
Philadelphia Electric.................0c000. 6 
Union Traction.......... 0... ccc wee e ccc eee 54 
United Gas Improvement................... 86 


Electric Company of America directors have declared the semi- 
annual dividend of 3 per cent, payable July 30. 


Chicago: Closing. 
Chicago Telephone.............c...ccccccee 120 
Chicago Edison Light...................... 142 
Metropolitan Elevated preferred............ 55 
National Carbon common.................66. 28 
National Carbon preferred...............06. 102 
Union Traction common.................02. 44 
Union Traction preferred.................. 29 


The Lake Street Elevated’s adjourned annual meeting ratified 
the last contracts of the reorganization plan and adjourned to Sep- 
tember 27. 

The Chicago city council has passed an ordinance for the ex- 
tension of the Northwestern Elevated Railroad to Ravenswood: also 
an ordinance declaring the street car lines of the old Chicago Pas- 
senger Railway, a subsidiary of the Union Traction Company, for. 
feited, and ordering bids from new companies to operate. 
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INDUSTRIAL ITEMS. 


THB INDIANA RUBBER AND INSULATED WIRE COMPANY, 
Jonesboro, Ind., has presented some of its patrons with a handsome 
lithographed wall card bearing its advertisement. 


THB AUTOMATIC VENTILATOR COMPANY, 39 Cortlandt 
street, New York, illustrates and describes in a booklet which it is 
distributing the car ventilators which it manufactures. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Providence, R. I., will be pleased to send its new leaflet, 
No. 131, on request. This leaflet describes and illustrates the ap- 
plication of Northern motors in blowing and ventilating service, 
operating blowers and fans. 


THB AUTOMATIC SWITCH COMPANY announces that the 
office and works have been removed to the old address at 131 Liberty 
street, New York city, where the business will be continued under 
the management of the following officers: David H. Darrin, presi- 
dent; Frederick G. Townsend, secretary-treasurer. 


SHUTTE & KOERTING COMPANY, engineer and machinist, 
Philadelphia, Pa., is sending out a circular letter describing the 
“Schutte” automatic free-exhaust and back-pressure valve, to- 
gether with a circular illustrating the valve. The company is also 
sending a circular illustrating and describing the ‘“Schutte-Koerting” 
eductor condenser. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has recently had published a revised eighth edition of “Graphite as a 
Lubricant.” This publication contains much interesting information 
in connection with graphite and its application. Copy will be sent 
on request. The company has also sent out a large postal card de- 
scribing its axle lubricant. 


THE GARVIN MACHINE COMPANY, Spring and Varick streets, 
New York city, will be pleased to send its complete catalogue, 
descriptive of metal-working machine tools. This catalogue not 
only describes in detail the different apparatus, but also gives 
carefully worked illustrations. A carefully prepared index makes 
it easy to find any particular piece of apparatus. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is calling 
especial attention to its “Continental” lamp. This company is the 
general western agent for Helios-Upton enclosed arc lamp. The 
“Continental” lamp is fitted with a direct-current choke coil fully 
protected by patents, and the company claims that because of this 
coil the lamp will give thirty to forty per cent more candle-power 
than the ordinary direct-current multiple arc lamp. 


THE ELECTRIC GAS LIGHTING COMPANY, Boston, Mass., is 
distributing a number of bulletins and mailing cards describing 
its telephone apparatus. This company is the manufacturer of the 
“Samson” straight-bridge transmitter and auxiliary apparatus for 
both long-distance and intercommunicating telephone systems. The 
company is also the popular manufacturer of a large variety of 
annunciator and plug-boards, hotel call-boards and _  fire-alarm 
systems. 


THE D. & W. FUSE COMPANY, 407-409 Pine street, Provi- 
dence, R. I., has secured a large contract from the Manhattan 
Elevated system of the Interborough Rapid Transit Company, New 
York city, for cutouts and fuses for heavy service. This order has 
been delivered, and the fuses are in operation. There are in use 
four fuse boxes on each car. The order was placed with the D. & W. 
Fuse Company entirely on merit, after submitting its fuses in com- 
petition with those of other manufacturers. The tests given were, 
it is said, of the severest nature. 


G. M. GEST, the expert subway contractor, Cincinnati and New 
York, has been awarded the complete installation of an under- 
ground conduit system, including all the electrical distribution to 
service and house connections, for the South Bend Electric Com- 
pany, South Bend, Ind. ‘This work covers all of the main streets 
of that city, and will be one of the most complete and modern conduit 
systems so far constructed. The work is to be completed at the 
earliest possible moment, and a large force of men will be employed 
at once. The Oliver Chilled Plow Company has a private plant at 
South Bend, and has contracted with Mr. Gest for the construction 
of its underground conduit system. Mr. Gest has also been awarded 
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a contract by the Toronto Railway Company, Toronto, Canada, for 
the construction of its underground subway system, covering all the 
main thoroughfares of the city of Toronto. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis 
tributing a handsome bulletin describing the power of the intra- 
‘mural, the electric generating plant of the intramural railway at 
Machinery Hall, World’s Fair, St. Louis. This bulletin is being 
used to advertise the principal exhibit, seven railway-type gener- 
ators installed by the Crocker-Wheeler Company. ‘The combined 
capacity of these units is 3,500 kilowatts. In addition to the 
illustration of the engines and generators there is a map in color 
of the Louisiana Purchase Exposition. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 382 
Cortlandt street, New York city, has published its revised cata- 
logue No. 18. This illustrated catalogue and price list covers 
every conceivable form of electrical supply. The company handles 
specialties for electric light, household, telephone, telegraph and 
railway engineers. A feature of the catalogue is a list number 
index, which, to any one familiar with the ordering system of the 
company, is very valuable. The general index is carefully arranged 
and very complete. On the whole, the book forms a valuable con“ — 
tribution to the literature of engineering. 


FRANK H. STEWART, trading under the firm name of Frank 
H. Stewart & Company, announces to the trade and customers of 
that firm that he has sold out the business carried on by him to 
“Frank H. Stewart Electric Company,” a Pennsylvania corpora-- 
tion with a capitalization of $50,000 preferred stock, and $50,000 
common stock. The new business will be conducted with Frank 
H. Stewart as president of the company, and associated with him 
will be those who have long been connected with the old firm. All 
bills will be paid and all collections made from this date (July 7) 
by Frank H. Stewart Electric Company. The headquarters of the 
company will be at Philadelphia, Pa. 


THE WEST SHORE RAILROAD is distributing some timely 
literature concerning its service to St. Louis. Among the interest- 
ing views are typical scenes of the region en route to and from the 
World’s Fair. The “Continental Limited” runs over the Niagara 
Falls route, passing over the famous Wabash railroad, known as the 
“Banner Route.” This train will be one of the features of the 
World’s Fair travel. It is composed of vestibule cars throughout, 
with baggage, combination smoking and day coaches, Pullman sleep- 
ing and stateroom cars, and an excellent dining-service car is 
attached. Souvenir menu cards are a feature of this service. At 
this time of the year, when vacations are in order, the company’s 
attractive literature concerning the Catskill Mountains and resorts 
reached by the West Shore Railroad and connections will be of value. 
A recent folder which has been produced gives a very fine map of 
the region on either side of the Hudson river between New York 
and Albany, including the Catskill Mountains. In addition to this 
map there are given complete lists of excursion rates and addresses 
of boarding houses, with terms, etc. Mr. C. E. Lambert, 7 Rast 
Forty-second street, New York city, is the general passenger agent. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed contracts for installations of chloride 
accumulators for the following railways: with Westinghouse, 
Church, Kerr & Company, engineers for the Long Island Railroad 
Company, Hammil, L. I.; Portsmouth, Dover & York Street Rall- 
way, Dover, N. H.; California Gas and Electric Corporation, for 
the Petaluma & Santa Rosa Electric Railway of California; Toledo 
Railways and Light Company, Toledo, Ohio; the City Railway 
Company, Dayton, Ohio. Contracts have also been closed for 
lighting and power service with the Mutual Life Insurance Com- 
pany, New York city; Central Oil and Gas Stove Company, Gardner, 
Mass., and residence plants for Mrs. A. N. Kendle, Lamoille, Ill; 
Mrs. C. E. Bates, Dalton, Mass. Westinghouse, Church, Kerr & 
Company have ordered over 2,000 cells of chloride accumulators for 
use in train lighting on the New York, New Haven & Hartford 
Railroad Company and over 600 cells have been ordered for the 
Atchison, Topeka, Santa Fe Railway Company for signal service. 
Increases have been made in the plants of the Lancaster Trec 
tion Company, Lancaster, Ohio; the Danver, Champaign Rallway 
Company, St. Joseph, Ill.; the Danville Street Railway and Light 


Company, Georgetown, Ill., and Rochester Railway and Light Com- 
pany, Rochester, N. Y. 
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ELECTRICITY AND THE PANAMA CANAL. 

The decision to use electrical machinery, as far as pos- 
sible, in the construction of the Panama canal, assures us 
that the engineers in charge are ready to benefit by the latest 
methods, and that the work of excavation will be carried on 
as expeditiously as possible. The digging of the Panama 
canal seems to offer an’ unsurpassed opportunity for the free 
use of electrical machinery and electrical transmission. The 
work will be scattered over a comparatively long narrow strip 
of land, but, by means of electrical transmission, power-houses 
which will be economical to operate can be erected and power 
distributed efficiently wherever needed. The flexibility of elec- 
trical distribution, and the portability of the motors, seem 
to make this an ideal system for conducting such work. We 
have no doubt that the other advantages of a large available 
supply of electric power will be fully realized. In addition to 
electric lights, the homes, offices and hospitals may be made 


comfortable by electric ventilating fans, and the camps main- 
tained in excellent sanitary condition by any of the well- 
known methods of disinfection. 


PRACTICAL USES OF RADIUM. 

Radium still maintains its position as a scientific curiosity, 
despite the fact that a number of useful applications of its 
properties have been proposed. The most important among 
these is its use in medicine, but such use only adds to the 
romance surrounding the newly discovered substance, tend- 
ing rather to increase our wonder than to detract from ita 
mystery. One scientist, however, whose mind evidently sees 
some practical value in everything, haa made use of radium in 
a rather commonplace way. Botanists have a way of investi- 
gating the structure of things by embedding them in paraf- 
fin and then cutting the material into very thin sections. The 
act of cutting frequently electrifies the section causing them 
to adhere to the knife, to fold up, or to make themselves in 
other ways difficult to handle. This trouble has been over- 
come by this practical scientist by placing a small tube of 
a radium salt near the knife, the effect of which is to dissipate 
the electric charges imparted to the sections as they are cut. 


Radiamized Diamonds. 
Another use of radium, hardly aa vulgar as the one just 


mentioned, .is suggested in a paper read before the Royal So- 
ciety by Sir William Crookes. Sir William was investigating 
the character of the coating which radium salts impart to 
diamonds exposed to their action. The surface of a diamond 
thus exposed for some time becomes more or less smoky. To 
determine the character of this action, two diamonds were 
secured, which, incidentally, had a pale yellow tint, technically 
known as “off color,” an effect which decreases the value of the 
gem and, probably, is the reason they were selected for this 
experiment. One of these diamonds was exposed to a radium 
salt until it acquired a decidedly smoky coating. Upon re- 
moving this, it was found that the original yellow color had 
given way to a bluish tint, showing that radium affects not only 
the surface of a diamond, but in some way acts upon the whole 
mass of the stone. If off-color stones can be lightened in this 
way and the change is permanent, their value will be much 
enhanced, and a new field for the use of radium will have been 
developed. While this use is hardly scientific, it seems entirely 
proper that radium, the moet expensive material known, should 
be employed to increase the value of our most precious gem. 
Possibly the radiumized diamonds may be put in a class by 
themselves. Evidently there is no immediate prospect of a 
decrease in the cost of radium compounds, for new uses are 
being devised for them more rapidly than they can be pro- 
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PHYSICS AND FAITH. 

The rapid progress which is being made in the study of 
the numerous types of invisible radiations and emanations 
which have been described, and the discovery every little while 
of some new type, have put a considerable strain upon the 
faith and imagination of the average man. Reentgen’s dis- 
covery, which was received at first with incredulity, caused 
perhaps the greatest stir in the world, because it was the 
first time evidence of this invisible, penetrating type of radia- 
tion had been secured. Becquerel’s discovery of the radia- 
tion from uranium attracted but little attention except from 
the scientific, but it led to the discovery of radium, which 
caused a sensation almost as great as that created by Roentgen’s 
announcement. Since then it has been shown that these radio- 
active phenomena are quite complicated, and that there are 
many substances which have this property. The novelty, ex- 
cept for the scientific, has worn off, and now little attention 
is paid to new discoveries in this field. 


A New Type of Emanation. 


The scientific, however, have found an entirely new field 
for investigation opened, and have also found opportunity for 
instructive controversies, not only as to the nature and cause 
of these radiations, but even as to the existence of certain 
types. When Blondlot first described that radiation which 
is particularly identified with his name, and which, in honor 
of his university, he called the N-ray, it would seem that 
unwittingly he had selected an exceedingly appropriate desig- 
nation, for in mathematics N is used to signify an indefinite 
number, and M. Blondlot already ciaims to ‘have identified 
three different forms of radiation and more will doubtless 
follow. The first discovery was called the N-rays, but as 
many physicists were unable to repeat eatisfactorily the experi- 
ments which Blondlot described so carefully, the latter in 
repeating certain of his earlier experiments discovered the 
N’-rays, which, while in some way similar to the N-rays, in 
M. Blondlot 
has now discovered a third radiation—or what is more prop- 


other respects have a directly opposite effect. 


erly called emanation, since the term “radiation” is now limited 
to mean either energy waves, such as light and heat, or small 
particles of matter shot off at exceedingly high velocities, and 
the new discovery seems to be either a very heavy gas or mat- 
ter in some ponderable form, as it falls in a vertical direc- 
tion from the body giving them off. According to the dis- 
coverer, this emanation can be deflected either by a magnet or 
by a body charged electrically. Air currents also produce dis- 
turbing effects, showing that resistance is met in the passage 
of this substance through air. 


A Test of Faith. 


From the frequency with which new discoveries in the field 
of radioactivity are made, one is led to the belief either that 
many things—perhaps nearly everything—is a source of 
radioactivity, or that the different phenomena observed are 
due to but a few causes, which may be somewhat removed, 
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but which will be identified upon further investigation. In 
the meantime, one’s imagination is being exercised, and we 
are being prepared for whatever wonderful discoveries may 
be made in the next few years. No doubt all this is excellent 
training for the mind, and if one’s faith is balky occasion- 
ally, some comfort may be drawn from the thought that, at 
the present rate of progress, it will not be long before we 
will know much more than we do at present about these sur- 
prising things, and that a great deal of what is now cloudy 
and indefinite will.then become clear and understandable. 


DOES A TECHNICAL EDUCATION EDUCATE ? 

The educational value of technical school work formed the 
theme for the inaugural address delivered by President Charles 
S. Howe before the Case School of Applied Science. To ex- 
amine the question satisfactorily, President Howe found it 
necessary first to decide upon what is understood by educa- 
He showed that the ideas as to a liberal education dif- 
fered widely with the times; but while our ideas to-day are 
very different from those of one hundred years ago, we still 
feel the influence of the old school. 


tion. 


When knowledge was 60 
limited that one man could acquire the whole, there was no 
doubt as to the meaning of a liberal education, but with the 
rise of science, men found many interesting fields for study, 
and knowledge soon became so diverse and so extensive that no 
Then, too, different tastes lead us in 
To some the study of physics appeals; 


one could grasp it all. 
different directions. 
others take up the science of living organism; others, again, 
incline toward mathematics or languages. 

Each of these branches of knowledge requires for its proper 
study a careful preliminary training and a knowledge of œr- 
tain laws and facts. The more thorough this training, the 
better is the preparation for special life work ; yet the time which 
can be allowed for this preliminary work to-day is so short 
that we are often compelled to omit much that is desirable. 
We have gone one step further back, for the student to-day 
must specialize somewhat before he enters the university and 
takes up the real study of his profession or art. The educa- 
tion of a young man to-day, far from covering all knowledge, 
does not even cover all elementary knowledge. The reason 
is, of course, due to the demands of the student and of the 
The former feels that he should finish his educs- 
tion and start in to work when he is twenty-one, while the 
latter is constantly seeking for more help. This condition has 
brought about the compromise at present existing. The aim 
of the courses as now laid out is to turn out a man well 
equipped for his chosen work. That he is not liberally edu- 
cated is recognized, and whatever time can be spared is given 
to broadening his training as much as possible. The result, 
it must be confessed, is not: always satisfactory, due some 
times to the small amount of time which is given to this 
general work, and at other times to the fact that the selection 
is left to the student and is not always wisely made. That 
the technical school does not give to the man a broad educa- 


country. 
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tion is due to the times, and not to the schools, for nowhere 
else is the deficiency more thoroughly realized. l 

The list of subjects which President Howe thinks should 
be included in a liberal education is somewhat formidable. 
There is, however, not one of them but what ie desirable. Yet 
it would be a difficult task to lay out a course of instruction 
including all of them. He holds that a man should be taught 
to think, to know and to search. Above all, he should be 
trained to speak and write his language, and this study should 
be followed throughout his whole school and college work. He 
should be taught history, particularly that of his own coun- 
try, and political science and economy. He should know 
something about art. Chemistry and physics are both of 
great importance, as, in fact, are most of the sciences. The 
study of mathematics is not as important, although as a train- 
ing for the mind it forms one of the best subjects. Just here 
the technical student is at a little disadvantage, because he 
finds it necessary to give a considerable part of his time of 
preparation to the study of mathematics, in order that he may 
later on take up the subjects of his profession which are largely 
based on this science. 

Having laid down these requirements for a broad educa- 
tion, the question is raised, whether the colleges and univer- 
sities educate, and it is hinted that they have gone too far 
in the direction of allowing too much specialization. Tech- 
nical schools; having a definite object in view—that is, the 
training of a man for a particular profession—are utilitarian, 
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but they give a broad education as far as they go. The first 


two years are given more or less to general subjects, the effort ` 


being made to teach the student to know, to think, and where 
to find the knowledge when he does not know it. The con- 
clusion is thus reached, that the technical course does educate, 
though to a limited extent, but that it would be better if the 
technical graduates should first take a university course. 
This course might precede or follow the technical course. 
While all of this is desirable, there are but few young men 
who can—or who will admit that they can—follow such a 
plan. The great demand for men and the feeling that it is 
time for him to be out for himself both work against such an 
arrangement. Our school system is not perfect by any means, 
and if it were perfect to-day, to-morrow changes would be 
However, it is not the col- 


necessary to meet new conditions. 
In our 


leges and technical schools alone that are at fault. 
primary schools time is wasted on matters which have little 
or no value as a training and which do not impart useful 
knowledge. Again, some things which might be useful if 
properly taught are taken up in a house-that-Jack-built 
method, which is well calculated to waste time and weary 
the young mind. No doubt there is room for improvement 
throughout our whole school system, and in making reforms 
it would be well to begin at the bottom. But conditions as a 
whole are probably no worse here than in other countries 
and barring a few fads, they are the outcome of the public 


demands and needs. 
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Electric Bus Line. 


Mechanically Propelled Vehicles for 
Military Purposes. 

The use of mechanically propelled vehi- 
cles for military purposes has been studied 
by Major C. E. I. McNalty, of the British 
Army Service Corps, who recently de- 
livered a lecture at the Réyal United Serv- 
ie Institution, when the subject was 
taken up for discussion. ‘There are at 
present no mechanically propelled vehicles 
with guns mounted upon them in service, 
although a number of firms in Europe 
and America have constructed such vehi- 
cles. Major MeN alty believes that, at the 
present time, motor wagons would be more 
useful as tractors than with the guns actu- 
ally mounted upon them. Such traction 
engines can be separated from their loads 
when passing over difficult bridges; and 
after having placed the guns in the proper 
position, they can be shifted out of danger. 
Tractors make it possible to operate with 
the engines on top of a hill, in order to 
draw the wagons with guns on to points 
of advantage. The three problems now 
being solved, in order to increase the effi- 
ciency of the mechanical transport of guns 
and stores, are; increasing the radius of 
action ; negotiating soft, greasy, steep and 
broken ground, and silence and absence 


of smoke. The advantages of the motor 
tractors are admitted by practically all 
military authorities. They are: long con- 
tinuous journeys can be performed with- 
out fatigue; they are casier to move by 
rail or sea than horse batteries; the bulk 
and cost of fuel are considerably less; the 
weight and value of the food supply for 
animals, and personnel required for actu- 
al haulage, are less than where horses are 
used. It was pointed out that, in mount- 
ed regiments, twenty per cent of the men 
are usually required to look after the 
horses alone. Again, climatic influence 
has comparatively little effect on the work 
of motors. The length of convoys would 
be reduced, with a corresponding decrease 
in the strength of the escort, and when 
the enemy was likely to capture wagons, 
it becomes a simpler matter to render the 
engine useless. ‘The wastage will be less 
than with animals. During the South 
African campaign 160,000 horses were 
lost. The great disadvantage is that a sin- 
gle shot might disable the engine, leaving 
the whole train out of gear. Major Mc- 
Nalty thought that for some time, at least, 
the chief use of tractors would be in mov- 
ing guns and stores across country; and 
that after reaching the desired position, 
the guns would be taken into action by 
horses, as this can be done more expedi- 
tiously.— Engineering (London), July 8. 


Workmen are now placing poles on 
the Loudonville road for the operation 
of an electric bus line from Latham’s 
Corners to Albany. The poles are now 
in position from Latham’s Corners to 
Canton’s Hotel, and it is confidently pre- 
dicted that the road will be in operation 
hy the first of September. The Schenec- 
lady Railway Company originally intend- 
ed to construct a trolley line through this 
district and the poles, rails and ties have 
lain on the roadside for the past two 
years. They have been recently removed, 
however, 

The buses will be run over the Lou- 
donville road as far as the Shaker road, 
and will then be run over the latter road 
into North Albany, connecting with the 
United Traction Company’s lines at this 
point. The successful operation of this 
line will mean probably that many others 
will be instituted in the vicinity where 
it has been found that it would be un- 
profitable to operate a trolley line. . 

There are thitty-five municipalities in 
Ontario which own their own electric 
lighting plants. 
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The Action of Light Upon the For- 
mation of Accumulators. 


This is a communication from M. D. 
Tommasi, in answer to several criticisms 
of a preceding communication, of which a 
note has been made. One writer claims 
that the phenomenon alluded to had been 
observed by him some years previously. 
His method of experimenting was to ex- 
pose a plate of lead, oxidized by the 
Planté method, to the action of light, and 
to watch the effects. This experiment, 
according to the author, is entirely differ- 
ent from that which he had described, as 
it was limited merely to the action of light 
upon lead oxide. His work was upon the 
effect of light and darkness upon the for- 
mation of positive and negative plates. M. 
Tommasi has also investigated the effect 
of light from different parts of the spec- 
trum, upon the sub-chloride of silver. He 
finds that the red rays deepen the color 
of the sub-chloride. The yellow rays have 
the same effect, but not as pronounced. 
The green rays bleach the sub-chloride 
strongly. The blue rays have a bleaching 
effect as strong as that of ordinary light, 
the violet rays having but a slight bleach- 
ing effect. The same effect would be ob- 
tained if a plate of lead, covered with lead 
peroxide, were exposed to the different 
rays in the solar spectrum.—L’Electricien 
(Paris), July 9. 


The Turbine and the Engine. 


To THE EDITOR OF THB ELSCTRICAL REVINW : 


In a modern power station where everything 
was new, 

The Engine and the Turbine laid their fu- 
tures in review. 

The Engine was not hopeful of events that 
it foresaw— 

Thought the Turbine would outclass him in 
this commercial war; 

But the Turbine was elated, tried to cheer 
the engine up. 

Told how glory, use and power had filled his 
spacious cup, 

And while the future of the Turbine was a 
broad and useful field, 

There were conditions under which the En- 
gine need not yield. 

The turbine said his quick rotation, and the 
power that he commands, 

And his few and simple parts, would place 
him in demand; 

The modesty of space he needs where ere he 
is installed, 

Is a feature that attracts, but the Engine 
feels appalled. 

His smooth and noiseless running gave the 
Engine deep despair, 

To say nothing of improvements that are 
whispered in the air. 

His efficiency, he said, would pass the Engine 
very soon, 

And at his cost of operation, he feels as 
placid as the moon. 

Feed him on superheated steam, with a 
vacuum rather high, 

For that’s his strawberry shortcake and New 
England pumpkin pie. 

F. A. BARRON. 
Schenectady, N. Y., July 18. 
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Test of an Electrical Towing 
Machine. 

On Wednesday morning, July 20, a 
test was made of an electrical towing ap- 
paratus on the Erie canal, at Schenectady, 
N. Y. Thirty-five hundred feet of rail 
had been laid down on the tow-path, op- 
posite the works of the General Electric 
Company, and six loaded canal boats, with 
a total weight of about 2,800 tons, were 
pulled at a speed of over four miles an 
hour. The inventor of the towing ap- 
paratus, Mr. Stephen W. Wood, regarded 
the experiment as extremely satisfactory. 
The patents on the system are owned by 
the International Towing and Power Com- 
pany, Schenectady, N. Y. The test was 
watched by a number of prominent engi- 
neers, and among these were several rep- 
resentatives of the General Electric Com- 


pany. 
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The Armour Institute of Tech- 

nology. 

The year book for 1904-1905 of the 
Armour Institute of Technology, Chicago, 
Ill., has been received. This contains 
descriptions of the various courses offered 


at that institution, and of the equipment. 


available for this work. Courses are now 
offered in mechanical, electrical, civil, 
chemical, fire-protection engineering, and 
in agriculture. Courses are also offered 
in general science. The institution has 
made arrangements to undertake commer- 
cial tests for the public, its equipment 
being available for this purpose. 

The book contains a list of the faculty 
and a diagram of the mechanical engi- 
neering laboratories. The secretary of 
Armour Institute of Technology is Mr. 
Frederick U. Smith. 
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The Society for the Promotion of 
Engineering Education. 

The next meeting of the Society for 
the Promotion of Engineering Education 
will be held at St. Louis, Mo., September 
1, 2 and 3. The sessions will be held 
in the Education Building at the St. 
Louis Exposition. In addition to the ad- 
dress of the president, papers are promised 
from John Findlay Wallace, chief engi- 
neer of the Panama Canal Commission; 
Alfred E. Burton, Ira N. Hollis, Henry 
S. Monroe, Edward E. Maurer, Leander 
M. Hoskins, Anson Marston, Alfred Ken- 
yon, Benjamin F. Groat, Emery H. Pow- 
ell, John G. Mack and Alexander C. 
Humphreys. Reports will be submitted 
by the five standing committees, and 
from a special committee. 
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Comparative Tests of Illuminants. 

The Schuckert Electric Company, of 
Nuremberg, made some time ago com- 
parative tests of incandescent gas and 
electric are lights, the results of which, 
says the Scientific American, have just 
come to hand. These experiments, car- 
ried out by Dr. Lehmann Richter, gave 
the following results: The surface 
luminous intensity at the level of the eye 
proved fully satisfactory for both light 
sources, the arc light affording also a 
uniform distribution of light. In the case 
of the electric are light, no noxious alter- 
ation of the air was noted, the tempera- 
ture would not rise to any appreciable 
extent, nor would the percentage of car- 
bonic acid be augmented, With incan- 
descent gas light, on the other hand, the 
temperature at the level of the eye was 
found to rise by about six degrees centi- 
grade in the course of three hours, while 
the percentage of carbonic acid was found 
to increase to more than five times the 
initial figure. As regards the cost of 
operation of both classes of light, this 
proved somewhat smaller in the begin- 
ning with the Auer light, whereas, after 
a short time, the figure corresponding to 
the cost of operation of the arc light was 
reached, even without taking the lighting 
flame into account. When accounting for 
the lighting flame, on the other hand, the 
cost of the Auer light would be much 
higher than that of the electric are light. 
< 
The Ohio Electric Light Association. 

The annual meeting of the Ohio Elec- 
tric Light Association will be held at 
Sandusky, Ohio, August 16, 17 and 18. 
It is expected that a complete programme 
will be ready for announcement at an 
early date, and the great success which 
has attended all the previous meetings 
of this association bids fair at the pres- 
ent time to be at least equaled. 
Washington, D. C., Electrical Con- 

tractors Meet. 

The Electrical Contractors’ Associa- 
tion, of Washington, D. C., on July 20 
elected the following officers: D. M. An- 
derson, president; Cyrus Mantz, vice- 
president; H. R. Carroll, secretary; R. F. 
Metzel, treasurer. 

SE E 
Electricity in Grand Trunk Tunnel. 

It has been announced that the St. 
Clair Tunnel Company had decided to 
abolish steam power and adapt electricity 
for moving trains through the Grand 
Trunk tunnel under the St. Clair river. 
A third-rail system will be installed at 
a cost of $400,000. 
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TELEPHONE ENGINEERING—VIII. 


BY J. C. KELSEY. 


THE TWO-STRAND DOUBLE-BATTERY RE- 
PEATING-COIL SYSTEM. 


The common battery systems discussed 
in preceding chapters are used exclusive- 
ly by the licensee companies of the 
American Telephone and Telegraph 
Company. Their individuality, for one 
part, is characterized by the general 
usage of three conductors or strands in 
the cord, jack and plug, and are termed 
tip, ring and sleeve. Associated with the 
sleeve are many of the necessary func- 
tions of a multiple system. It serves as 
a buay test terminal, as a means for 
lighting the supervisory lamps and as 
a means for operating the cut-off relay. 
Common battery systems necessarily have 
supervisory Jamps, to be lighted when 
the plug is inserted, and to be extinguish- 
ed when the plug is withdrawn. If the 
lamps were lighted permanently, a great 


ELECTRICAL REVIEW 


companies, including trunk sections, 
there are approximately 110,000 jacks, 
60,000 feet of sixty-three wire cable and 
1,800 cords and plugs. Rating jacks at 
twenty-five cents and cable at twelve cents 
a foot, the cost of the three-strand multi- 
ple would be about $35,000, or nearly 
one-third of the entire cost, which is 
$100,000. If a two-strand system is used, 
the jacks could be rated at eighteen cents 
and the cable at seven centa a foot, or the 
cost of the multiple to be $24,000. A 
saving of $11,000 in the multiple, besides 
the cords, plugs and other auxiliaries, 
which goes to place the 5,000-line board 
in the hands of the independent operator 
for $80,000. While this is a digression 
and subject to criticism, it will serve to 
illustrate the point that the state of com- 
vetition is at all times a factor in design. 

The sleeve strand serves as a test ter- 
minal, as a circuit for the supervisory 
lamps asd corresponding cut-off relays. 
Around this sleeve, or third strand, hinges 
the successful operation of a multiple sys- 


Fia. 14.—Tur Two-STRAND, DOUBLE BATTERY, REPEATING-Com SYSTEM. 


waste of current would result. For this 
purpose the inventors used the third, or 
sleeve strand, so that when the sleeve of 
the plug came into contact with the jack 
sleeve, the supervisory lamp was ren- 
dered operative. The plug switch realizes 
the same purpose, though much inferior 
in operation. Therefore, when the com- 
peting telephone manufacturer came into 
the field, he was confronted with the pos- 
sibility of infringement suits if he at- 
tempted to use the sleeve or third strand 
for lighting the supervisory lamps, or 
using the jack sleeve as a test terminal. 

This two-strand system using two bat- 
teries of equal pressure, each twenty volts, 
is distinctly original, as applied to com- 
mon battery, and’ may be said to charac- 
lerize the independent practice, at least 
the two-strand feature is. While this sys- 
tem was developed, with possibly a view 
of avoiding infringement, a greater pur- 
pose was in the mind of the inventor. 
That purpose was to reduce the cost, 
as well as to effect a saving of space. The 


average 5,000-line board of the licensee- 


tem. The two-strand system finds all these 
points necessary. It has to have a test 
terminal. It has to operate its cut-off 
relays upon the entrance of the plug. It 
has to cause the supervisory lamps to light 
upon the entrance of the plug into a jack. 
The talking circuit requires two strands, 
for metallic service is absolutely necessary. 
Therefore, all these functions are con- 
cerned with the talking circuit. One side 
of the talking circuit must necessarily 
serve as a test terminal. The talking cir- 
cuit will be involved when the operator 
plugs in, thereby lighting the supervisory 
lamps and operating the cut-off relay. A 
talking circuit necessitates a freedom from 
grounds, impedances and the like. The 
talking circuit must be balanced and 
quietly connect two talking subscribers. 
The accomplishment of this purpose 
was happily solved by Mr. Dunbar, of the 
Kellogg Switchboard and Supply Com- 
pany. 
In Fig. 14, the subscriber’s instruments 
are shown, in which T is the transmitter, 
P the primary, S the secondary, R the 
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receiver and B the low-resistance ringer. 
The connection of this ringer resembles 
the connection of the series grounded in- 
strument as the ringer is cut out of the 
circuit during conversation. But this 
grounded ringer serves a greater purpose 
than simply calling the subscriber, and 
then being cut out of the circuit. This 
point governs the action of the super- 
visory relays. When the receiver is re- 
moved from the hook, the line is made 
fully metallic, and thereby made quiet 
for talking purposes. The ringer B ia 
connected to ground from the lower con- 
tact of the receiver hook, from the sleeve, 
or second talking strand of the circuit. 
The tip side of the line is open at the 
instrument, and closed at office through 
the contact a of the cut-off relay COR, 
the line relay LR and the battery A. 

Calling central is accomplished by the 
removal of the receiver from the hook. 
It closes the battery through a metallic 
circuit, composed of line relay LR, con- 
tact a on the cut-out relay, the trans 
mitter T, the primary P, over the eleeve 
side of the line to battery ground G. 
This causes the relay LR to be energized, 
to pull up its contacts and cause the line 
lamp LL to light. As all the current 
for the panel of line lamps has to pase 
through the winding of a pilot relay, the 
relay PR will also be energized and 
cause the pilot lamp PL to light. If 
the night bell switch is open, the cur- 
rent through the pilot lamp will ener- 
gize the night bell relay and cause the 
night bell to ring. 

The act of plugging into the jack 
corresponding to the lighted Jamp causes 
the line lamp to be extinguished, because 
the relay COR is actuated by the entrance 
of the plug, which disasaociates relay LR 
from the circuit. This is accomplished 
by battery flowing from the battery over 
both sides of the talking circuit of the 
answering cord, through points c and d 
into the winding of COR, energizing it, 
opening line at points a and b. 

The same process that opens the line 
relay circuit has another very important 
function. It brings the multiple and 
answering jack terminals into use. 
Normally, thev are disassociated from 
the circuit. The energization of COR 
brings line terminals e and f into con- 
tact with the jack terminals at c and d, 
so that the talking circuit will be closed 
through the answering cord. 

The darkening of the supervisory lamp 
occurs upon plugging in, because the sub- 
scriber’s receiver is off the hook. How- 
ever, the entrance of the plug has caused 
the supervisory lamp to be in a position 
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to light up when the receiver is replaced 
on the hook. 

This is accomplished by means of a 
cord relay AR. This relay, being in the 
talking circuit, is necessarily non-induc- 
tive. This is done by two windings, 
differential, in operation, of equal nuin- 
ber of turns and resistance and equally 
disposed on the core. If the windings 
were placed on each end of the core, the 
differential effect would not be entirely 
non-inductive, for the reason that eaci 
winding would set up lines of force in 
its respective end of the core. These lines 
of force will neutralize each other, but 
on account of inevitable leakage, some of 
the magnetic energy would bę lost. 
Hence, the coil is not non-inductive, and 
will be detrimental to voice currents. If 
the windings were concentric in nature, 
each coil wound over the whole length 
of the core, or each wire wound side by 
side, there would be no lines of force set 
up in the core, because the neutralization 
takes place between the wires themselves 
and preventing magnetic energy alto- 
gether. 

When the operator plugged in to 
answer the call, the battery current flows 
through the winding A, of AR, through 
contact d, relay COR, contact c, winding 
B, of AR, back to the battery. The current 
also divided at points c and d and passed 
through the instrument transmitter and 
primary. But the same amount of cur- 
rent that passed through winding A 
passed through winding B, on its way 
back, so to speak, thereby neutralizing 
the relay. As the relay is of the make 
type, the neutralization of the relay pre- 
vents any current from passing through 
the lamp Al. 

Should the subscriber become im- 
patient and raise and lower his receiver 
hook, he changes the conditions in wind- 
ings A and B. Hanging up the receiver 
or pulling the hook down with the finger, 
puts a ground on the sleeve side of the 
line at the instrument. Then the cur- 
rent flows from battery through winding 
A, contact d, relay COR, contact c, wind- 
ing B to battery, but not in equal 
amounts, for some of the current passes 
out on the line through contact d to 
ground and back to the battery without 
passing through winding B. Winding A 
is stronger than winding B, therefore the 
armature is attracted and lamp AL is 
lighted. 

As relay AR is non-inductive, it will 
not serve to individualize the circuit, 
that is, cause it to be free from cross-talk, 
hence the necessity of a device which will. 
A repeating coil is necessary to repeat the 
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fluctuations of the voice currents from 
one subscriber to the other, because two 
distinct batteries are used. The calling 
party gets his energy from the A battery 
and the answering party uses the B 
battery. The repeating coil windings will 
individualize the circuits, hence the 
winding R,P, is placed on the tip side, 
and the winding RP, on the sleeve 
side, with battery A between. 

The operator answers the call by 
throwing the key LK. This places her 
telephone across the line. The customary 
condenser is placed in the secondary cir- 
cuit to prevent the battery click, and con- 
fusion of signals. She is only in indue- 
tive relation with the calling subscriber, 
as the windings of the repeating coil 
separate them, R,P, and R,P, being 
connected to the calling cord, with tip 
and sleeve respectively. 

Finding the number desired, she makes 
a test in the usual manner by- touching 
the tip of the calling plug to the test 
terminal of the desired number. Touch- 
ing the tip to a busy jack causes the 
battery, which exists on the sleeve, to 
flow back to the ground through the 
winding B, of CR, and the repeating coil 
winding R,P}. This stores up energy 
in the core of the repeating coil, which, 
when the plug is removed from contact 
with the sleeve, shows itself in the form 
of a click in the bridged receiver and in 
the bridged subscriber’s instrument. So 
far this is well enough for the testing 
operator. The test is a natural one, not 
too loud nor disagreeable. But the sub- 
scribers talking, upon whom the busy 
test is made, get a forcible reminder of 
the test. Being a two-strand system, one 
side of the talking circuit is a test 
terminal. Touching the tip of the call- 
ing plug to the sleeve of the busy jack, 
simply robs the subscriber of the proper 
amount of current. The reduction of the 
current in the subscriber circuit is ac- 
companied by a severe receiver click. 
After being subjected to several test 
clicks, the subscriber would be seriously 
annoyed. In the three-strand system, the 
touching of the tip to the sleeve only 
reduces the current flow through the cut- 
off relay, but the talking circuit is not 
affected. Therefore, if this system is to 
have a busy test, some alteration will 
have to be made. This alteration con- 
sisted of the use of a 700-ohm coil, con- 
nected at the points z and y in such a 
manner that when the operator threw 
open the key LK to make a test, the 
current from the talking circuit was but 
slightly weakened by the ground through 
TOO ohms, the winding B, of about thirty- 
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five ohms, and winding of the repeating 
coil R,P;. With this method, the talking 
subscribers were but fairly aware of a 
test being made. 

One objection can be made to this 
method of inserting the 700-ohm resist- 
ance, That is, should the operator listen 
in On a conversation she would throw 
the 700 ohms in series with the talking 
circuit and separate the talkers. But 
With supervisory signals, the operator has 
no business listening on connections. 
Hence, no objection can be reasonably 
taken. When the operator finds the line 
desired in disuse, she inserts the plug, 
which causes the current to flow from 
battery B through R,P, winding A’, 
sleeve of plug and jack, through relay 
COR, through tip of plug and jack back 
through B’ and R,P;. This actuates 
cut-off `relav COR and also relay CR, 
because the ground at the called sub- 
scriber’s instrument causes more current 
to flow through winding A’ than winding 
B’, causing it to attract its armature, 
and close battery circuit through the 
lamp Ch. 

The ringing of the called party in the 
three-strand system caused no. compli- 
cations, as the third strand was not in 
any way concerned with the generator 
current. But with the two-strand system, 
the jack terminals are normally discon- 
nected, and are only in connection with 
the line, when the plug is inserted, which 
allows battery to flow through the cut- 
off relay. But the ringing key is con- 
nected with the cord circuit, and it is 
necessary to open the circuit during the 
ringing to prevent the short-circuiting 
action of the battery, besides ringing back 
in the subscriber’s receiver. ‘The act of 
ringing then will open the battery sup- 
ply to the cut-off relay, which would be 
decnergized and open up the jack ter- 
minals, so that the ringing current could 
not be conveyed to the subscriber s 
ringers. Some means for temporarily 
holding this cut-off relay in operative 
position must be provided during the act 
of ringing. This is done by means of two 
generators, one delivering alternating 
current and the other direct or pul- 
sating current. The direct-current gen- 
erator has an impedance in series with it, 
so as to prevent the short-circuiting of the 
alternating generator. The operation of 
the key RK puts two kinds of current 
on the circuit. The alternating current 
rings the subscriber's bell, while the 
direct current holds the cut-off relay. 
The release of the ringing key restores 
battery to the cut-off relay. 

The extra direct-current generator was 
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dispensed with, and the contact r at the 
tip ringing spring was connected to the 
hattery through an impedance. The alter- 
nating generator was connected directly 
to the opposite spring. The act of ringing 
caused the main battery to pass through 
the impedance, through the cut-off relay, 
and to ground through the armature of 
the alternating generator. The alternat- 
ing current was prevented from flowing 
through the cut-off relay back to battery 
by the impedance placed in the circuit. 
When the subscriber removes his re- 
ceiver the relay CR releases its armature 
and extinguishes Cl, because the re- 
moval of the ground at the subscriber’s 
instrument has caused equal amounts of 
current to pass through the differential 


relav CR. l 
Both parties are talking and both 


lamps are darkened. When the calling 
party hangs up AL lights. When the 
called party hangs up lamn CL lights. 
Wherenpon the operator pulls down the 


connection. 


The Use of Briquettes by French 
Railroads. 

United States Consul John C. Covert 
writes from Lyons, France, under date 
of June 8, that the inspector-general of 
the Paris, Lyons & Mediterranean Rai'- 
road Company has announced that his 
road uses large quantities of coal bri- 
quettes, about ten per cent of its fuel 
consisting of this material. In this man- 
ner the road is enabled to use all the 
slack and coal dust from the mines. The 
engineers can get up steam more quickly 
with briquettes than with any kind of 
coal without them. They form no slag 
or clinkers, and tend to prevent the for- 
mation of clinkers when used with other 
coal. The company manufactures its own 
briquettes. About sixty-five per cent of its 
fuel consists of fine coal or slack. 

The American consul announces that a 
fine specimen of “coaleo,” a form of 
briquette manufactured in St. Louis, Mo., 
has been received at Lyons and is at- 
tracting a good deal of attention. Coal 
briquettes are in very general use in 
France, hardly a house being without 
them during cold weather. They are more 
easily handled and more readily ignited, 
and also throw out more heat than coal, 
and make no dust. 
-q> 

Proposed Memorial to Gramme. 

Efforts are being made in Europe to 
mise a fund by means of subscriptions, 
which will be used in erecting a memorial 
to the late Zenobe Gramme, the inventor 
of the Gramme dynamo. M. Ernest Ger- 
ard, 25 Avenue des Arts, Brussels, will 
accept all donations. 
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Electricity in Plant Life. 

A most interesting project is being con- 
sidered by the scientifie section of the 
British Royal Horticultural Socicty. As 
soon as the necessary funds can be raised 
it is proposed to establish at the new gar- 
dens at Wisely, near Weybridge, a scien- 
tific station or botanical laboratory, and 
one of the special studies to be under- 
taken will be the growth of plants bv elec- 
tric light as a substitute for sunshine. 
To be independent of the gloomy English 
climate, and to produce the most beauti- 
ful flowers, and even ripen strawberries 
and other delicious fruits in winter, is 
one of the gardeners most cherished 
dreams. The fact that artificial light 
will enable plants to grow and fruits to 
ripen has long been known to scientists. 
More than forty years ago M. Hervé 
Mangon found that the electric rays 
would enable plants to form the green 
chlorophy! or coloring matter of their 
leaves, and that flowers turned toward 
the electric lamp just as they turn toward 
the sun. 

In 1879 and 1880 the late Sir William 
Siemens made some remarkable experi- 
ments at Tunbridge Wells, the results of 
which he showed to the Royal Society. By 
supplementing the sunlight of day with 
electric lamps at night, both in the open 
air and in greenhouses, he caused roses 
and arums to bloom long before their 
usual time, melons and cucumbers, vines 
and strawberries also responding most 
gratefully to the stimulus of the added 
light. The sunlight of millions of years 
ago, stored up in plants which afterward 
became coal, was thus disinterred and 
made to do its work over again in ripen- 
ing fruits and causing flowers to bloom. 
Although electricity then cost three times 
as much as now, Dr. Siemens, as he then 
was, was enthusiastically convinced of the 
value of the electric light for the garden. 

As usual, there were many objectors to 
the new proposal. A sort of humanitarian 
outcry was started on behalf of the poor 
plants themselves. ‘To make them grow 
night and day would give them no rest. 
They would be old and exhausted before 
their time, and would perish miserably as 
the result of their artificial mode of life. 
Experience since then has shown, how- 
ever, that the plant does not need rest, 
like an animal. In Norway, Sweden and 
Finland, during the short two months of 
summer, while the sun never goes down, 
with astounding 

Flowers take on 


vegetation flourishes 

luxuriance and rapidity. 
the most gorgeous colors and have ex- 
quisite perfumes, vegetables grow lke 


magic, and then comes the long winter, 
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and they have a correspondingly long 
rest. 

An even stronger illustration of the 
power of plants to do without a nightly 
rest is the great natural gas fire, a steeple 
of flame, which has burned for generations 
in the Pittsburg district in this country. 
All round and just outside the circle of 
its scorching heat is a ring of tropical 
vegetation, which the warmth and light 
have produced, the plants seeming all 
the richer and more luxuriant for living 
in a blaze of light night and day alike. 
Even if plants were really exhausted by 
artificial light, we grow them not for their 
own sakes, but for our use. When a 
greenhouse plant dies there are plenty of 
recruits to fill its place. 

Dr. Siemens found that all plants could 
not be treated alike. Particularly they 
varied in the amount of stimulation they 
could undergo. The delicate lily of the 
valley, grown by the aid of heat alone, 
and with a deficienev of sunlight, was 
sickly and anæmic, flimsy in texture, and 
with its petals thin and colorless. The 
electric light gave the flowers their natu- 
ral rich, white, creamy color, and made 
the leaves strong, firm and green. Gen- 
erally the natural colors of flowers were 
enriched by the light, and plants which 
would wither in a high temperature with- 
out the light, with its aid flourished ex- 
ceedingly. The electrice light, Dr. Sie- 
mens pointed out, would almost save its 
cost in stove fuel by the heat it supplied 
and the quicker maturing of plants, and 
it might be used in the orchard to counter- 
act the effects of night frost. But banana 
leaves too near the lamp were scorched by 
its rays. Melons, cucumbers, strawberries, 
mustard, carrots, beans, tulips, pelargoni- 
ums, al] matured under the electric lamp 
long before the same plants under day- 
light alone. Subsequent investigations have 
shown that a great deal of caution must 
be used in the application of artificial 
light. Every plant has its own way of 
responding to the stimulus. 

For instance, Professor Bailey, at Cor- 
nell University, and the authorities of 
the West Virginia Agricultural Station, 
have found that cauliflowers will grow 
very tall, but have smaller heads, and 
radishes develop extraordinary profusion 
on “top” under the influence of the lamp. 
But as we do not prize the cauliflower for 
its stature, or the radish as a foliage plant, 
these advantages were not worth the cost 
of producing them. Nearly all flowers 
are found to bloom sooner, and sometimes 
with brighter colors. Lettuce becomes 
marketable four to ten davs earlier, thriv- 
ing best when the artificial light is only 
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used half the night, but some other plants 
Tun to seed under its influence instead 
of developing weight and succulence, and 
still others mature very quickly, but do 
not grow big, ending as tough and ancient 
little dwarfs of no use for the table. 
Spinach is particularly grateful for the 
electric beam, but as society does not 
clamor for spinach out of season the game 
is not worth the candle. Peas grow more 
quickly and are larger in the pod. En- 
dive does better without the electric light. 

Many points remain for investigation 
at the proposed experimental station of 
the Royal Horticultural Society. We want 
to know just what kind of light and how 
much of it is needed by each plant. It 
should be remembered that a plant five 
feet from the lamp gets ten times as much 
light as one sixteen feet away. Then the 
“ultra-violet” rays of the arc lamp, of 
such immense value to the scientist, are 
not good for most plants. Dr. Siemens 
thought if the bare light were used the 
benefit to the plant would increase. But 
the opposite has proved to be the case, 
and lamps with glass coverings or jackets 
of liquid to shut off the invisible rays 
have been found better. The incandescent 
or glow lamp and incandescent gas have 
also been tried at West Virginia with 
success. M. Deherain, at Paris, found 
that the invisible rays were most injuri- 
ous from a 2,000-candle-power are lamp 
unless shut off by glass. His conclusion 
was that the electric light will maintain 
a fully grown plant for two and a half 
months, but is too feeble to support a 
plant from infancy upward. At the Win- 
ter Palace, at St. Petersburg, some orna- 
mental plants placed under the electric 
light turned yellow and died in a single 
night. 

Professor Bailey considers that it is 
well established that maturity and ripen- 
ing can be greatly hastened by artificial 
light, and that plants are not injured by 
“want of rest,” but considers that there 
are many problems to be settled as to the 
protection of plants from too much light, 
and the prevention of too rapid seeding 
and early maturity. In short, it remains 
for the scientific investigator to observe 
the exact effect at each stage of growth 
of the artificial illuminant on the forma- 
tion of chlorophyl, of starch, sugar, gluten, 
alkaloids and the plant’s own essential 
oils, and to determine when and how long 
the imitation sun should be made to shine. 
Boston Transcript, July 16. 
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The cascades at the Colonnade of States, 
World’s Fair, St. Louis, involve the lift- 
ing of 90,000 gallons of water, ninety-five 
feet every minute. The centrifugal pumps 
are driven by induction motors. 


‘ment to appeal to engineers. 
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ELECTRICAL MACHINERY FOR PANAMA. 


BY GEORGE E. WALSH. 


—_—— 


Some $20,000,000 were spent by the 
early French engineering companies in 
purchasing machinery and supplying 
equipments for excavating the Panama 
canal, and a good part of this was finally 
left to rot and decay in the tropical climate 
of the isthmus; but there was scarcely 
any money spent for electrical machinery 
or implements of any kind. This was be- 
cause electricity, as a practical power pro- 
ducer, had not reached a stage of develop- 
Even elec- 
tric lighting along the route of the canal 
was not resorted to, and the shops and re- 
pair plants were constructed without 
thought of any electrical equipment. 

The work of finishing the Panama canal 
by Americans is a stupendous enterprise, 
and the latest machinery and methods 
will be employed. It has been variously 
estimated that it will require from six to 
ten years to complete the canal even under 
modern engineering conditions, and from 
one to two years of preparation will be 
required. The preliminary work of se- 
lecting and designing the machinery and 
excavating implements for cutting the 
hemisphere apart is now in progress. The 
selection of the electrical equipment for 
this enterprise is likely to be of consider- 
able importance to the manufacturing 
world. Electricity will perform a part in 
the excavation and equipment of the 
canal that will save thousands of dollars 
to the engineers. There will hardly be 
a machine, repair shop or operating plant 
that will not have electric power in some 
portion of it. In this respect the new 
machinery for the Panama canal will 
differ radically from that shipped to the 
isthmus by De Lesseps and his engineers. 

The effect of this has already made it- 
self apparent in the electrical world, and 
with engineers and manufacturers figuring 
on the different electrical equipments re- 
quired there is an undercurrent in the 
trade that promises unusual activity in the 
near future. Within six months the de- 
signs and specifications of some of this 
machinery will be finished, and the first 
shipments will probably be made within 
the current year, or the early part of the 
new. 

“The machinery used by the De Lesseps 
company and its successor,” explained 
one of the engineers connected with the 
isthinan waterway to the writer, “was 
good of its tine and day, but most of 
it was antiquated by the time it was de- 
livered. Some of the Belgian locomotives 
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used for carting the excavations away 
from the canal route were too small to do 
the work assigned to them, and they were 
abandoned shortly after they reached the 
isthmus. The dredges and steam shovels 
were mostly half the size of those which 
will be emploved by the American com- 
pany, and they were not provided with 
the little devices and equipments that 
so greatly save time and labor. The cable- 
ways that will probably be used in Panama 
in the next few years will practically be 
steel cable suspension bridges stretching 
from steel towers. On the platform of 
these towers motors will be placed for 
operating the hoist. The man operating 
the dump will sometimes be a quarter 
of a mile away from the excavating place, 
but electric signals will keep him in 
close touch with the work. When the 
‘skip’ is full the foreman in the trench 
touches a bell, and the man on the tower 
starts the machinery going. The electric 
hoist is so nicely balanced that the oper- 
ator can do almost anything with it. He 
raises it to any height he wishes, and runs 
it along to any part of the line to dump 
it. Remarkable speed and accuracy are 
obtained by means of these electric cable- 
ways and hoists. Probably, three times 
as much work can be done by them than 
could ever be accomplished by the old 
clumsy steam hoists. Moreover, every one 
of these electric cableways will be con- 
nected together by telephone. The engi- 
necr in charge can thus keep in intimate 
touch with every part of the route. 

“Very likely scores of these cableways 
will be shipped south, for work will 
spring up all along the route s0 that 
the excavation can progress rapidly. The 
average ‘skip’ or stecl box that will prob- 
ably be used will hold ninety cubic feet 
or more of material, and will travel at 
the rate of one thousand feet a minute. 
Cableways will be constructed for handling 
rock and soil so that practically every part 
of the canal can be worked without 4 
hitch. 

“Steam dredges and steam shovels will 
be employed by the dozens, but there will 
be auxiliary electric power on most of 
these. Both steam and electric derricks 
and cranes will be necded, and they will 
represent some of the best work of modern 
inventors. Compressed air and electric 
drills and ‘channeling’ machines will be 
employed to cut through the solid rock. 
When the drilling is completed the rocks 
will be exploded by dynamite cartridges 
by means of the electric battery. 

“The numerous repair and manufactur- 
ing shops will dot the landscape on all 
sides. Before a foot of soil is excavated, 
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the whole outfit will be figured out in this. 


country, and every part of the immense 
equipment purchased and shipped south. 
The engincering corps must have their 
plants complete before they begin opera- 
tions. They must be able to forge their 
own materials and repair any ‘broken ma- 
chinery right on the scene. The isthmus 
is too far away to permit of any delay 
through breakdowns, and there are no 
machine or repair shops on the route of 
the canal to help the engineers out. 

“Consequently one of the great features 
of this great enterprise will be the ship- 
ment to the isthmus of complete repair 
and manufacturine plants. These will all 
be worked out in advance, even down to 
the minutest detail, and then sent down to 
the isthmus in such shape that the engi- 
neers can work for years independent of 
the rest of the world. There will be ma- 
chinery for forging and manufacturing 
many parts of the implements, or else 
duplicates will be carried along to be used 
in the place of those that wear out or 
break. That is the kind of work that is 
in preparation now, and which may take 
a year or two to complete. When finished, 
the engineers and contractors can sail 
down to the isthmus and begin operations 
without a moment’s delay, and everything 
should proceed smoothly and rapidly until 
the canal is finished.” 

During the early efforts of the French 
to cut the isthmus in two comparatively 
little American machinery was used. Most 
of it was bought in France, Belgium, Eng- 
land and Germany. Some of the smaller 
supplies were purchased in this country, 
but probably not a million dollars’ worth 
altogether. In the new enterprise nearly 
all the machinery and supplies will be 
purchased in this country, and all of the 
electrical apparatus. 

Owing to the climate of the tropics the 
F rench constructed scores of hospital 
buildings, some of which are in fair state 
of repair to-day. These will be occupied 
by the American contractors, and every 
one will be lighted by electricity. The 
repair shops and plants will have tools 
and machinery operated entirely by elec- 
me power, and the drills, hammers and 
similar small tools will be run by small 
and large motors. Several hundred mo- 
tors will be required for this department 
of the contract, while the lighting part of 
the enterprise will be enormous. It is 
proposed by the engineers and contractors 
to light up the route of the canal by elec- 
tricity, so that work can be carried on in 
shifts night and day. By expediting the 
work in this way it is hoped to complete 
the canal in from five to six years, al- 
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though the full limit is placed at a much 
longer period. 

The question of motive power on the 
isthmus is partly dependent upon the fuel 
problem. Coal is scarce and high priced 
in Panama; wood is not to be depended 
upon as an exclusive fuel for power pro- 
duction, and the question of harnessing 
the tides and currents of the mountain 
streams and Chagres river is rather difti- 
cult and puzzling. While some attempt 
may be made to utilize the power of the 
river's flow for generating electricity, and 
coal and wood will be used for fuel pur- 
poses, it is possible that liquid fuel will 
be the chief article employed. Texas oil 
may be used for building the Panama 
canal more than anything else. The cost 
of shipping this to the isthmus is less 
than that of transporting coal or wood 
to the scene. Figuring on running a line 
of oil-tank steamers to the isthmus, some 
of the engineers have estimated that the 
cust would be considerably under a dollar 
a barrel. At this cost oil would be the 
cheapest fuel that could be used for op- 
erating the numerous plants and ma- 
chinery. 

The fuel problem is the first that must 
be settled, for with liquid fuel as the 
chief dependence the types of furnaces and 
grates would have to be modified before 
the orders for the machinery were placed. 
There is good reason to believe that many 
of the portable electric power and light- 
ing plants will burn liquid fuel entirely, 
while many of the steam shovels and 
dredges will use both oil and coal. The 
modern convertible type of grate, which 
enables the engineer to utilize either coal 
or oil, appeals with the greatest force to 
those interested in work in the tropics 
where the fuel must be carried long dis- 
tances. A good many American-made oil- 
burning electric plauts are in operation 
in South America to-day, and wherever 
they have been used they have given satis- 
faction. 

„One feature of the new enterprise in 
Panama is the advertisement it will give 
to American-made machinery, and espe- 
cially to electric light and power plants. 
All the South American nations are in- 
terested in the construction of the Pana- 
ma canal, and the operations will be 
watched closely and continuously. The 
machinery that will do the work success- 
fully must receive a good deal of atten- 
tion, and our machines and electrical 
goods will have a better opportunity for 
practical demonstration than ever before. 
The difficulty of introducing American 
electrical goods in South and Central 
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America, m competition with the German, 
French and English goods, has been large- 
ly a question of lack of demonstration. 
The German goods in particular are well 
known, and the South American mines 
are equipped with more German machines 
than any other. These have been so long 
in use that it requires practical demon- 
stration of American goods to displace 
them. They have the further advantage 
of being sold by well-trained and disci- 
plined German agents and representatives, 
who have a system of placing their goods 
on the market that is hard to beat. 

In the words of a prominent manufac- 
turer of electrical equipments in this 
country, who has made a specialty of 
South American trade, “the Germans are 
our greatest competitors in electrical 
goods. They have established a business 
there that can not be taken away from 
them unless we can demonstrate the su- 
periority of our machines. This is diffi- 
cult when the purchasers will give you no 
opportunity for testing your goods. We 
have had to set up at our own expense 
electrical machines in many towns and 
cities, and run them for nearly a year 
before we could get any sales. It was dis- 
couraging work, but in the end it paid. 
We are gradually now working our way 
into the trade, and American electrical 
goods are being used more than ever be- 
fore. But the construction of the Pana- 
ma canal by Americans means something 
more to the trade than the mere com- 
pletion of a great waterway. It is going 
to attract all South America to our en- 
gineering methods and products. It will 
make itself felt twenty years after the 
canal is finished. When the work is com- 
pleted the machinery will never be brought 
back to this country, and its distribution 
in South and Central America will tend 
to advertise our cause. Nothing better 
has happened to this country, from a 
trade point of view, in years than the ac- 
ceptance of this contract to finish the 
Panama canal. It is worth two Pan- 
American congresses or exhibitions.” 

PENE E EEN 
Electrical Exports to Latin-America. 


The bureau of statistics of the United 
States Department of Commerce and 
Labor, in a report covering the month of 
April of this year and the ten months 
ending with April, 1904, shows that the 
exports of electric and scientific apparatus 
during the month of April to countries 
of Latin-America amounted to $I 15.164, 
and for the ten months endine with April, 
to $1,071,886. 
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ELECTRIC STERILIZATION OF MILK. 
BY EMILE GUARINI. 


The sterilization of milk is a problem 
that was once regarded as solved, but 
which is at present being earnestly dis- 
cussed. The technical press has for sev- 
eral vears been making public the pro- 
found transformations that heat brings 
about in the nutritive ingredients of milk. 
In order to sterilize milk, in fact, and 
guarantee its preservation almost indefi- 
nitely, it is necessary to prolong the action 
of fire for a considerable length of time. 
Ebullitien of the liquid, however, even 
for a long time, does not by any means 
destroy all its germs, and, in practice, we 
are obliged to attain a temperature of 
120 degrees centigrade (248 degrees 
Fahrenheit) and continue the operation 
for twenty minutes in closed vessels: It 
is not astonishing that, through such a 
treatment, the milk should undergo a great 
modification. It is especially in infants 
that, through the gastric disorders that it 
oceasions, we recognize the absence of di- 
gestive properties in milk thus treated. 
We remark, besides, in infants fed with 
sterilized milk, a tendency toward rachitis, 
due, it seems, to a want of phosphorus. 
The true cause of such anomalies has been 
found within the last few months. A 
very able chemist recently presented to 
the Academy of Sciences of Paris a highly 
interesting study of this subject based 
upon a long series of experiments. From 
this it results that in milk sterilized by 
the action of fire, lecythine, the valuable 
ingredient that furnishes the organism 
with the phosphorus necessary for its nor- 
mal development, becomes transformed 
and ill adapted for absorption by the 
stomach, especially by that of infants. Al- 
though, on the one hand, hygienists wish 
to ostracize milk thus sterilized, the same 
disciples of Esculapius, on the other, put 
mothers on their guard against the germs 
of tuberculosis insidiously concealed in 
milk that has not passed through the 
sterilizing digester. The problem that 
therefore confronts us is this: how shall 
the microbes of milk be killed without 
altering the latter’s composition? Some 
cfforts have been made to solve this ques- 
tion, and in several different ways. Ozone 
has been employed at various times on 
account of its bactericidal properties ; and 
trial has been made also of oxygenated 
water, which is quite a powerful disin- 
fectant, but the practical results obtained 
do not seem suflidently encouraging to 
warrant the use of this agent. In order 
to effect the destruction of the germs with- 
out carrying the action of fire too far, a 
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partial saturation with oxygen has been 
tried. It is probable that in this direction 
the perseverance of experimenters will 
some day reach the solution of the impor- 
tant problem of milk sterilization. Driven 
to despair, and not knowing to what 
other saint to turn, an appeal has been 
made by some to electricity to perform for 
milk one of thoe numerous miracles that 
it alone can effect. The researches made 
up to the present day, especially in Italy, 
have not, however, given the results that 
were anticipated. Mr. Guarini and Dr. 
Samarini, nevertheless, have just solved 
the problem at Brussels after numerous 
and long researches. They have not only 
succeeded in sterilizing milk electrically, 
but have also explained why their pre- 
decessors were unable to obtain results 
reached by themselves. The alternating 
as well as the continuous current had been 
employed and it was concluded from the 
unsuccessful issue of the experiments that 
the problem could not be solved by elec- 
tricity. Such was not the opinion of 
Messrs. Guarini and Samarini when they 
took up the question, since it was evi- 
dent, a priori, that the investigators had 
not made their experiments with a suffi- 
cient knowledge of the phenomena in- 
voked by them. In fact, for the experi- 
ments with a continuous current they 
had employed one generated by a few bat- 
teries or a high tension one furnished by 
a static machine. If we consider that 
the deadly effects of the electric current 
are not produced by the tension, but by 
the intensity of the current, we shall see 
that the effects sought could be obtained 
in either case. In the case of batteries 
the tension was too low to permit a cur- 
rent of sufficient intensity to traverse the 
milk, being given the great resistance of 
the latter. In the second case, the ten- 
sion was sufficient, but the intensity was 
negligible, as it generally is in static ma- 
chines. In order to verify the matter, 
Messrs. Guarini and Samarini, after try- 
ing the experiment again, with the same 
negative results, rendered it more strik- 
ing by substituting fishes in water for the 
microbes in the milk, and found that the 
animals exhibited no uneasiness in the 
presence of the current. The experiment- 
ers then employed a continuous current 
up to 170 volts, and, with a quart of milk, 
raised the intensity to five amperes. By 
extracting some of the milk at a certain 
distance from the electrodes, by means 
of pipettes, it was found that it was per- 
fectly sterilized and could be preserved. 
Unfortunately, however, the experimenters 
were confronted by another difficulty, and 
that was that the milk, begimming in the 
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vicinity of the electrodes, became coagu- 
lated. Upon emploving fishes in water, 
the animals were of course perfectly elec- 
trocuted. Upon employing special elec- 
trodes with a current of water, the coagu- 
lation was much diminished and almost 
imperceptible. The experimenters never- 
theless abandoned the continuous for the 
alternating current. In the first place 
they repeated the experiment of their 
predecessors, employing the Ruhmkorff 
coil. The milk was not sterilized, and 
the fishes, moreover, experienced but a 
slight shock. Messrs. Guarini and Sama- 
rini then had recourse to a 110-volt al- 
ternating current, with carbon electrodes. 
The milk was perfectly sterilized when 
the density of the current was adequate 
and was not coagulated when the fre- 
quency of the current was sufficiently ele- 
vated. It might be thought that it would 
prove advantageous to add to the milk 
certain substances of a nature to render 
it more conductive; but the experimenters 
found that such was not at all the case, 
and that in such an event it became nec- 
essary to employ a much stronger current. 
They made this fact evident by eleetrically 
treating some fishes in fresh and salt 
water. In the second case it required a 
much greater intensity to kill the ani- 
mals than it did in the first, because the 
greater part of the current went through 
the water and not through the body of 
the living organism. 

It may be concluded from these very in- 
teresting experiments that, in order to 
effect an electric sterilization of milk, 
the three following conditions must be 
realized: (1) the milk must be traversed 
by an alternating current of sufficient fre- 
quency to prevent the decomposition of 
the liquid; (2) the density of the current 
must be suflicient to electrocute the mi- 
crobes; (3) the alternating current must 
be of a sulliciently high tension to over- 
come the somewhat high resistance of the 
milk. If we have only an alternating 
current of low tension at our disposal, we 
might at a pinch add a salt or an acid 
to the milk in order to render it more con- 
ductive. In this case there would be re- 
quired a much greater current intensity 
and substances capable of being subse- 
quently climinated without altering the 
quality of the milk. 

As for the practical application. of the 
process, the apparatus for that 1s very 
simple, and consists of a well insulated re- 
coptacle and two electrodes, say of plati- 
nized carbon. Two factors evidently 10- 
tervence—the duration of the treatment 
and the intensity of the current. since 
the use of electricity is daily becoming 
more general, it may be that the process 
will be adopted to a certain extent, since 
it gives absolutely sterilized and in no Wie 
altered milk.—Neientific American, July 
16. 
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Electrical Notes from India. 

Wireless telegraph service is to be in- 
augurated between the city of Rangoon, in 
Burma, and the Andaman Islands, a dis- 
tance of between 300 and 400 miles. Sta- 
tions are already in course of construc- 
tion at Diamond Island, Elephant Point, 
Amherst and Port Blair. Amberst is 
located about 150 miles from Rangoon 
across the Gulf of Martaban. The dis- 
tance between Port Blair and Rangoon is 
450 miles. 

The large cities, Calcutta, Madras, 
Rangoon and Colombo (on the island 
of Ceylon), afford excellent advantages 
in every way for the successful operation 
of a system of wireless communication. 

The greatest signaling distance would 
be the 1,100 miles between Madras and 
Rangoon, across the Bay of Bengal. The 
other distances are as follows: Madras 
to Calcutta, 865 miles; Calcutta to Ran- 
goon, 650 miles; Madras to Colombo, 
400 miles. Although wireless signaling 
has not as yet proved reliable for such 
great distances as that between Madras 
and Rangoon, and Madras and Calcutta, 
many smaller cities along the coast af- 
ford excellent opportunities for increas- 
ing the range and usefulness of the serv- 
ice through the establishment of relay 
stations at these points. 

The Cauvery power scheme may, in the 
near future, have to take second place 
as regards size among electrical instal- 
lations in southern Asia. The Periyar 
power scheme is the most recent large 
electrical project now being seriously con- 
sired. The Periyar river, rising in one 
of the mountainous districts of southern 
India and flowing westward through the 
province of T'revancore to the Indian 
oan, is the source of power. 

A large masonry dam some 400 feet 
long and 160 feet in height was built 
across the river near its source in the 
mountains, thus forming a large water 
basin or artificial lake covering an area 
of several thousand acres. This lake was 
intended primarily for irrigation pur- 
poses and has been used as such. It is 
about twenty-two miles long, varying in 
width up to a maximum of about two 
miles. At one end of the lake is a tun- 
uel one and one-quarter miles long, 
through the mountains, and in this way 
water is supplied for irrigation to the 
large tea and other plantations on the 
other side, over a radius of many miles 
in all directions. A fall of over 1,000 
feet with water sufficient to supply some 
30,000 horse-power during all seasons of 
the year is thus acquired, 
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As early as 1893, a committee of engi- 
neers investigated the Periyar scheme but, 
in those days, long-distance transmission 
of power was an uncertain quantity and 
the location of the industrial centres 
made necessary long-distance transmission 
at high voltages in order that cheap power 
might be supplied. At present date, it 
is even feasible to transmit electric power 
from Periyar to Madras, a distance of 
340 miles, at a much cheaper rate than 
is possible with the use of steam for 
motive power. However, there are zev- 
eral industrial centres much nearer to 
Periyar than Madras, among which are 
Madura, Trichinopoli, Utakamund, Tri- 
chur, Cochin, Calicut and one or two 
others. Madura, with a population of 
about 100,000, is located about sixty miles 
east of Periyar. 

Major A. J. Lotbiniere, R. E., chief 
deputy engineer to the government of 
Mysore, is, at present writing, making a 
tour of the most promising industrial 
centres which might be successfully sup- 
plied with electric light or power from 
Periyar. His report will be awaited with 
much interest. There should be no 
doubt regarding the success of the proj- 
ect providing the industrial centres re- 
spond in support of the same. 

The Rangoon, Burma, electric power 
and lighting project has, after many 
months of delay, been settled decisively 


and the contract for carrying out the’ 


same has been awarded to a local firm 
hy the municipal committee. The con- 
tract was originally awarded to the Brush 
Electric Company, of England, but, on 
account of the refusal of the Brush com- 
pany to make certain concessions, the con- 
tract with it was canceled. 

Acting upon the advice of Major A. J. 
de Lotbiniere, who has recently returned 
to Bangalore from Rangoon and who is 
now investigating the Periyar scheme, 
the alternating-current system of distri- 
bution at 2,200 volts has been chosen in 
preference to the 220, 440-volt, direct- 
current system, as heretofore advocated. 
The alternating system is more economic- 
al and the first cost of installation should 
also be less than with the use of direet 
current. The apparatus for power and 
lighting will probably be supplied by the 
British Thomson-Hoyston Company, of 
Rugby, England. 

The electrification of the Nilgiri rail- 
way between Melapollium and Utaka- 
mund has not been definitely decided 
The road is not vet completed as 


upon. 
Electrice power for 


far as Utakamund. 
operating this line could be’supplied from 


Periyar. 
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Railway repair shops. factas 
mills in N ee ie 
Ing equipped with motor driye iins 
fording a centralization of Boke are i 
äs well as the addition of economy i P 
bility and cleanliness. an 

Plans are under way to facilitate the 
study of engineering in all of its branches 
by the addition of a large buildin one 
voted to that purpose at the ae 
of Madras, A. C H i 

Sivasamudram, India, E 

June 15. 
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Engineers’ Society of the University 
of Minnesota. 

The year book for 1904 of the Envi- 
neers’ Society of the University of in 
contains a digest of the thesis work 
at the university during the colleve yo 
just closed, an An F se iret ie 
ture of High Explosives,” by Mr. R. $. 
King. Mr. P. S. Smith discusses the 
effect of concentrated loading on concrete 
blocks, and Mr. P. I. Gunstad takes up the 
question of “The Effect of Freezing on 
Concrete.” Professor G. D. Shepardson 
has a valuable paper upon “The Electro- 
static Capacity of Wires,” which was re- 
printed in the Evecrrican Review for 
June 25. An experimental study of the 
alternating-current series motor jis con- 
tributed by Mr. J. C. Vincent. Profes- 
sor F. F. Flather has some notes on rope 
driving, and Mr. E. C. Oliver has an 
article on “The Solution of Problems in 
Spiral Gearing.” Copies of this publi- 
cation may be had by addressing the Year 
Book of the Engineers’ Society, Univer- 
sity of Minnesota, Minneapolis, Minn. 
The price is fifty cents. 
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Receiver Appointed for Gould Trol- 
ley Interests in Virginia. 

Federal Judge Waddell has granted the 
application of the Gould interests for a 
receiver for the Virginia Passenger and 
Power Company's consolidated electrice 
lighting, heating and power interests in 
Richmond, Manchester and Petersburg, 
Va. This application, it was alleged, was 
made for the purpose of preventing the 
disintegration of the Gould properties in 
these cities. It was granted at Norfolk, 
Va., on July 16. A suit for a receiver, 
instituted in the Petersburg Corporation 
Court by George E. Fisher, had been 
argued for a week, when Frank J. Gould, 
through the Bowling Green Trust Com- 
pany, applied to the Federal Court for a 
Fhe company is capitalized at 


receiver, 
$15,000,000, of which more than $12,- 
000,000 is outstanding, 
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Bending Moments in Rails.’ 


Wheel effects of moving locomotives 
are resolved into negative and positive 
bending moments by the rail when de- 
pressed from its unloaded position in the 
trackman’s surface to its loaded condi- 
tion in the “general depression.” From 
a continuous beam resting on numerous 
cross-ties, as flexible supports in the bal- 
lasts, and the latter upon a compressible 
subgrade, the rail, by the progressive load- 
ing, is converted into a “constrained 
beam,” strengthened and stiffened to carry 
and distribute the driving wheel loads and 
the tractive effort. The cross-ties are 
flexible supports depressed more directly 
under the wheels than in the wheel spac- 
ing, and do not control the span of the 
bending rail, as generally supposed. 

The wheel spacing and the wheel loads, 
loading the rails at intervals of two or 
three cross-ties, become the more impor- 
tant factors in fixing the span of the bend- 
ing rails. When the rail is well spliced 
and stiff, it may be strengthened and 
stiffened by parts of the load of the loco- 
motive for carrying and distributing the 
loads, ete. This favorable action of the 
rail as a beam loaded in the “general 
depression” (unique in mechanics) is in 
part due to the flexible supports upon 
which it is depressed by the several wheels 
of the subdivided total load, each wheel 
load causing conjoint strains in the metal 
of the section, which assists to check de- 
flections under adjacent wheels. The 
foundation is also favorably loaded and 
restricted in its movements. 

A single pair of wheels in a long wheel 
spacing, independent of the conjoint ac- 
tion of other wheels on the rail, has a 
limited “general depression” confined to 
one specific deflection under the wheel. 
The looseness of the track not being re- 
duced by preceding wheels, the positive 
bending moment is constrained only by 
the superstructure, instead of adjacent 
wheel loads. 

In some stremmatograph? tests the total 
static load of the locomotive was 220,000 
pounds, drawing a train of four cars, total 
weight of 430,000 pounds. In another 
test the total static load of the loco- 
motive was 282,900 pounds, drawing a 
train of nine cars, weighing 910,000 
pounds—over twice as heavy, yet with its 
closer wheel spacing of the engine, the 
inch-pounds of the positive bending mo- 


1Extract from a paper by P. H. Dudl d 
Atlantic City meeting of the Americ wed ee a noe 
ing Materials, June, 19094. Pett RUTES TOR TES 


2 The stremmatogra 
Dr. Dudley for measu 
moving loads. 


ph is an instrument devised b 
ring the deflections of rails ander 
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ments were less per pound of static load 
and were constrained by more efficient 
bending moments than for the lighter 
locomotive. In other words, the founda- 
tion or subgrade was more favorably load- 
ed by the ten-wheel type of engine. These 
tests confirm the American theory and 
practice of the importance of distributing 
the wheel loads by well-designed wheel 
bases. 

For the ten-wheel engine the positive 
bending moment for the wheels in good 
condition was 9.82 inch-pounds per pound 
of static load. Under a consolidation 
type of locomotive drawing freight trains, 
even more favorable results are obtained. 
With the twelve-wheel type of freight en- 
gines the results are still more favorable 


. as to the distributed load through the rail 


section in loading the foundation. Details 
of the tests show the negative bending 
moments occur in the wheel spacing, and 
constrains the positive bending moments, 
which are nearly or directly under the 
wheels. At the points of flexure in the 
rail, shearing strains in the web connect 


‘the negative and positive bending mo- 


ments between and under the wheels, mak- 
ing the action of the metal of the rail 
continuous in the “general depression” for 
the entire wheel base of the locomotive 
and under the first truck of the passenger 
coaches. 

In freight service, with 60,000, 80,000 
or 100,000 pounds capacity cars, with an 
inside wheel spacing of eighteen to twen- 
ty feet only, the “general depression” is 
continuous for the entire train length. 

The magnitude of the constraining 
negative bending moments in the wheel 
spacing for a given unit fibre strain, 
under the positive moments, depends upon 
the stiffness of the rail section, and loose- 
ness of the track, the latter being one of 
the variables in the permanent way. A 
closer comparison is more easily made be- 
tween the unit fibre strains of the nega- 
tive than of the positive bending moments. 

In four and one-half-inch, sixty-five- 
pound rails under switching engine No. 
1 at the Grand Central Station, New 
York, having 125,000 pounds upon three 
pairs of drivers, the unit fibre strains for 
the negative moments ranged from 1,800 
to 2,500 pounds for the unit fibre strains 
of 30,000 to 45,000 pounds. On the six- 
inch 100-pound rails, for similar unit 
fibre strains for the negative moments, 
the positive bending moments only had 
unit fibre strains varying from 6,000 to 
8,000 pounds, the ratio of constraint be- 
ing many times greater. 

Limber rails have large unit fibre 
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strains, but carry only small negative 
bending moments, and are also limited 
in the positive bending moments which 
they can sustain without exceeding the 
elastic limits of the metal. As the stiff- 
ness of the rail increases, with no greater 
unit fibre strains, larger bending mo- 
ments are carried by the rails in dis- 
tributing the wheel loads to the cross-ties, 
ballast and subgrade. 

While it is easy by the construction of 
the wheel base of the locomotive to dis- 
tribute a large total load on a stiff rail, 
the intensity of the pressure between the 
wheel contacts and the head of the rail 
is increased by the heavy axle loads, and 
the metal in our present rails under the ' 
rolling wheel contacts has much more 
work to do than was the case with the 
lighter wheel loads and more limber rail 
sections. The same physical properties 
which would sustain the light wheel loads 
for a large tonnage show a much greater 
rate of wear under the present wheel loads. 
The increased work of the stiffer rails 
and doubled wheel loads, with greater 
expended tractive power of the engines, 
should receive the attention and consider- 
ation it deserves, for our present service. 


Municipal Lighting of Buenos Ayres. 

The June issue of the Monthly Bulletin 
of the International Bureau of Amerwan 
Republics reports briefly upon the mu- 
nicipal lighting of the city of Buenos 
Ayres, Argentine Republic. This city 18 
supplied both with gas and electric lights. 
The electric returns from the municipal 
stations show that there are 387 arc lamps 
and 880 incandescent lamps. ‘The con- 
sumption for the past year was 510,957 
kilowatt-hours, costing the city $118,985. 
In addition to this, public lighting was 
supplied by two private companies, which 
furnished 690 arc lamps and a few in- 
candescents. The cost of this service to 
the city was $190,053. 

The electric tramway companies in the 
city, in accordance with the terms of their 
contract, supply free lighting. This serv- 
ice consists of 1,165 sixteen-candle-power 
lamps. The national government has 458 
arc lamps along the water front. ‘The 
commercial service of the private com- 
panies was equivalent to 254,032 incandes- 
cent lamps. The power supplied for this 
purpose was 7,384,689 kilowatt-hours. 
In addition there was supplied for power 
2,351,275 kilowatt-hours, and for tram- 
ways 20,049,638 kilowatt-hours. The total 
supply of electric current for all purposes 
during the year was 32,590,907 kilowatt- 
hours. 


-- 
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Medical Electricity. 


Electricity used in various forms haa 
come to be a valuable adjunct in medicine 
and surgery, and undoubtedly will in the 
course of time be a much more important 
factor in the treatment of diseases and in- 
juries than it is even now. Medical elec- 
tricity is as yet but in its infancy. Of 
the many modes of harnessing electricity 
to the use of the medical man the produc- 
tion of X-rays is the most conspicuous, 
and is fast taking its rightful position as 
an almost indispensable means of diagno- 
sis in certain cases. 

The Hospital of May 28, 1904, contains 
a résumé of the latest literature concern- 
ing medical electricity. Brock and Stan- 
ley Green have pointed out, in the Quar- 
terly Medical Journal, that the X-ray tube 
is of service iu the more complete defi- 
nition of diseased lung in phthisis. They 
have now had a number of cases to base 
their deductions upon, and declare that: 
(1) in no single case in which the physical 
signs have pointed to disease have the rays 
failed to detect the mischief; (2) in some 
cases in which physical signs have been 
absent the rays have shown deposits in 
the lungs, and in these cases physical 
signs have subsequently been detected; 
(3) the early diagnosis is certainly helped ; 
(4) that the extent of the disease is in 
many cases shown to be greater than the 
physician thinks; (5) that the progress 
and results of treatment can be watched 
with greater accuracy. 

Chisholm Williams, in the British Med- 
ical Journal, gives favorable testimony as 
to the beneficial effects of high-frequency 
currents in the treatment of phthisis. In 
1901 he recorded forty-three cases under 
treatment, and now of these, three have 
died of pneumonia, of tuberculous kidney 
and of lardaceous disease. He advises 
that the apparatus be the most power- 
ful available. In tuberculosis of other 
parts, joints, ete., the best results have 
been obtained by general electrification 
combined with a high-vacuum electrode 
used from the resonator, or the ordinary 
X-ray discharge. Cases of old-standing 
tuberculous lesions he states to be very 
amenable to treatment. In the treatment 
of lupus he finds the X-ray tube as re- 
liable and to produce as good results as 
the light treatment. He urges the use of 
the high-vacuum electrode with a vacuum 
high enough to produce fluorescence on an 
X-ray screen. Also the patient should re- 
ceive on the condensation couch as much 
as 350 milliamperes and upward. In 
opening the discussion upon the sub- 
ject of electrotherapeutics in the treat- 
ment of malignant diseases, at the an- 
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nual meeting of the British Society of 
Electrotherapeutists, Lewis Jones raised 
numerous questions of the first importance 
which demand solution ere much advance 
can be made. Notably is this the case 
in the matter of what kind of rays are 
of most advantage—whether the “X-rays,” 
“cathode rays,” or a combination of the 
two. He personally recommends the use 
of a “medium” tube, and prefers to op- 
erate with the anti-cathode red hot. He 
avoids dermatitis by arranging the ex- 
posures suitably, and continues the treat- 
ment for three, four or five months. 

Alan Jamieson, writing in the Lancet, 
in referring to the employment of hard 
or soft tubes in X-ray work, states that 
he has found that weather affects the rays 
materially, e. g., on cold, raw days re- 
actions more readily occur. Wild, in the 
Medical Chronicle, has grave doubts as 
to the prophylactic value of the X-rays 
in preventing recurrence after operation 
for cancer. A case of splenomedullary 
leukemia, reported in the Medical Record, 
August 22, 1903, has been treated by 
Nicolas Senn with great success, and 
other similar cases have been since re- 
ported. 

On the whole, notwithstanding the 
many instances in which skin diseases, and 
even malignant diseases of a superficial 
nature, have been treated successfully by 
this means, it is as a diagnostic agent 
that the X-rays have yielded the most 
brilliant results. As remarked before, 
however, we are only upon the threshold 
so far as the use of electricity in medi- 
cine and surgery is concerned.—Medical 


Record, July 16. 
eee 
Official Inspection of the Rapid 
Transit Subway in New York 
City. 

An official inspection of the rapid tran- 
sit subway in New York city was made on 
July 20 by the Rapid Transit Commission 
and others. Contractor John B. McDon- 
ald personally conducted the party. Mr. 
August Belmont, president of the Inter- 
borough Rapid Transit Company—the 
company which will operate the cars run- 
ning through the tunnel—was represent- 
ed by his brother, Mr. Perry Belmont. 

The visitors were conveyed through the 
tunnel on flat cars pushed by a small 
locomotive. The train left the City Hall 
station at 1.40 P. M. 

In the party were Mayor McClellan, 
President Orr, Commissioners Starin, 
Smith and Langdon, acting chief engi- 
neer George S. Rice, E. P. Bryan, vice- 
president of the Interborough Rapid 
Transit Company; S. L. F. Deyo, chief 
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engineer of the construction company; 
Charles A. Coffin, president of the Gen- 
eral Electric Company; Supreme Court 
Justices O’Brien and Hatch, President 
Fornes, Paul D. Cravath, H. H. Vreeland, 
President Underwood, of the Erie; John 
B. Stanchfield, Richard Delafield, John 
Whalen, J. Edward Simmons, George W. 
Young, Senator Dowling, Harry B. Platt, 
J. Waldo Smith, Harry B. Reed, H. D. 
Lyman, R. A. C. Smith, and Aqueduct 
Commissioners Curtis, Rvan and Win- 


dolph. 

The first stop was made at the Twenty- 
third street station. ‘This is one of the 
largest stations, and extends under the 
Mercantile Building. The train slowed 
up at Times Square, and the party in- 
spected the work going on under the new 
building of the New York Times. The 
foundation of this building, it will be re- 
membered, straddles the subway construc- 
tion. Most of the stations were found to 
be in practically complete condition. The 
construction which is- going on at Times 
Square has proven a material obstacle 
to the completion of the station at thia 
point, and another part of the structure 
which is in a very backward condition is 
at the Brooklyn Bridge station. It has 
been announced by the contractors and 
several others in authority that the road 
will surely be in running operation by 
September 1. The possibility of labor 
troubles, however, may make it some time 
before the carrying of passengers can be 
undertaken. 


The lowa Engineer. 

The June issue of the Iowa Engineer, 
published quarterly by the engineering de- 
partments of the Iowa State College, 
Ames, Iowa, contains several articles of 
interest to electrical engineers. Professor 
L. B. Spinney discusses incandescent lamp 
testing. Mr. J. C. Horning writes under 
the caption, “The Relation Between Cen- 
tral Station Heating Plants and Existing 
Electric Light and Power Plants,” devot- 
ing particular attention to hot-water heat- 
ing. Mr. A. H. Hoffman contributes a 
short note on “Modern Practice in Direct- 
Current Dynamo Design,” with two valu- 
able tables containing a large amount of 
data which he has collected. One of these 
takes up German generators, and shows, 
he believes, the average Continental prac- 
tice. The other takes up American and 
English generators. These tables not only 
give the dimensions of the machines, but 
a large number of constants which have 
been computed. Professor P. S. Lan- 
phear, under the title, “Some Notes on 
Dynamo Designing,” explains the method 
of obtaining and the use of the constants 
given in these tables. ‘There is also an in- 
teresting article on “A Study of Mine- 
Surveying Methods in Their Application 
to Mining Engineering,” by Mr. L. F. 
Young. 
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NEW SWITCHING STATION AT CỌLO- 
RADO CITY. 


ce a) 


SUBSTATION B, COLORADO SPRINGS ELEC- 
TRIC COMPANY. 


The Colorado Springs Electric Com- 
pany has just about completed a new 
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the Standard mills at Colorado City with 
the main plant and the substation “A” 
by the other two legs of the triangle. 
Throughout the system 6,600-volt trans- 
mission is employed, three-phase, sixty- 
cycle current being supplied. The main 
plant at Austin’s Bluffs operates the 


Lowe: Bus Bars 


Top Bus Dare 


I 


Main Plant (H 
, ey 


Os GED è e 


eRe 
ie 
‘ —e 


| 


I 


3 

ce 

Fae Fas: 

b E La 

» > 

T call 

3 E ê w me 
sh 4224 
Rants sega 
ee. ATi e . 

-Hikki ee 


Somes nenien 
9 Poles (ty 


Fig. 1.—TRANSMISSION SYSTEM OF THE COLORADO SPRINGS ELECTRIC COMPANY. 


switching station in Colorado City for 


greater convenience in handling its trans- - 


mission circuits. As an example of sim- 
plified construction and admirable adapta- 
tion of means to ends, the installation 
possesses particular interest. The station 
is located in an alleyway just off Eighth 
street and Colorado avenue, and is a one- 
story brick building thirty-one feet long 
by twenty-eight feet wide, rising above 
ground sixteen feet to the eaves. The 
walls are one foot thick and the founda- 
tion is of concrete, the roof being of 
corrugated iron supported on wooden 
rafters and beams. Substation “B” is 
the name of the new building in the 
records of the operating company and it 
is purely a switching station, the inten- 
tion being to run it without the services 
of a permanent attendant. 


As may be seen from the accompany- 


ing diagram, Fig. 1, the transmission sys- 
tem of the Colorado Springs Electric Com- 
pany at present forms a triangular scheme 
of lines, connecting the main plant at Aus- 
tin’s Bluffs (described in a previous issue 
of the Execrrican REVIEW) with a dis- 
tributing station in Colorado Springs 
known as substation “A,” and joining 


lighting and power business of Colorado 
Springs and furnishes current for motors 
and lights in the three great gold mills 
of Colorado City—the Portland, Tellu- 
ride and Standard mills. Colorado City 
is also supplied with current from this 
plant. Distribution in both the “Springs” 
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the two direct lines between Austin’s 
Bluffs and substation “A” go out of serv- 
ice, and in a similar manner the mill 
could receive power from substation “A” 
if its own main lines across the Mesa to 
the power plant were cut off. 

The new switching substation “B” will 
do away with the present complexity at 
the Standard mill, and will shorten the 
wiring layout from Colorado City to the 
mill, as it is located almost exactly at the 
present junction of the Mesa lines with the 
circuits coming from the Springs. The 
switching station will take care of the fol- 
lowing lines: two circuits of No. 1 cop- 
per from the main plant via the Mesa; 
two similar circuits from substation “A,” 
and two circuits of No. 000 from a new 
supplementary plant which will be com- 
pleted in the near future at Manitou. 
‘There will also be a line from station “B” 
to the Standard mill. The distance be- 
tween the main plant and substation “A” 
is about five miles; from “A” to “B” sta- 
“ion, about three miles; from “B” sta- 
tion to the main plant, nearly five miles; 
and from “B” to Manitou, approximately 
four miles. Poles of Oregon cedar aver- 
aging forty feet in length with eight- 
inch tops are used on the new line to 
Manitou, and the junction pole at Eighth 
street is set in concrete. Hemingray No. 
2, triple-petticoated glass insulators arc 
used on the entire system, which is 
spaced in eighteen-inch equilateral tri- 
angles in all new work. 

On the east side of the building, as 
shown in Fig. 3, is erected a receiving wire 
trellis made of four, four-inch by six- 
inch pine stringers about forty feet long, 
secured to the poles by cross-pieces and 
bolts. Right angle turns are made in each 
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Fic. 2 —ConNECTIONS AT COLORADO SPRINGS ELECTRIC COMPANY’S SWITCHING STATION. 


and Colorado City is effected with 2,300- 
volt, single-phase lines carried back to 
substation “A” at the Springs. It will 
be seen that the connections at the Stand- 
ard mill at present enables power to be 
transmitted from the main plant to the 
Springs in a roundabout manner in case 


entering line, which is dead ended on 
insulators and tapped for the run from 
the trellis into the building. The trellis 
is about eight feet wide, and two drip 
loops are bent in each of the wires of 
the transmission lines before it enters 
the building. Although it might appear 
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at first blush as though this construc- 
tion were unduly substantial for a volt- 
age as low as 6,600, it is evident that the 
company means to take no chances of 
shutdowns on account of line troubles 
in special work, and the straightforward 
ruggedness of the wiring supports can 
not but be favorably criticised. * After 
the lines make the turn they are carried 
from the trellis to the wall ducts on in- 
sulators mounted upon a crosa-piece sup- 
ported on angle irons. These angle irons 
project from the wall horizontally, and are 
turned up at the ends inside the building. 
The wires are carried into the station 
through vitrified telephone conduit, the 
inside of the pipe being plugged with 
specially treated wood surrounding a 
hard-rubber tubing holding the wire 
in its centre. These ducte are inclined 
downward and outward at an angle of 
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ELECTRIC COMPANY. 


thirty degrees, for drainage purposes. A 
similar trellis ig erected on the west side. 
Inside the station, the floor is composed 
of three and one-half inches of concrete 
with one-half inch of finish, and the 
rafters are treated with a cold water, 
fireproof paint. Ordinary lime mortar 
was used between the brick courses. Iron 
bars are set into the window casings to 
protect the equipment from injury by 
thoughtless outsiders, in the absence of 
an attendant. 
. As soon as the lines enter the build- 
Ing they are tapped to a series of banks 
of General Electric carbon lightning ar- 
resters by No. 4 copper connecting wires. 
The arrester installation is one of the 
most interesting features of the station. 
Each entering wire is tapped by a No. 4 
lead to a bank of eight arresters mounted 
in two vertical rows of four each. There 
are eight air-gaps between each line and 
ground, the four arresters of each row 
being in series, and the two rowe in 


ELECTRICAL REVIEW 


multiple. Ordinary 2,300-volt arresters 
are connected up for this 6,600-volt work 
in the manner described, the experience 
of the company having shown the ad- 
vantage of the double air-gap path to 
ground. The lines of the system are 
located almost at the base of the Pikes 
Peak range of the Rockies, at an alti- 
tude of about 6,000 feet, and lightning 
storms are frequent and violent. The 
arrester banks are mounted on two, two- 
inch by six-inch hickory pancls, fastened 
to the wall by wooden beams four inches 
by four inches. The arresters are spaced 
eighteen inches apart on centres, and the 
panels were treated with fireproof paint. 
A common ground wire of No. 4 copper 
connects the bottoms of the arresters with 
a No. 16 copper ground plate, thirty 
inches by forty-eight inches, set in coke 
and water, outside the building. Fig. 4 


shows the switching apparatus from be- 
hind the switchboard. 

The switchboard is composed of eight 
sixty-inch by twenty-four-inch panels of 
blue Vermont marble, two inches thick, 
supplied by the General Electric Com- 
pany. The overall length of the board 
is sixteen feet, and its striking feature is 
the absence of apparatus; all but one 
panel carrying simply two oil switch 


handles, and no wiring being brought to | 


the back of the board except for the in- 
struments on that one panel. Fig. 2 
shows the switching connections, which 
are designed to enable any circuit to be 
thrown upon either of two sets of bus- 
bars running on a frame behind the 
board; also, the two sets of bus-bars may 
be thrown into multiple. 

The first panel carries an edgewise 
voltmeter, a synchronizing indicator, 
lamps, plugs and a paralleling switch 
for the two sets of bus-bars. The second 
panel carrics the two switches for throw- 
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ing the Standard mill line upon either 


set of buses, and the other six panels 


take the incoming transmission lines. No 
transformers are in the building, except 
those of the switchboard instruments, 
and the incandescent lamps which light 
the single room of which the interior 
is composed receive their current from 
a small transformer mounted on one of 
the poles outside. All the apparatus is 
General Electric. Rubber-covered No. 1 
wires are run inside the building. 

The face of the switchboard is ten feet 
from the south wall, and behind it, about 
six and one-half feet away, is a frame 
made of one and one-half inch iron pipe, 
which carries the switches, which are of 
the oil-break type operated by rods and 
cranks connecting them with the main 
switchboard panels in front. These 
switches are of the quick-break type, but 
are non-automatic, and all but one are of 
the General Electric “type F, form K” 
make, with a capacity of 250 amperes 
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at 6,600 volts. The oil switch for paral- 
leling the two sets of bus-bars has a 
capacity of 4,000 kilowatts. A clear space 
of about forty-two inches exists between 
the south wall and the oil switch rack. 
‘he station is provided with a common 
battery telephone connected with the 
Colorado Telephone Company’s system 
through a leased line, and the total cost 
of the building and its equipment was 
in the vicinity of $10,000. 
> 
The Electrification of the North- 
eastern Railway, England. 
About the first of July the full sched- 
ule of electric trains was started on the 
Tynemouth & Newcastle section of the 
Northeastern Railway, the electrification 
of which has been in progress during the 
past eighteen months. Hourly trains are 
run by electricity between Newcastle and 
Tynemouth. There is an express serv- 
ice of electric trains between Newcastle 


and Monkseaton Bay and Tynemouth, by 
way of Backworth. It is expected that 
the service will be inereased within a 


- short time. 


i 


162 


BOOK REVIEWS. 


“A Text-book of Electrical Machinery.” 
Harris J. Ryan, Henry H. Norris and George 
L. Hoxie. Vol. i. First edition. New York. 
John Wiley & Sons. Cloth. 258 pages. 6 by 
914 inches. Many diagrams. Supplied by 
the EvectricaL Review at $3.50. 


The title of this excellent book is rather 
misleading, as it deals almost entirely with 
the physical laws on which electrical ma- 
chinery depends for its operation, the ma- 
chines themselves being but briefly re- 
ferred to. The method of treatment is 
quite different from that usually adopt- 
ed in books intended for the classroom, as 
the periodic or alternating currents are 
first considered, the direct current being 
considered as but a special case of the 
former. This method is certainly logical 
and would seem to have a practical ad- 
vantage, in that the student will take 
up the consideration of periodic currents 
while his calculus is fresh. The use of com- 
plex quantities is also to be commended, as 
this simplifies greatly the analytical work. 
The method followed in the book may 
be readily gathered from the following 
chapter heads, which are given consecu- 
tively: electricity and magnetism ; funda- 
mental and derived units; periodic curves ; 
complex quantities; laws of the electric 
circuit; electric power; magnetomotive 
force; the laws of the magnetic circuit; 
rotating magnetic fields; the electrostatic 
field; losses in electric circuits. Chapter 
ix, upon the electrostatic field, gives a 
good deal of valuable information on a 
subject which is daily becoming of more 
importance. The last chapter, on the 
losses in electric circuits, gives the effect 
of resistance, inductance, skin effect, eddy 
currents, capacity and hysteresis. ‘There 
is an appendix containing tables for cop- 
per and aluminum wire, and some of the 
newer problems encountered in high-ten- 
sion transmission. 


“Dynamo-Electric Machinery.” Sylvanus 
P. Thompson. Vol. i, continuous-current ma- 
chines. Seventh edition. New York. Spon 
& Chamberlain. Cloth. 984 pages. 6 by 9 
inches. Many illustrations. Four plates. 
Colored wiring diagrams and thirty large 
plates of dynamo parts. Supplied by the 
ELECTRICAL REVIEW at $7.50. 


This is the authorized American edition 
of Dr. Thompson’s classic on the dynamo. 
The character of the book is too well 
known to need comment. The author has 
a remarkably lucid style and a way of 
making difficult points clear and interest- 
ing. In fact, one criticism that has been 
made in regard to his writings is that 
they are too easy. His manner of ex- 
plaining abstruse problems is so easy to 
follow that the student does not appre- 
ciate the difficulties and the stumbling 
blocks over which he is helped, and, as a 
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result, he is apt to forget much of what 
he has read. This fault, if it can be called 
a fault, is easily remedied by sup- 
plementary work and problems. In 
the new edition Dr. Thompson has 
eliminated some of the matter of the old 
editions which had become obsolete, and 
has introduced a good deal of new materi- 
al. This applies particularly to the chap- 
ters on dynamo design. The work here 
shows evidence of the study of American 
practice. The use of colored charts, ex- 
plaining the different types of winding, 
is of material help to the student in under- 
standing this puzzling subject. This vol- 
ume comprises parts of the previous two 
volumes, but omits that part on alter- 
nating currents and alternating-current 
machinery. It contains all the work on 
direct-current dynamos and motors. Many 
illustrations are new, showing recent prac- 
tice. This is true both of machines and 
accessory devices. Those parts relating to 
new types of machines—such, for instance, 
as boosters and special types of dynamos 
for use with the newer prime movers 
—have also been enlarged. This 
volume, containing nearly a thousand 
pages and a large number of plates, is 
rather awkward to handle, and one regrets 
that the publishers did not see fit to di- 
vide it. On the other hand, two volumes 
would not have been quite so convenient 
for reference. 

“Blectric Motors.” Henry M. Hobart. New 
York. The Macmillan Company. Cloth. 458 
pages. 6 by 9 inches. 480 illustrations. Sup- 
plied by the ELECTRICAL REVIEW at $5. 

Mr. Hobart’s writings are widely appre- 
ciated for their clearness and authorita- 
tiveness, as he combines the skill of the 
designer with the ability to express him- 
self in writing. This book differs from 
those which have preceded it. There is 
no long discussion of the theory. 
The first chapter compares the relative 
merits of alternating and continuous-cur- 
rent motors. A chapter is then given to 
a discussion of the operation of the con- 
tinuous-current motor, this being followed 
by data for motor designing and types 
of windings. Chapter vi, on motor de- 
signing and testing, deals with the various 
factors affecting this work. A number of 
designs are illustrated and described, the 
effect of varying the form of the parts 
is discussed, and the question of cost taken 
up. In chapter vii the standardization of 
electric motors is considered, and this is 
followed by a long chapter containing ex- 
amples of motor design by different manu- 
facturers. Those particularly interested in 
designing will find chapter x of much 


help, as this gives a set of comparative de- 
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signs for a single motor. Special types of 
motor and methods of regulation are then 
described, this closing the first part of the 
book. Part ii deals with alternating-cur- 
rent motors, taking up first the desirability 
of using polyphase currents and the fac- 
tors influencing this work. Chapter xiil 
deals With methods of starting induction 
motors, and chapter xiv compares this type 
of motor with the continuous-current mo- 
tor. The design of induction motors is 
then discussed fully, followed by exam- 
ples of practice. Commutating al- 
ternating-current motors is referred 
to but briefly, as this subject is 
hardly far enough advanced to be 
incorporated in the book. There is, how- 
ever, an excellent bibliography and a list 
of alternating-current commutating pat- 
ents relating to alternating-current com- 
mutating machinery. There are several 
appendices, giving the properties of cop- 
per wire and the values of certain con- 
stants used in motor design. The book is 
probably the most complete and advanced 
treatise on electric motors that has yet 
been published. 


“Naval Electrician’s Text and Handbook.” 
Lieut. W. H. G. Bullard, U. S. N. Annapolis. 
United States Naval Institute. Flexible 
leather. 547 pages. 4 by 6 inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $2. 


The aim of this book has been to collect, 
in compact form, such information and 
data as will lead to a clear understanding 
of the operation of electrical] machines, 
appliances and instruments that are used 
on the vessels of the navy, in order that 
the men in charge may gain a correct 
idea of the principles upon which such 
machines are constructed, and thus obtain 
an intelligent conception of their proper 
care and handling. Chapter 1 opens 
with a discussion of the various 
electrical and magnetic units in use, 
giving the derivation and the re- 
lations between them. For a text-book 
this would be an unfortunate method of 
treatment, it being far better to take up 
the principles and laws first and then de- 
fine the units, as thev will have at that 
time a definite meaning. However, in & 
handbook the logical method can not al- 
ways be followed, as much must be sacri- 
ficed for the sake of brevity and conven- 
ionce in reference. Chapter ii deals 
with resistance and chapter iii 18 
an elementary treatise upon primary 
batteries, chapter iv dealing with 
service and other batteries for special put- 
poses. It is rather surprising that there 
is here no reference to the storage bat- 
tery, which is certainly a device of im- 
portance to the naval engineer. Some 10- 


July 30, 1904 


formation in regard to this device might 
have been introduced in place of the dis- 
cussion on the best arrangement and effi- 
ciency of batteries, a subject which is of 
theoretical, rather than practical, impor- 
tance. Chapter v, dealing with Ohm’s law, 
shows its application to various circuits. 
The general laws of magnetism and the 
electromagnet are dealt with in chapter 
vi, and the principles of the magnetic cir- 
cuit are explained. Electromagnetic in- 
duction and the principles of transformers 
are treated in a very elementary way in 
chapter vii, and this is followed by the 
theory of the dynamo in chapter viii. 
Chapters ix, x and xi deal with the dyna- 
mo in general. Service dynamos are next 
considered, followed by a discussion of 
the principles of the motor and the ap- 
plication of motors on shipboard. Some 
of the information here would hardly be 
appreciated by the dynamo tenders on 
shipboard, and might properly be omitted. 
Incandescent and arc lamps are ex- 
plained, and the chapters on wiring and 
wiring appliances and fixtures and wires 
are good, as are also those on measuring 
and testing. The chapter dealing with the 
care of an electric plant and accessories 
is excellent, giving specific directions for 
this work. The various electrical means 
of communicating are explained, includ- 
ing ship telephones and wireless teleg- 
raphy. There is also a chapter giving 
miscellaneous notes and tables, and one 
containing problems intended to bring 
out the principles explained previously. 
The index is not satisfactory, for it is 
merely a list of chapter headings. A book 
of this kind should have a full alpha- 
betical index with many cross-references. 


“Congrès de la Houille Blanche.” In two 
volumes. Grenoble. Syndicat des Propri- 
¢taires et Industriels Possédant ou Exploit- 
ant des Forces Motrices Hydraulique. Cloth. 
606 and 666 pages. 714 by 11 inches. Fully 
illustrated. Supplied by the ELECTRICAL RE- 
VIEW at $7.75, postage extra. 


These two volumes give a complete ac- 
count of the work of the Congrés de la 
Houille Blanche, held in the fall of 1902. 
The French are always happy in their 
writings and addresses, and these volumes 
are no exception. Even the rather poetical 
name adopted by the society is pleasing 
and quite as significant as if the name of 
“The Water Power Society” had been 
adopted. The first of these volumes con- 
tains the work of the congress, and in it 
will be found, in addition to several very 
appropriate addresses, a number of valu- 
able papers relating to water-power de- 
velopment. While these relate more par- 
teularly to France, they will be exceeding- 
lv helpful to any engineer interested in 


ELECTRICAL REVIEW 


water-power development. There ia a 
paper on climatology and hydrology, by 
M. Wilhelm, engineer of bridges and em- 
bankments; a study of the hydrology of 
the Montagne Basin, by M. R. de la 
Brosse; M. René Tavernier contributes a 
study of the influence of snow and glaciers 
on the flow of rivers; M. Albert Crolard 
has a study of the regulation of water 
courses by means of lakes and reservoirs; 
M. L. P. Drouhin discusses the best sys- 
tem of taking water, and the industrial 
phases of the problem are discussed by 
M. A. Goucher. Papers relating more par- 
ticularly to electrical engineering are con- 
tributed by M. R. B. Picou, on “Elec- 
trical Installations’; by M. Fajet, on 
“Transformer Apparatus for Alternating 
and Continuous Currents”; by M. A. 
Blondel, on “A Rapid Method of Calcu- 
lating Aerial Conductors”; by M. A. Boia- 
sonnas, on “Transportation of Electrical 
Energy”; by M. Joseph Petit, on “Elec- 
tric Traction.” There are other important 
papers dealing more with the mechanical 
and civil engineering sides, such as the 
testing of turbines and the design of dams. 
Vol. ii contains well-illustrated de- 
scriptions of the visits made by the mem- 
bers of the congress to various French 
water-power developments. These de- 
scriptions are rather general, but in every 


case the importance of the development is 
indicated and the equipment mentioned. 
In looking over this volume, one is much 
impressed with the amount of develop- 
ment which has been made in this field in 
France. The two volumes, although pur- 
porting to deal mainly with French con- 
ditions, form an extremely valuable addi- 
tion to the literature of this important 


field. 


Surface Contacts. 

Out of a total of 109 defective boxes, 
in the surface-contact system at Wolver- 
hampton, England, aays C. E. C. Shaw- 
field, in nine cases the trouble was due to 
moisture in the granite basin, that is, to 
the accumulation of water on the surface 
of the granite basin under the dope, which 
formed a leakage path to the top plate. 
This may ‘be said to be due in every case 
to carelessness in fixing in the first in- 
stance, sufficient care not having been 
taken to see that the interior of the granite 
basin was thoroughly clean and well 
brushed over with a coating of hot dope 
before the remainder of the dope was 
poured in. The remaining 100 defective 
boxes were the result of damage done to 
the interior of the cups by heavy and re- 
peated short-circuits. These short-circuits 
are caused by pieces of scrap iron which 
are picked up by the magnet system and 
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come in contact at the same time with the 
collecting skate and with a cross rail at 
junctions and turnouts. The effect of a 
number of short-circuits on any one cup 
is that the interior of the top half of cup 
becomes burnt and charred, and thus loses 
its insulating properties, consequently the 
top plate or stud becomes alive at an elec- 
tromotive force, which may be anything 
from a few volts up to nearly the full 


line pressure. 

In this connection it is interesting to 
note that recent experiments made by the 
author show that the degree of damage 
to the cup in the event of a short-circuit 
depends entirely upon the time element 
of the circuit-breaker controlling the main 
feeder. When the traction switchboard 
was installed at the power station the 
possibility of the adoption of a surface- 
contact system had not been considered 
by the tramways committee, and the cir- 
cuit-breakers for the tramway feeders were 
specially designed to give a comparatively 
slow break, with the object of preventing 
the rise of pressure which is frequently 
caused by the sudden rupture of an in- 
ductive circuit. Experience has shown, 
however, that this is the very worst type 
of apparatus that could have been selected 
for use with the surface-contact system, 
as it allows the heavy current due to a 
short-circuit to flow for a sufficient length 
of time to give rise to a considerable 
amount of arcing or flashing between the 
carbon contacts inside the cup, resulting 
in the charring of the latter and sometimes 
in the fusion of the copper ribbon. The 
author is now replacing the original cir- 
cuit-breakers with others of a new type 
which gives a more rapid break with mag- 
netic blow-out, and as a result of experi- 
ment he has found that with the circuit- 
breaker set to operate at 600 amperes the 
tramway bus-bars may be short-circuited 
a large number of times in rapid suc- 
cession through the contact-making mech- 
anism of the cup without the latter re- 
ceiving anv appreciable damage, and he 
has every reason to believe that this al- 
teration in the type of circuit-breaker will 
very greatly reduce the number of defers- 
tive boxes in the future. 


A Paint for Wood or Stone that 
Resists all Moisture. 

The following recipe for a waterproof 
paint for wood or stone is given in the 
Architect and Builder. 

Melt twelve ounces of resin; mix with 
it thoroughly six gallons of fish oil and 
one pound of melted sulphur; mix some 
ochre or any other coloring substance 
with a little linseed oi], enough to give 
it the right color and thickness; apply 
several coats of the hot composition with 
a brush. The first coat should be very 
thin. 
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Higher Education in Germany and 
the United States. 

Rudolf Tombo, Jr., Ph. D., registrar 
of Columbia University, makes the fol- 
lowing contribution to Sctence, July 15. 

An article on “Thirty Years’ Growth 
of German Universities,” which recent- 
ly appeared in one of the educational 
magazines, suggests an investigation along 
similar lines with reference to our own 
country and a comparison of existing 
conditions. There can be no doubt of 
the fact that there is manifested in this 
country an increasing purpose to lead 
the intellectual or the scientific life, 
which will inevitably tend to raise the 
standard of American civilization and 
culture. The growth of our leading uni- 
versities within the past decade bears 
eloquent testimony to this fact, and we 
have no reason to be dissatisfied with the 
progress that has been made in the field 
of higher education. A mere glance at 
the figures in the above-mentioned article 
deseribing the growth of the higher in- 
stitutions of learning in Germany will 
convey a good idea of the marvelous in- 
tellectual advancement of the nation 
since the Franco-German war. The 
author shows that, while there has been 
an increase of 38.9 per cent in the male 
population of Germany between 1870 and 
1900, the number of students in attend- 
ance at the universitics and schools of 
technology, mining, forestry, agriculture 
and veterinary science has grown no less 
than 163.8 per cent, and allowing gradu- 
ates of these institutions also to enter 
into his calculations, he finds that in Ger- 
-many the number of men of university 
training has doubled within the last thirty 
vears. The total number of university 
students for 1900 is given as 46,520 and 
the number of males in the population 
of the country as 27,731,000, there being 
thus 16.78 students for every 10,000 
males, as against 8.83 thirty years ago. 

In attempting to compare the educa- 
tional conditions represented by these 
figures with those of the United States, 
several obstacles are encountered at the 
very outset. In the first place, American 
statistics would not be complete and 
would not constitute a fair criterion of 
the educational characteristics of our 
country, were we to exclude from them 
all women students, for aside from the 
large enrolment at colleees for women 
and the great body of women pursuing 
eraduate or professional courses at the 
universities, it is not at all unusual to 
find the women in the collegiate depart- 
ments of our larger universities, especially 
the state institutions, far outnumbering 
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the men. It is scarcely necessary to state 
that in contradistinetior. to this state of 
affairs, the policy of permitting women 
to study at the German universities is 
just beginning to be looked upon here and 
there with any degree of favor. It would 
hardly be appropriate to deny women a 
place in the intellectual activities of our 
nation, and we shall, therefore, arrive 
at a fairer basis of comparison if we take 
into consideration not only the number 
of male inhabitants, but the total popu- 
lation of the country. Adopting this 
basis, we find that in Germany’s popula- 
tion of over 56,000,000 there were in 
1900 about eight students for every 10.- 
000 inhabitants. 

In the second place, it would be mani- 
festly unjust to Germany were we to 
draw conclusions in regard to the relative 
participation of the people in higher 
education in this country and in Ger- 
many without first making deductions 
for the further dissimilarities of con- 
ditions that confront us at every turn. 
The term higher education, as employed 
in the United States, is a more comprehen- 
sive one than it is in Germany, including 
as it does with us a large number of college 
students and students in the academic de- 
partments of universities who would not 
be regarded in Germany as university 
students. Moreover, in Germany every 
professional student is in reality a 
graduate student; no one is permitted to 
matriculate in the faculty of law, medi- 
cine, or theology without possessing the 
testimonium maturitatis, the equivalent— 
in general terms—of cur baccalaureate 
degree, whercas we can boast of only a 
few institutions that call for a first de- 
gree as a prerequisite for admission to 
any one of these faculties, notably Har- 
vard University for law, medicine and 
theology, Columbia University for law, 
and Johns Hopkins University for medi- 
cine. It seems reasonable to suppose 
that at least the more prominent Ameri- 
can universities will adopt the higher ad- 
mission requirements for the professional 
faculties within the next decade. At all 
events, even the most strenuous opponents 
of the theory must admit that the recent 
growth of the Harvard law school, which 
ean point with pride to an enrolment of 
700 students, is a splendid justification 
of the lately adopted ideal condition. 

Turning from the American profession- 
al schools with their inferior require- 
ments to the so-ealled graduate of post- 
graduate faculties, we meet with condi- 
tions that are most encouraging, for the 
number of graduate students in our uni- 
versities has more than doubled within 
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the past five years. Columbia University 
alone has almost 700 resident candidates 
for the higher degrees registered under 
its graduate faculties of political science, 
philosophy and pure science, the major- 
ity of whom are preparing themselves 
for the teaching profession. And here 
we haye another encouraging feature of 
the educational development of our coun- 
try, viz., the improved facilities for in- 
tellectual growth offered to our teachers 
by means of summer schools, extension 
courses, public lectures, and similar en- 
terprises conducted under the auspices of 
our leading universities. At its sum- 
mer session of 1903 Harvard enrolled al- 
most 1,400 students, and almost 700 
students are at present pursuing resi- 
dent work at the Teachers’ College of Col- 
umbia University, which this year is also 
giving extension courses to 1,600 students. 

Having called attention to the diffi- 
culty of making direct comparisons of 
the growth of higher education in Ger- 
many and the United States, let us at 
least examine some of the salient fea- 
tures of this growth in both countries. 
Viewed from the standpoint of increase 
of proportion of students to the en- 
tire population, the comparison slightly 
favors the United States, although the 
difference is not great, and the advantage 
would be lost entirely were we to make 
due allowance for the differences in con- 
ceptions discussed above. The following 
figures will serve to illustrate this point: 
in 1870 the United States had a popula- 
tion of 38,000,000, which by 1900 had in- 
creased to 76,000,000, îi. e., it had virtu- 
ally doubled. In 1872 there were 8.52 
students of both sexes in all branches of 
higher education to each 10,000 inhabi- 
tants, whereas in 1900 there were 19.13, 
somewhat more than twice as many. In 
Germany the increase between 1870 and 
1900 was a little less than double, from 
883 to 16.78 students for every 10,000 
males, the total population of the coun- 
try having increased from 41,000,000 in 
1871 to 56,000,000 in 1900. We must 
also take into consideration the fact that 
the United States is growing much more 
rapidly than the German Empire. In 
the last decade of the nineteenth cen- 
tury the population of Germany increased 
fourteen per cent, while that of the 
United States increased almost twenty-one 
per cent, and this great increase in the 
population of our own country is com- 
prised largely of immigrants, of whom 
only a relatively small proportion is m- 
terested in higher education. Another 
interesting fact is brought out by com- 
paring the actual numerical growth of 
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the student body of the two countries, and 
employing this basis, the comparison 
would again favor the United States. 
Between 1889 and 1900 the total number 
of students in attendance at the Ger- 
man universities increased thirty-six per 
cent, whereas in America between 1890 
and 1901 the total increase in the num- 
ber of undergraduates and resident gradu- 


ate students in universities, colleges and- 


schools of technology amounted to eighty- 
six per cent, and there would be little 
change in the relative growth were the 
comparison extended to cover the past 
thirty years. 

One of the most interesting points ad- 
duced in the article mentioned is the 
marked change in the distribution of the 
students among the different classes of in- 
stitutions, the figures demonstrating 
that the schools of technology have since 
1892 expanded uninterruptedly and much 
more rapidly than the general universities. 
The reason for this expansion is to be 
sought not so much in the existence of 
lower entrance requirements for the 
schools of technology, nor in the circum- 
stance that several schools have been per- 
nitted to confer an engineering degree, 
ulthough both of these factors have some 
waring en ihe development in question. 
We must go further to find the true cause. 
During the past decade Germany has made 
tremendous advances in the field of in- 
dustries and manufactures, just as has 
the United States, and the main reason 
for the increase in the number of students 
of technology in both countries—the mul- 
tiplication of this class of students in our 
own country during the past decade has 
ben quite marked—is found in the en- 
deavor to supply a demand, the pros- 
pective student carefully weighing the 
chances of earning a livelihood in one 
field or another. Wherever the supply 
begins to exceed the demand, a tendency 
loward reduction is immediately felt, as 
witness the falling off in the number of 
medical students in this country and else- 
Where during the past year, which in spite 
of increased standards of admission and 
other minor causes, must be attributed in 
the main to the existing superabundance 
of physicians. In other words, at the 
present day when the professional schools 
are making such headway at the expense 
of the old general culture course, univer- 
sit attendance becomes more and more in- 
Hucneed by existing economic and indus- 
trial conditions, especially in a country 
like the United States, in which the prac- 
tical side of life is emphasized with such 
vigor, and likewise in a country such as 
Germany, which during the past few 
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years has adopted so many of our own 
methods in the conduct of its industrial 
and commercial affairs. While Germany 
can not be said to have sacrificed any edu- 
cational ideals for this new movement, 
it has at all events allowed the in- 
fluence of things practical to be strong- 
ly felt. In connection with this impor- 
tant question of the widespread increase 
of applied science students as affecting 
both Germany and the United States, we 
might point out that in no instance docs 
a German school of technology form a 
coherent part of a university proper as 
is so frequently the case in this country. 
And what is more, it seldom happens that 
a German technological school is located 
in a university town, and more than one 
such school is never, under any circum- 
stance, allowed to exist in the same city, 
whereas in the United States we revel 
in the luxury of supporting several tech- 
nological departments within hailing dis- 
tance of one another, to mention only 
Harvard University, the Massachusetts 
Institute of Technology and Tufts Col- 
lege, for Boston, and Columbia University, 
the Stevens Institute of Technology and 
New York University, for New York 
city, all of which institutions offer courses 
in applied science. 

Nothing furnishes a more vivid illus» 
tration of the practical tendencies visible 
in American education than the existence 
of departments of commerce and ac- 
counts as constituent parts of several of 
our leading institutions of learning, and 
the contemplated establishment of a 
school of journalism in connection with 
Columbia University is but another phase 
of this constant and growing endeavor 
to enlarge the field of legitimate univer- 
sity activity in practical directions. 

Summarizing briefly, we have found 
that both in Germany and in the United 
States wonderful progress has been made 
in recent years in the spread of higher 
education, and this development may be 
regarded as a specific manifestation of 
the general material prosperity which has 
characterized the life of both countries 
during the past thirty years. The amaz- 
ing development of the industrial activi- 
ties of both nations has found a decided 
reflection in the rapid increase in the 
enrolments of the schools of technology 
and the university faculties of applied 
science, an inerease far above the normal 
and illustrative of the modern striving to 
bring education into closer and closer ac- 
cord with the living issues and problems of 
the day. And no harm will result from this 
tendency, provided the proper ideals are 
never sacrificed to the popular demand, 
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for there seems to be no cogent reason 
why the intellectual advancement of a 
nation should not be in perfect harmony 
with all those things that constitute the 
sphere of its practical activity. The 
future of higher education in Germany 
and in the United States will be proof 
against all attacks, provided there 18 no 
diminution in the proportion of persons 
animated by a desire to lead the intel- 
lectual life, and provided further that 
we never cease to adhere to those ideals 
of scholarship and learning which have 
contributed in such bountiful measure 
to Germany’s commanding position in 
the educational world. 
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German Electrical Industries. 


The condition in the electrical industries 
in Germany is indicated in the following 
report from United States Consul-General 
Richard Guenther at Frankfort. The sec- 
ond part of the annnal report of the Frank- 
fort Chamber of Commerce for the year 
1903 has just been published. It in- 
cludes a statement made by the Lahmeyer 
Electric Company that “the increased 
activity of Germany’s industries during 
1903 has had a corresponding effect upon 
the company’s business and that of the 
electric branch of Germany generally.” 

This, however, did not bring about the 
longed-for advance in prices and profits, 
as competition continued exceedingly 
keen. Many orders were filled without 
profit, and many times goods were sold 
for less than the cost of production. 

The reason for this is to be found in 
the efforts of the great electric com- 
panics to give as much employment as 
possible to their plants, which had been 
considerably extended and enlarged. 

Another cause was “the competition 
arising from the growth of native electric 
industries in many foreign countries 
Which heretofore had been profitable mar- 
kets for German electric goods. The strong 
efforts made by these domestic electro- 
technical works to crowd out German 
supplies compelled German exporting 
concerns to offer exceedingly low terms 
in order to maintain their footing in 
these foreign countries. The high. price 
of raw materials was also an obstacle 
under the above neted business condi- 
tions. The prices of some of the raw 
materials advanced toward the close of 
the year; among these were copper, brass 
and dynamo wire. ` Owing to the estab- 
lishment of a trust the price of incan- 
descent lamps has been raised fifty per 


cent.” 
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Electrical Patents. 


A method of treating pieces of mica or 
other material to prepare them for ad- 
hesive union with each other or with other 
articles has been devised by Mr. Charles 
W. Jefferson, of Schenectady, N. Y., and 


ELECTRICAL REVIEW 


of the conduit, is formed a short groove 
or depression which recedes longitudinally 
from the end of the conduit section, pref- 
erably a distance of about one inch. Croas- 
ing each other and meeting exactly with 
the groove or depression are two lateral 
grooves or depressions in the ends of the 
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METHOD OF TREATING MATERIAL TO PRODUCE AN ADHESIVE COATING. 


the patents obtained thereon have been as- 
signed to the Mica Insulator Company, 
of New York, N. Y. In the present in- 
vention, each separate piece or scale of 
mica may be so treated that it can not 
only be used as a separate insulator of a 
tough and durable quality and be trans- 
ported without danger of breaking or other 
injury or of becoming united together by 
adhesion, but will also be in condition for 
adhesively uniting it to other pieces or 
scales without the addition of any other 
material. The method, broadly stated, 
consists in subjecting the scales or pieces 
of mica to a falling adhesive substance in 
a finely divided state. The coated pieces 
or scales are then individually subjected 
to the action of heat, whereby the surface 
of each piece will be independently cov- 
ered and the material melted. The ad- 
hesive is then dried and each piece or 
scale is finally deposited by suitable means 
separately with their coated surfaces 
uppermost, so that they may be independ- 
ently handled in further operations. The 
inventor has thoroughly protected this 
idea by a series of patents covering the 
method and mechanism for carrying out 
the method and articles as produced. 

A method of joining sections of under- 
ground conduits for electric cables has 
been recently patented by Mr. James M. 
Graves; of Brazil, Ind., the object of the 
invention being to effect an improvement 
in the means of joining the abutting ends 
and securing an alignment of the ducts 
as well as a close fitting of the sections, 
so that when joined there will be no space 
between the abutting ends and the sec- 
tions will be held securely square with one 
another. In carrying out the invention, 
a conduit section made of clay is em- 
ployed, preferably containing four ducts 
and of rectangular form. In each inner 
portion of the several ducts, on both ends 


sections at the cross web. They may be 
formed by means of a die or any well- 
known method which will cause them to 
be accurate, and thus cause the ducts of 
the sections to perfectly align with the 
improved tenon. The conduit tenon is 
of such shape and dimensions that it will 
slip snugly into the grooves or depressions, 


METHOD OF JOINING SECTIONS OF UNDER- 
GROUND CONDUIT. 
that is, a body portion is provided having 
preferably four prongs projecting there- 
from, two on each side, and forming alto- 
gether a substantially H-shaped tenon, 
the inner ends of opposite prongs meet- 
ing at similar points in the opposite sides 
of the body portion and being formed 
preferably with tapering ends and round- 
ed on the inside and flat on the outside 
in cross-section for the purpose above 
noted. Two of the prongs will pass into 
the grooves or depressions, while half of 
the body of the clamp will pass into the 
lateral grooves or depressions. The por- 
tion of the tenon projecting from the sec- 
tion thus described will enter the abutting 
section in the same manner permitting 
the abutting sections to fit perfectly to- 
vether and be held sccurely in alignment. 
These grooves or depressions are in series 
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so that no matter how the conduit section 
is placed in the trench it will fit one to 
the other without turning or adjusting. 
The grooves or depressions are to be made 
deep enough so that the clamp will have 
a firm hold in the section. The improved 
clamp should preferably be made of metal, 
its thickness being sufficient to fit the 
grooves or depressions snugly. 

Mr. Charles Wirt, of Philadelphia, Pa., 
is the inventor of a rheostat, the objects 
of which are to increase the number of 
points without a proportionate increase in 
the cost and by means of which very close 
regulation can be secured, and to provide 
means whereby a portion of the heat gen- 
erated within the resistance will be trans- 
mitted to the unused portion of the resist- 
ance, so that the temperature of the rheo- 
stat as a whole will be equalized. The 
invention consists in locating the resist- 
ance within a cylindrical shell, which may 
be cheaply made of sheet steel “drawn 
up” to shape, or of cast or malleable iron. 
The resistance can be of any well-known 
form, either strip, plate or sheet, and is 
laid against the inner surface of the shell 
with the thinnest possible interposed in- 
sulation. The commutator sections are of 
metal and preferably of T-section, with 
the head and stem generally at right angles 
to one another, the bases of the stems en- 
gaging with the resistance and the heads 
separated by short intervening spaces and 
disposed together to form a path for the 
traverse of the contact brush. The com- 
mutator sections are held in place and in 
close engagement with the resistance by 
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having the space occupied by their stems 
packed with cement or other suitable 10- 
sulating substance, so that the resistance 
will be electrically joined to the sections 
of the commutator and the heads of the 
latter will form a continuous rim of sepa- 
rated insulated segments. In. lieu of 
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T-shaped sections, the commutator may 
he formed of box sections with inclined 
abutting sides. In the present embodi- 
ment, the binding material is not neces- 
sary, but the segments are forced to- 
gether and into intimate contact with the 
resistance by means of an expanding 
wedge interposed between the periphery 
of the circle of segments. The separating 
insulation between the resistance and the 
outside shell is as thin as possible, and 
interposed between the insulation and the 
steel shell is a strip of copper or other 
good heat-conducting material. By this 
means the heat generated within that part 
of the resistance, through which the cur- 
rent is flowing, will pass through the 
lining of good heat-conducting material 
and be transferred to the unused portion 
of the resistance and to that portion of 
casing which is adjacent thereto. 
peers 
The World’s Fair Souvenir of the 
Westinghouse Industries. 

The Westinghouse Companies Publish- 
ing Department has issued in behalf of 
the joint Westinghouse industries a splen- 
did publication for distribution at the 
World's Fair, St. Louis. The book de- 
scribes and illustrates the works and prod- 
ucts of the various Westinghouse com- 


panies, both in America and foreign coun- 
tries. The book is handsomely printed 
and is tastefully bound in an illuminated 
cover. The interests concerned and from 
which illustrations have been drawn are: 
Cooper Hewitt Electric Company, East 
Pittsburg Improvement Company, Nernst 
Lamp Company, Pittsburg Meter Com- 
pany, R. D. Nuttall Company, Sawver- 
Man Electric Company, Security Invest- 
ment Company, the American Brake 
Company, the Bryant Electric Company, 
the Perkins Electric Switch Manufactur- 
ing Company, the Union Switch and Sig- 
nal Company, the Westinghouse Air 
Brake Company, the Westinghouse Foun- 
drv Company, the Westinghouse Machine 
Company, Westinghouse Automatic Air 
and Steam Coupler Company, Westing- 
house, Church, Kerr & Company, West- 
inghouse Electric and Manufacturing Com- 
pany, Westinghouse Inter-Works Rail- 
wav, Westinghouse Traction Brake Com- 
pany, Canadian Westinghouse Company, 
Limited; Société Anonyme Westinghouse, 
France; Société Anonyme Westinghouse, 
Russia; the British Westinghouse Elec- 
trie and Manufacturing Company, Limit- 
ed: the Traction Power and Securities 
Company, Limited, England; the West- 
inghouse Brake Company, Limited, Eng- 
land ; Westinghouse Electricitäte Actien- 
gesellsehaft, Germany. 
<> 


Western Society of Engineers. 

The Journal of the Western Socicty 
of Engineers for June contains, among 
other papers, a description of the hydro- 
eleetrie power development at and near 
Joliet, I This is by Mr. T. T. John- 
‘lon, and shows the development going 
on at that place, a 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXXX—ON USING RADIOACTIVE 
SUBSTANCES IN X-LIGHT AND DERMA- 
RAY TUBES. 

In note exv, Enecrrican REVIEW, 
February 2, 1901, an X-light tube with a 
radioactive cathode was described and il- 
illustrated, the radioactive substance—im- 
pure radium chloride—forming the face 
of the cathode. In another experiment the 
radioactive substance was placed in a re- 
ceptacle and covered with a thin plate of 
aluminum forming the concave side of 
the cathode. The object of the experi- 
ments was to see if the life of the cathode 
stream could be prolonged by any proper- 
ty of the radioactive substances; for use 
increases the resistance of a vacuum tube 
until the cathode stream does not form. 
To overcome the resistance hydrogen has 
been recommended and various methods of 
operating a hvdrogen regulator have been 
given, the best perhaps being the intro- 
duction of the gas through the inter- 
molecular spaces of a palladium tube 
forming a part of the wall of the vacuum 
tube. Regulators of this kind have been 
shown in note l, Fig. 52, ELECTRICAL RE- 
VIEW, February 15, 1899; note lxii, Fig. 
57, EvecTricaL Review, April 26, 1899; 
note Ixxxvi, Fig. 68, ELECTRICAL REVIEW, 
February 7, 1900. Instead of hydrogen 
radioactive substances were employed, as 
they continually produce hydrogen by 
atomic disintegration as wel] as helium. 
The radioactive substance used in most 
of the experiments was radium chloride 
of an activity three thousand times that 
of uranium. It was placed in a small 
tube attached to the X-light tube and held 
in place by a plug of glass wool. If the 
rate at which the gas is liberated from the 
radioactive material is not rapid enough 
to keep down the resistance of the tube a 
more rapid escape can be produced by 
heating. The most practical arrangement 
for producing this sudden liberation was 
a modification of the plan described in 
note exxxvili, ELEcTRicAL Review, May 
3, 1902. The radioactive material was 
mixed with a conducting powder and 
packed in a tube as shown at HR, Fig. 
2) EnecrricaL Review, December 12, 
1903. This tube being placed in shunt 
circuit allowing the generator used to ex- 
cite the X-light or derma-ray tube to 


produce at will the necessary heat in the 
radioactive substance to hberate sutheient 
emanation to cause the cathode stream to 
start, the current then being automatically 
shut off to prevent the liberation of more 
emanation than is required. Rutherford’s 
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emanation is a heavy gas with a molecular 
weight of about two hundred. Ruther- 
ford having shown his emanation gave 
rise to the excited activity discovered by 
the Curies and that the excited activity 
could be condensed on a negatively 
charged wire instead of being indiscrimi- 
nately deposited on all surrounding sub- 
stances (the wire reaching an activity ten 
thousand times as great as the thoria from 
which the emanation arose), experiments 
were tried in which the cathodes of the 
X-light tubes containing the radioactive 
substances were kept charged negatively, 
when the tubes were not in use, to see if 
the great condensation of induced activity 
on the cathodes could prolong the life of 
the cathode stream. Now that radioactive 
substances of considerable intensity are 
easily obtainable these methods may be 
of sufficient interest to mention. 
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Reviews of Current Engineering and Scientific 


The Use of Alternating Currents in Chemistry, 
and the Theory of the Reactions Which 
They Bring About. 

The chemical reactions brought about 
by means of alternating currents have 
been studied by M. Daniel P. A. Berthe- 
lot, and some interesting conclusions have 
been reached. The subject was first taken 
up by the author in 1897, when he was 
studying the transformation of sugar into 
alcohol. The apparatus used consisted of 
a group of six or eight Bunsen batteries 
connected to an oscillating commutator, 
so as to reverse periodically the current 

through the electrolyzing cell. This cur- 
rent was passed through acidulated water, 
and the regulating resistance adjusted 
until no gases were liberated at the elec- 
trodes. The electrodes were then intro- 
duced into the aldehyde, and the effect 
noted. It was thought that the simultanc- 
ous oxidation and reduction might be com- 
pared with fermentation, and that alkali 
would be formed. To understand the 
action, consider the case of aldehyde in 


the presence of air and an alkali. Oxygen. 


plays an electronegative rôle; the alde- 
hyde the electropositive, with a liberation 
of heat and a change to acid; then per- 
haps simultaneously the acid acts electro- 
negatively, combining with the electro- 
positive alkali to form a salt, also with 
the liberation of heat. In this illustration 
the aldehyde alternates between electro- 
positive and electronegative conditions, 
and it is such reactions that may be 
brought about by alternating currents. It 
will be realized that there are many such. 
—Translated and abstracted from L’ Eclat- 
rage Électrique (Paris), July 9. 
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The Electric Lighting of Ladysmith, Natal. 


An electric lighting plant has been 
erected at the town of Ladysmith, Natal. 
The building is of wood and iron, divided 
into two parts, one forming the engine 
room and the other the boiler room. In 
the boiler room there are two boilers of 
the locomotive type, each capable of evapo- 
rating 2,175 pounds of water per minute 
at 145 pounds pressure. The fire boxes 
were especially designed to suit the Natal 
coal. ‘The engine room contains at present 
two steam dynamos, each with an output 
of fifty kilowatts. These sets consist of 
compound two-crank Willans & Robin- 
son engines, run non-condensing, and di- 
reetly coupled to two six-pole compound- 
wound generators, each delivering 137 am- 
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peres at 220 volts. These are connected 
to the opposite sides of the three-wire sys- 
tem. ‘There are two switchboards in the 
engine room, one for the generators and 
the other controlling the distributing sys- 
tem. The distributing mains are carried 
overhead on thirty-foot iron poles, placed 
forty yards apart. The mains consist 
mostly of No. 6 standard wire gauge bare 
copper wire, except in the principal 
streets, where a stranded wire is used. 
The streets are lighted by 100 incandes- 
cent lamps, each of thirty-two candle- 
power. At the present time there are 
about 120 houses making use of this sup- 
ply. The charges for lighting are on a 
sliding scale, from one shilling to eight- 
pence per kilowatt-hour. The population 
of Natal, according to the last returns, was 
5,321. Of this number, 2,373 were white. 
—Abstracted from the Electrical Review 
(London), July 8. 
a 


Some Notes on Testing. 


While many articles dealing with shop 
testing have been written, there are, ac- 
cording to “C. H. R. T.”, a few conven- 
ient and simple tests which are always 
carried out, but which are seldom men- 
tioned. When a motor is to be tested for 
speed, it may happen that there is at hand 
no supply of the proper electromotive 
force. It may also happen that when 
a dynamo is to be tested for voltage there 
is no convenient method of driving it at 
the proper speed. In the latter case the 
dynamo may be run as a motor, should 
there be a suitable supply of power; but 
should the voltage be too low, the speed 
of the dynamo or the motor will also be 
low, and a correction must be made. The 
correct speed of the dynamo or motor op- 
crated in this way will be found from 
DS _ DV+LV 
MS ~ MV—LYV, 
where DS is the speed of the machine 
running as a dynamo; MS, the speed at 
which it will run as a motor on its proper 
voltage; DV, the voltage generated as a 
dynamo; MV, the voltage for which the 
machine is designed; LV, the volts lost 
in the armature and series field coils, if 
any. It is more convenient to test the 
speed of a motor by driving it as a dyna- 
mo, but the speed is not exactly right. 
The same formula will give the speed at 
which the machine will run upon the 
proper voltage. Before sending out a 
compound dynamo or motor, it is desirable 


the following formula: 


that it should be tested to see if all con- 
nections have been made properly. The 
convenient way of doing this is to short- 
circuit the series winding for a few sec- 
onds after the machine has been put in 
operation. In the case of a dynamo the 
external current will increase if the series 
winding opposes the shunt. It will de- 
crease if the machine is correctly coupled. 
In the case of a motor, the external cur- 
rent of the driven machine will decrease 
if the machine is wrongly coupled, and in- 
crease if it is correct. For these tests 
the most convenient have supply mains of 
fairly low voltage—say about 100—in a 
convenient place, so that all machines 
above that voltage may run on them. In 
making this test care must be taken when 
a high-voltage shunt machine is connected 
to the low-voltage circuit. When this is 
done it is frequently necessary to start 
the machine by hand, owing to the weak 
field.— A bstracted from the Electrical En- 
gineer (London), July 8. 
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The Condition of Industrial Electro- 
metallurgy. 

In this section of a serial, M. J. Izart 
considers the practical application of the 
electrolysis of fused salts. It is admitted 
that, for the present, electric furnaces can 
not compete with blast furnaces for the 
reduction of iron ore. There are, how- 
ever, certain applications where the elec- 
tric furnace can be applied successfully. 
In one case only can the electric furnace 
act as an auxiliary to the blast furnace— 
that is, in the agglomeration of powdered 
mineral. To use the ore in the powdered 
condition in the blast furnace is difficult 
and dangerous, so that it is necessary to 
form the ore into briquettes—a costly 
process. On the other hand, the enormous 
consumption of iron ore indicates that the 
day is not far off when material at present 
discarded must be used. A mineral con- 
taining less than fifty per cent of iron 18 
discarded to-day, but, before long, this 
will have to be employed. To do this 
some method of concentration will be nec- 
essary; but, unfortunately, these concen- 
trates are obtained in the form of a very 
fine powder, making them unsuitable for 
the blast furnace, so that briquetting or 
agglomeration in some way must be adopt- 
ed. Mechanical agglomeration is costly, 
but agglomeration by means of the elec- 
tric furnace—such as that develaped by 
Ruthenburg—seems to solve the problem. 
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The production of steel electrically is, 
however, on a different basis, since here 
there are a number of important advan- 
tares incident to the use of the electric 
furnace, This is particularly true when 
certain grades of steel, such as nickel or 
chrome steel, are desired, as the percentage 
of the material can be controlled, and the 
introduction of other materials not de- 
sirable can be avoided. These remarks 
also apply to the manufacture of alloys 
of iron, where it is important to be able 
to produce a perfectly defined material. 
There are a number of installations in 
operation to-day producing various quali- 
ties of steel and iron alloys in the electric 
furnace. Among these may be mentioned 
the Praz station in France, where the 
Héroult svstem is in operation; and the 
Gysinge station in Sweden, using the 
Kjellin process. In Germany the Gin 
process will be put into operation at Ver- 
dahl and at Westphalia, and in Italy 
Stassano is trying a system at Turin.— 
Translated and abstracted from L’Indus- 
frie Électrique (Paris), July 10. 
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The New Two-Phase Station at Sheffield, 
England. 

The electrical supply system at Shef- 
field, England, is one of the oldest in the 
United Kingdom. The Sheffield Electric 
Light and Power Company was formed in 
1892, although for some years previous 
to this light had been supplied from a 
factory to outsiders. In 1897 the cor- 
poration bought the works from the com- 
pany, and in 1900 it was decided to change 
over to a two-phase system. The old gen- 
erators have been rewound, and new works 
at Neepsend have been erected. A special 
feature of this station is the arrangement 
of boilers and furnaces, a regenerative Sys- 
tem of induced draught being employed, 
from which considerable economy is antici- 
pated. The coal-handling apparatus is 
very complete, cach charge of coal being 
weighted automatically end registered. It 
Is impossible for the attendant to obtain 
coal without this registration. The boil- 
er equipment consists of two Stirling boil- 
ers, each with a superheater, with a ca- 
pacity of 30,000 pounds of steam per 
hour, and a guarantee of eighty per cent 
cliciency. Two more of the same type 
have been ordered. Each boiler is fitted 
with Bennis quadruple machine stokers 
and compressed-air furnaces. Each is ar- 
ringed with strong cast-iron side bars and 
‘ven compressed-air bars. The Ellis & 
Faves system of induced draught has 
wn employed. The flue gases are 


drawn from the boiler by a fan 


_ ELECTRICAL REVIEW 


passing tnrough a group of 423 two 
and three-quarter-inch air-heating tubes 
on their way to the fan and_ the 
chimney. The air supply passes around 
the tubes, and there are long, flat air 
ducts at the side of cach boiler. Part of 
the air passes into the furnace between 
the bars of the Bennis stoker, while part 
is led into the boiler at the side near the 
back of the furnace. The air here passes 
into the furnace through twenty-four 
three-inch by two-inch openings. The fan 
for each boiler is capable of dealing with 
45,000 cubic feet of air per minute. It 
is driven at 580 revolutions per minute 
by a thirty-horse-power two-phase motor, 
the motor being provided with a speed- 
regulating rheostat. Each boiler is con- 
nected by means of a seven-inch wrought- 
steel lap-welded steam main, with bends 
of large radius, to a 1,500-kilowatt Par- 
sons turbine. These turbines run at 1,500 
revolutions per minute, and take steam at 
150 degrees superheat. They are directly 
coupled, through flexible couplings, to the 
two-phase alternators. Each set has its 
own surface condenser. The circulating 
and air pumps are motor driven, the speed 
of the motor in all cases being regulated 
by resistance in the rotor circuits. Oil 
channels, through which the lubricating 
oil for the turbines is passed, are located 
in the basement. A high-tension switch- 
board has been erected on a gallery, to 
which the concentric distributing cables 
are brought. One concentric cable is used 
for each phase. The engine room has 
been supplied with a traveling crane op- 
erated by hand, which can be converted 
to an electric crane if desired. Distribu- 
tion is made to a number of substations 
at 2,200 volts.—A bstracted from the Elec- 
trician (London), July 8. 
ad 
Some New Rectifying Effects in Conducting 
Gases. 

The manner in which electricity passes 
from a metal to a gas, or from a gas to a 
metal, is not well understood. An in- 
vestigation was therefore undertaken by 
Mr. P. G. Nutting, to determine what con- 
ditions of the metal or the gas favored 
the transfer of electricity from one to 
the other. At the same time it was sought 
to obtain some light on the mechanism of 
surface condition. The results of his first 
work while somewhat crude, have a direct 
bearing on the theory of metallic gas con- 
duction. If an alternating current of a 
maximum voltage just a little above the 
maximum total drop in potential between 
electrodes be employed to send a current 
through a gas, conditions can not change 
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appreciably between successive alterna- 
tions, and the excess of current in one 
direction may be taken as a rough meas- 
ure of the relative surface conductivity 
at the two electrodes. It is hardly con- 
ceivable that there can be any rectifying 
effect, due to the gas itself, away from the 
electrodes, as this would require a fixed 
orientation of these particles; hence, recti- 
fication may be regarded as due to con- 
ditions existing at the metal gas surface 
and in the immediately adjacent metal 
and gas. Most of the work is done with 
Pliicker tubes, slightly altered according 
to the conditions desired. A direct-cur- 
rent Weston milli-ammeter measured the 
rectifying current, and an alternating- 
current voltmeter gave the total current. 
Rectification as small as half of one per 
cent could be easily measured. The fol- 
lowing effects were noticed: if there is 
a difference in pressure in the gas about 
the two electrodes, a rectifying current 
will pass from the point of high pressure 
to that of low pressure. If oxidation 
around the low electrode is sufficiently 
complete, rectification takes place. If one 
electrode be larger than the other, rectify- 
ing current will pass from the small to 
the large. When the large electrode is 
three times the size of the smaller, a recti- 
fication of twelve per cent is observed. The 
difference of temperature between the two 
electrodes causes a rectifying current to 
pass from the hot to the cold. When one 
tube is heated to about 250 degrees, and 
the other kept cold by means of a wet 
cloth, a rectification of twenty-five per 
cent is obtained. If one bulb of a Pliicker 


‘tube is filled with mercury vapor, and the 


other with air or hydrogen, there is a de- 
cided rectifying effect from the mercury 
vapor toward the hydrogen. The condi- 
tion of the surface of the electrodes ap- 
pears to determine a slight but decided 
rectifying effect, the current passing from 
the smooth to the rough. With one mer- 
cury electrode and the other of iron of 
the same size, there is but a slight recti- 
fying effect from mercury to iron on start- 
ing the current. After the current has 
been running for some time, the mercury 
vapor over its electrode tends to increase 
the rectification, while the much hotter 
iron electrode tends to decrease it. It 
will appear from this that the action of 
the Cooper Hewitt rectifier on a three- 
phase circuit is largely due to the much 


greater surface exposed by the mercury 
electrode and the greater density of mer- 
cury vapor in its immediate neighborhood. 
The author also discusses the shape of the 
current wave passing through the tube.— 
Abstracted from the Physical Review 
(Lancaster, Pa.), July. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Sprague-General Electric Type 
M Control System. 

The Sprague-General Electric type M 
control is designed primarily for the 
operation of a train of motor or trail 
cars, coupled in any combination and the 
whole operated as a single unit from 
any controller on the train. The sys- 
tem may also be used to advantage on 
individual equipments and locomotives. 

The control apparatus for each motor 
car may be considered as consisting es- 
sentially of a motor controller and a mas- 
ter controller. 

The motor controller comprises a set 
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The master controller operates a num- 
ber of electrically operated switches, or 
“contactors,” which close and open the 
various motor and resistance circuits, and 
an electrically operated “reverser” that 
connects the field and armature leads of 
the motors to give the desired direction 
of movement to the car. Both the con- 
tactors and reverser are operated by solen- 
oids, the operating current for which 
is admitted to them by the master con- 
troller. 

Each motor and trail car is equipped 
with train cable, consisting of nine or 
ten individually insulated conductors con- 


MASTER CONTROLLER—OPEN, 


of apparatus—usually located underneath 
the car—which handles directly the 
power circuits for the motors, connect- 
ing them in series and parallel and com- 
mutating the starting resistance in series 
with them. This motor controller is 
operated electrically, and its operation in 
establishing the desired motor connections 
is controlled by the motorman by means 
of the master controller which is similar 
in construction to the ordinary cylinder 
controller and is handled in the same 
manner. Instead of effecting the motor 
combinations directly, however, this con- 
troller merely governs the operation of 
the motor controller. 


nected to corresponding contacts in 
coupler sockets located at each end of 
the car. This train cable is connected 
identically on each motor car to the mas- 
ter controller fingers and the contactor 
and reverser operating coils, and is made 
continuous throughout the train by 
couplers between cars, connecting to- 
gether corresponding terminals in the 
coupler sockets. 

All wires carrying current supplied di- 
rectly from the master controller form the 
“control circuit”; those carrying current 
for the motors form the “motor” or 
“power circuit.” 

Inasmuch as the motor controller oper- 


ating coils are connected to this control 
train line, it will be appreciated that 
energizing the proper wires by means of 
any master controller on the train will 
simultaneously operate corresponding 
contactors on all the motor cars, and ei- 
multaneously establish similar motor con- 
nections on all cars. 

The Sprague-General Electric type M 
control permits a train of motor cars 
and trailers to be operated as a aingle 
unit from any master controller on the 
train. If desired, a master controller 
can be placed on each platform of trail 
cars, thereby providing for the operation 
of the train from any platform. With 
this arrangement, the motorman can be 
always at the head of the train, regard- 
less of the combination of the cars. 

The entire train with type M control 
may thus be regarded as a unit; the 
motorman has the same control over a 
train that he would have over a single 
car with the ordinary cylinder control- 
ler. 

Should the motorman remove hie hand 
from the operating handle of the mas- 
ter controller, the current will be immedi- 
ately cut off from the entire train, thus 
diminishing the danger of accident in 
case the motorman should suddenly be- 
come incapacitated. 

The system will operate at any line 
potential between 300 volts and 600 volts, 
and the action of all contactors is abso- 
lutely reliable and instantaneous. 

On heavy equipmente the effort of the 
motorman in operating the master con- 
troller is so much less than that required 
to handle a large cylindrical controller 
that he can give more attention to the 
air brakes and other parts of the equip- 
ment, especially in cases of emergency. 
The ease with which it is operated also 
makes the type M control particularly 
well suited for use on large locomotives. 

The approximate total weight per 
motor car of control equipments, exclu- 
sive of supports, is as follows: 
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Weight of Equipment 


Aggregate Horse- 

Power of Motors. in Pounds. 
100 1,500 
200 2,000 
300 2,500 
500 4,000 
640 


| 4,500 
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The approximate weight of the appara- 
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tus for each trail car, which comprises 
train cable, coupler sockets and connec- 


tion boxes, is 100 pounds. 

In many cases it will be found advan- 
tageous to anticipate the future growth 
of an interurban road by equipping each 
motor car with type M control. In these 
cases it will be easy to change from single 
car to train service whenever warranted 
by traffic conditions. 

The position of the handle on that mae- 
ter controller which the motorman is oper- 


ELECTRICAL REVIEW 


controller. The contactor is so designed 
that the motor circuit is closed only when 
current is flowing through its operating 
coil; and gravity, assisted by the spring 
action of the finger, causes the arm to 
drop and open this circuit immediately, 
when the control circuit is interrupted. 
Each contactor has an effective and power- 
ful magnetic blow-out, which will dis- 
rupt the motor circuit under conditions 
far exceeding normal operation. In close- 
ing, the copper tips come together with a 
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protect the contactors from brake-shoe 
dust and other foreign material, and pro- 
vide the necessary insulation. These 
boxes are built with perforated openings 
for ventilation, but shields are supplied 
for closing these perforations whenever 


desirable. 
The general design of the reverser is 


somewhat similar to the ordinary cylin- . 


drical motor reversing switch with the ad- 
dition of electromagnets for throwing it 
to either forward or reverse position. In 


GENERAL View OF SPRAGUE-GENERAL ELECTRIC Type M CONTROL System. 


ating always indicates the position of 
motor control apparatus on all cars. 

The contactors are the means of cutting 
in and out the various resistances, of mak- 
ing and breaking the main circuit between 
trolley and motore, and of changing from 
series to parallel connection. 

Each contactor consists of a movable 
arm carrying a renewable copper tip which 
makes contact with a similar fixed tip, 
and a coil for actuating this arm when 
supplied with current from the master 


wiping action, which cleans and smocths 
their surfaces. 

All contactors in an equipment are prac- 
tically identical, and the few parts which 
are subject to burning and wear are s0 
constructed as to be readily replaceable. 

In order to save space and eliminate in- 
terconnections as much as possible, several 
contactors are mounted on the eame base. 
The contactors should preferably be lo- 
cated under the car, and boxes are there- 
fore supplied which facilitate installation, 


general construction, the operating coils 
are similar to those used on the contactors, 
but in order to secure absolute reliability 
of action in throwing, the coil is given full 
line potential. The reverser is provided 
with small fingers for handling control 
circuit connections, and when it throws, 
the operating coil is disconnected from 
ground and is placed in series with a set of 
contactor coils, thus cutting the operating 
current down to a safe running value. 
These coils are protected by a fuse, which 
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will immediately open the circuit if the 
reverser fails to throw. If the position 
of the reverser does not correspond to the 
direction of movement indicated by the 
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CONTACTOR. 


reverse handle on the master controller, 
the motors on that car can not take cur- 
rent. While the motors are taking cur- 
rent the operating coil is energized, and 
the electrical circuits are in- 
terlocked to prevent possi- 
bility of throwing. 

The master controller is 
considerably smaller than the 
ordinary street car controller, 
but is similar in appearance 
and method of operation. 
Separate power and reverse 
handles are provided, as ex- 
perience has led to the adop- 
tion of this arrangement in 
preference to providing for 
the movement of a single handle in op- 
posite directions. | 

An automatic, safety, open-circuiting 
device is provided whereby, in case the 


REVERBSER. 


motorman removes his hand from the 
master controller handle, the control cir- 
cuit will be automatically opened by 
means of auxiliary contacts in the con- 
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troller, which are operated by a spring 
when the button in the handle is re- 
leased. This device is entirely separate 
and distinct in its action from that of 
the main cylinder. Moving the re- 
verse handle either forward or backward 
makes connections for throwing the re- 
verser to either forward or backward posi- 
tion. The handle can be removed only 
in the intermediate or off position. Ae 
the power handle is mechanically locked 
against movement when the reverse handle 
is removed, it is necessary for the motor- 
man to carry only this handle when leav- 
ing the car. 

When the master controller is thrown 
off, both line and ground connections 
are severed from the operating coils of 
important contactors, and none of the 
wires in the train cable is alive. 

The current carried by the master con- 
troller is about 2.5 amperes for each 
equipment of 400 horse-power or less. 
This small current-carrying capacity per- 
mits a compact construction, and the 
controller weighs only 130 pounds. 

A small enclosed switch with magnetic 
blow-out is used to cut off current from 
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lated, metallic contacts connected to the 
train wires, and the terminal plugs of 
the train contain corresponding contacts, 
The parts subject to wear are readily 
replaceable. 

All coupler sockets are provided with 
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spring catches which hold the plugs in 
contact under normal conditions, and per- 
mit them to automatically release in ca 
two cars separate. 

There is a switch, usually nine-pount. 
installed on each motor car which is used 


CONTROL COUPLER SOCKET. 


each master controller, and is supplied 
with a small cartridge fuse enclosed in 
the same box. When this switch is open 
all current is cut off from that partic- 
ular master controller which it protects. 

A special flexible cable, made up of 
different colored individually, insulated 
conductors, is used for the train cable 
and, whenever possible, to make connec- 
tions between the various pieces of con- 
trol apparatus. 

Connection boxes are provided for con- 
necting the control circuit cables at junc- 
tion points without splicing, and small 
copper terminals are supplied for attach- 
ing to the ends of the individual con- 
ductors. 

The master control cables of each car 
terminate in sockets and are intercon- 
nected by means of a short section of 
similar flexible cable fitted with plugs. 
Each socket contains a number of insu- 


to disconnect the operating coils of the 
contactors and reverser from the uae 
cable, and hence render them inoperative. 

On each car several small enclose 
fuses are placed in the control circuit 
at such points as to effectively protect 
the apparatus. | 

During acceleration, tubes of a high 
resistance rheostat are connected in sené 
with the contactor coils to cut down the 
operating current to 4 value approx” 
mating that for the running positions 0 
the controller. This rheostat is enel 
in a sheet-iron case for protection. 

The motor circuit is local to each cal; 
and on the first point the current i 
entering from the trolley or third ral 
shoe passes through the following pie* 
of apparatus in the order named: main 
switch and fuse, contactors, resistances, 
reverser, motors; thence to ground. 

In the control circuit the course 0 


f 
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the current from trolley to ground is 
through the master controller switch and 
fuse, master controller, connection box, 
to the cutout switch. From the cutout 
switch the current passes through the con- 
trol cable to the operating coils of the 
reverser and contactors, and thence 
through fuses to ground. 


Chain Block Exhibit of the Yale & 
Towne Manufacturing Company. 
The accompanying illustration shows a 

view of the chain block exhibit of the 

Yale & Towne Manufacturing Company, 

New York city, at the World’s Fair, St. 

Louis. The company has spared no pains 

to make its exhibit interesting to the 

casual man, as well aa to the engineering 
student, and it is attracting considerable 
attention. There are shown blocks of all 
three types, from one-eighth-ton to twen- 
ty tons capacity. The most interesting 
part of the exhibit is the moving hoist. 
Here is shown in operation the new elec- 
tric hoist, and there is also one each of 
the company’s triplex, duplex and differ- 
ential blocks, operated by electric motors, 
for the purpose of showing their relative 
efficiencies. Each block is supplied with 
a 1,900-pound weight, so arranged that 
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power applied to each block. The mech- 
anism is automatic, so that when the trip- 
lex weight arrives at the top, all three 
blocks reverse their motion and lower their 
weights until all reach the floor, when they 
again automatically reverse and begin to 
hoist. oe 


A New Inverse Time Limit Relay. 

The accompanying engraving illustrates 
a new inverse time limit relay announced 
by the Westinghouse Electric and Manu- 
facturing Company. ‘It is made in types 
for both single and polyphase circuits, 
the single-phase relay containing one elec- 
tromagnet with its regulating mechanism 
and the polyphase type consisting essen- 
tially of two single-phase mechanisms in 
a case and properly connected. 

The electromagnet consists of two coils 
connected in series with a series trans- 
former and having a U-shaped laminated 
iron core, from which the moving contact 
is suspended. When an overload occurs, 
the core is drawn into the coils raising 
the moving contact until connection is 
made with the stationary contact and the 
tripping circuit is closed. 

The variable time element is supplied 
by an air check, which is connected by 
a vertical rod. As the core and moving 
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equal power is applied to each block. The 
result is that the triplex block lifts its 
load quicker than the others, while, at 
the same time, the ammeters show equa] 


contact rise, the air in the checking cham- 


ber is compressed and acts in the same 


manner as a dashpot in retarding the 
closure of the circuit. An intake valve 
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allows the checking chamber to fill quickly 
when the overload is removed, and the 
relay is thus automatically reset. The 
outlet valve furnishes the inverse time 
limit feature, as the ball which closes the 
valve is held lightly under the compres- 
sion of a coiled spring, the amount of the 
pressure upon the valve from within regu- 
lating the size of the opening. When a 
slight overload occurs, the pressure upon 


A New Poryeuask INVERSE Time Limit 
RELAY. 


the check is light and the air escapes 
slowly through a small opening. In the 
event of a short-circuit, the magnet core 
would be drawn rapidly upward, the air 
being expelled quickly from the valve 
which the pressure would force wide open, 
and the tripping circuit would be closed. 
The effect upon the time limit varies 
with the amount of overload, the length 
of time being in inverse proportion to the 
excess of current. Should the overload 
cease before the contacts touch, the mag- 
net core drops to its original position and 
the relay is reset. The simplicity of this 
arrangement ensures its perfect action 
under all conditions and permits a sturdi- 
ness of construction not always found in 
conjunction with so sensitive and delicate . 
an operation. 

Adjustments are provided covering a 
wide range in time and current. The sta- 
tionary contacts can be raised or lowered, 
thus varying the distance traversed by the 
moving contacts. Both the intake and the 
outlet valves of the air check are ad- 
justable, thus controlling the speed with 


which it is emptied and filled. ‘The lever- 
age of the counterpoises attached to the 
check is also subject to adjustment, and 
by means of weights placed upon the 
scale pan beneath the magnet the weight 
of the moving element is increased. 

The construction throughout is the best 
and, in all respects, the maker states this 
relay is a high-grade instrument, which 
will give successful service under the most 
exacting conditions. 
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Round-Type Motors for Direct 
Current. 


The accompanying illustrations show 


several details of the patented single- . 


- field-coil round-type motors which the 
Sprague Electric Company, New York 
city, has placed in satisfactory service for 
a number of years throughout the country. 
These motors have a high efficiency and 
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Fie. 1.—ENcCLOsED RoUND-TYPE 
MorTor. 

remarkable endurance, and their design 
and construction make them universally 
adaptable. The motors have a strong 
torque, and are non-sparking and com- 
pact. They can be wound for a wide range 
of speeds and voltages, and either shunt, 
series or compound. They may be op- 
erated either as open or enclosed motors, 
making them practically moisture and 
dust-proof, when so required. Fig. 1 shows 
an enclosed motor, Fig. 2 showing the 
round-type motor with one door open. 

Fig. 3 shows the half-yoke and pole- 
piece of the round-type motor. The field 
frame is a steel casting made in two simi- 
lar parts, each part carrying one pole- 


Fia. 2.--Rounp-TyPE MotoR—ONE Door 
OPEN, 


piece. These two parts enclose the field 
coil, which is a single coil energizing both 
pole-pieces. The pole-pieces are cast in 
one piece with the field yoke, giving them 
solidity and security. In the magnetic 
circuit there is but one joint, and that 
is where the two half field yokes are con- 
nected. 


ELECTRICAL REVIEW 


Fig. 4 shows the round-type field coil. 
The single-field coil employed in these 
motors is a distinctive feature. This 
single coil surrounds and energizes both 
pole-pieces simultaneously and directly, 
shortening the magnetic circuit and re- 
ducing leakage to a minimum. The field 
coil is wound on a former, and is thor- 


_ Fre. 8.—HALF YOKE AND POLE PIkCEe 
oF Rounp-TyPe Moror. 
oughly insulated and taped. The arma- 
ture is of the ironclad type, with slots 
or grooves in its periphery, in which the 
armature conductors are placed and held 
securely by rigid retaining wedges. The 
armature core consists of laminations of 
soft annealed shect-steel punchings, thor- 
oughly jJapanned. The insulation in the 
slots and on the coils is reliable and 
moisture-proof. The armature coils are 


Fic. 4.—Rounp-Type Friecp Coit. 


made of pure copper of high conductivity. 
The design and construction of the com- 
mutator is to the end that perfect com- 
mutation will result. The commutator 
is of relatively large size and has a liberal 
number of segments. These are of the 
best hard-drawn copper, insulated from 
each other and from the shell by mica. 
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The commutator and brushes are accessi- 
ble at all times by side doors, and may 
be left open or enclosed, as occasion may 


require. 


Fig. 5 shows the brush-holder used with 


Fie. 5.—Rounp-TyPe BrousH-HOLDER. 


this type of motor. The carbons are held 
parallel with the commutator segments 
during the entire life of both. They are 
noiseless, cool running and can be used 
with the motor operating in either di- 
rection. The entire surface of the com- 
mutator bars is utilized by the carbons 
abutting each other. 

The bearings are of the self-aligning 
and self-oiling ring type. The motors are 
made in sizes from one-quarter to twelve 
horse-power, and are wound as standard 
machines for 115, 230 and 500 volts. 

Fig. 6 shows a sectional view of the 
round-type motor. These motors have 


been in popular demand for years, their 


Fic. 6.—SectionaL View or Rounb-TYPE 


MOTOR. 


design and construction enabling them to 
operate delicate mechanisms or drive heavy 
or cumbersome machines with economy 
and precision. The facility with which 
they may be connected to the machine 
itself, or attached to the floor, wall or 
ceiling, or run in a vertical position when 
so ordered, increases their popularity. 
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CURRENT ELECTRICAL NEWS 


nish electricity with which to run the trains through the Central 
tunnel, to and from the Grand Central station and as far north as 


the Bronx river. 
LARGE CONTRACT FOR ELECTRICAL MACHINERY—It is 


said that the AllisChalmers Company has secured a contract for 
electrical machinery which will call for the expenditure of some 


DOMESTIC AND EXPORT. 


A NEW CABLE COMPANY—A company has been formed in 
Cologne, Germany, with a capital of $1,750,000, subsidized by the 
German and Dutch governments, to lay a cable to connect with the 
Dutch settlement on the island of Celebes through the island of 
Yap in the Pelews group, and from Shanghai to Guam, where it 
will connect with the Commercial Cable Company’s Pacific cable. 


MERGER OF OREGON TROLLEY COMPANIES—Negotiations 
are being completed for the merger of the City & Suburban Com- 
pany and the Portland Railway Company, the two large competing 
street railway companies of Portland, Ore. These railways have an 
ageregate of 112 miles of track. The property of the City & Sub- 
urban Company is valued at $2,500,000, and that of the Portland 


company at $1,500,000. 

NEW POWER PLANT IN SOUTH CAROLINA—Arrangements 
have been completed ensuring the establishment of a large electric 
plant at Belton, S. C. The project will be under the management 
of the Belton Power Company, which has been organized recently. 
The company will develop from 4,500 to 5,000 horse-power on the 
Saluda river, and transmit it to Williamston. It will also furnish 
electric lighting and water to the town of Belton, S. C. The initial 


capital is $100,000. 

CHICAGO SUBWAY PLANS—A site for a general terminal of 
the Illinois Tunnel Company’s system of underground electric rail- 
ways has been secured by the company at a cost of $2,500,000, 
through the purchase of property on the west bank of the Chicago 
river. On this site there will be built a general distributing system 
for the transportation of freight between stores and warehouses 
and the steam railroads. The company’s power plant will also be 


built at this place. 

MORE POWER FROM NIAGARA FALLS—It is announced that 
a number of eastern capitalists have taken up the old Love charter, 
granted in 1891 to the Niagara County Irrigation and Water Supply 
Company, and intend to invest $9,000,000 in developing a new power 
scheme. The charter permits the company to take unlimited quanti- 
ties of water from the river above the falls, and to develop power 
at any point desired in the lower gorge. Large tracts of land have 
been bought in connection with the original scheme, but it is 
stated that the development of power will be the chief object of 


the company. 

TO DEVELOP NEW DOMINION WATER POWER—A company 
has been organized in Winnipeg, Manitoba, to develop the Silver 
falls on the Winnipeg river. The company has been incorporated 
under the name of the Manitoba Water-Power Electrical Company, 
and the capital is said to be $5,000,000. The officers are: Hon. H. J. 
McDonald, president; Sir Daniel McMillan, vice-president, and the 
Hon. R. P, Roblin, secretary-treasurer. Silver falls is a series of 
three cascades, giving a total fall in the neighborhood of thirty 
feet. A number of streams enter the river just above it, so that 
ae water passes over this fall than any other in the Winnipeg 

ver, 


THE NEW POWPR-HOUSE OF THE NEW YORK CENTRAL 
é HUDSON RIVER RAILROAD—Plans have been filed with the 
building department of the Borough of the Bronx for the construc- 
tion of a large power-house for the New York Central & Hudson 
River Railroad. The building will be located on 149th street, ninety- 
five feet west of Long Island Sound. According to the plans, the 
structure will be three stories high, 236 feet long and 167 feet wide, 
and will cost about $500,000. The superstructure will be of granite, 
brick and terracotta, while the framework will be of steel. C. W. 
Smith, the architect for the railroad company, will have charge of 
the work. The contract for the foundation, which is to be of con- 
Crete, has been awarded to E. C. Weeks & Son, and work has been 
oy Bids for the superstructure, which will be started as soon as 

e foundation is finished, are yet to be considered. When com- 
pleted, the power-house will contain the machinery which will fur- 


$2,000,000. The contract is reported to have been awarded by 
Thomas E. Murray, acting as consulting engineer for the Brooklyn 
Rapid Transit Company, the New York Edison Company and a 
number of other companies in which Mr. Anthony N. Brady is one 
of the dominant factors. There will be six 5,500-kilowatt turbines, 
direct-connected to twenty-five-cycle, 750-revolutions-per-minute, 
three-phase, alternating-current generators. The latter machines 
will be wound to give either 6,600 or 11,000 volts. One of these units 
is to be installed in a large power-house which the Brooklyn Rapid 
Transit Company is erecting at Kent and Division avenues, Brook- 
lyn, N. Y. It is estimated that this power-house will contain aimost 
100,000 horse-power in machinery. Twelve turbines in all are to 
be put into the plant. This statement has been contradicted, accord- 
ing to press statements, by President Winter of the Brooklyn Rapid 


Transit Company. 
TELEPHONE AND TELEGRAPH. 


KENDRICK, IDA.—The Inland Telephone Company will extend 


its line to this place. 
ORLEANS, IND.—The Hoosier Telephone Company is now re- 


building its system in this town. 

PORTLAND, ME.—The Automatic Telephone Company has been 
granted a franchise by the city council. 

SALT LAKE CITY, UTAH—The Independent Telephone Company 
has opened its new building in this city. 

SIOUX CITY, IOWA—The Sioux City Telephone Company has let 
contracts for a new building to cost $25,000. 


WOODSTOWN, N. J.—A meeting has been held in the interest of 
a rural line, and it is expected that a company will shortly be 


organized. 
MONTROSE, PA.—The Tunkhannock & Wyoming Valley Tele- 
phone Company is installing a 200-drop switchboard in its Tunk- 


hannock exchange. 
LEAVENWORTH, KAN.—The People’s Telephone Company is 
preparing to expend about $70,000 in equipping its system in this 


city with new apparatus. 

CRANBROOK, BRITISH COLUMBIA—The Cranbrook Electric 
Light Company, which operates the telephone lines in this district, 
is preparing to extend the system to Moyie and Wardner. 


STILLWATER, MINN.—Work has been commenced by farmers 
on a rural line running south of Stillwater. It is stated that prac- 
tically all the farmers between this city and Afton will become 


subscribers. 
WICHITA, KAN.—It is reported that the Missouri & Kansas Tele- 

phone Company has formulated plans whereby it is to install an 

entirely new local system in the city of Wichita, and that work will 


begin shortly. 
NORWALK, OHIO—The American Telephone and Telegraph Com. 

pany has made preparations to build a new long-distance line from 

North Baltimore to Norwalk, connecting at the latter place with the 


company’s main long-distance lines. 


HASTINGS, NEB.—The city council has granted a thirty-year 
franchise to the Hastings Independent Telephone Company, reserv- 
ing the right to purchase the company’s property at the end of ten 
years at an appraised valuation to be determined upon by designated 


citizens, Wires in the business portion of the town will be placed 


underground. 
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ELECTRIC LIGHTING. 


HEALDSBURG, CAL.—The annual report of the municipal light- 
ing plant and waterworks shows a net profit to the city of $5,988.32. 


LANSING, MICH.—Improvements costing $20,000 are to be made 
to the city lighting system. 


TRAVERSE CITY, MICH.—The plan of installing a municipal 


lighting plant in connection with the waterworks is being con- 
sidered. 


LAKE CITY, IOWA—The Lake City electric light plant, which is 


controlled by local capital, has been leased for a term of years to 
Otto E. Brownell. 


GENEVA, N. Y.—It is reported that plans are under way for the 
consolidation of the electric lighting plants of Geneva, Waterloo, 
Seneca Falls and Auburn. 


McKEESPORT, PA.—An ordinance has been passed authorizing 
a special election on the question of a $125,000 bond issue for a 
municipal electric light plant. 


STURGIS, S. D.—The Sturgis electric light plant, which fur- 
nishes light for this city and Fort Meade, has been enlarged by the 
addition of two 200-horse-power boilers. 


HOPKINSVILLE, KY.—Articles of incorporation of the Pem- 
broke Light, Power and Water Company have been filed with the 
county clerk. The capital stock is $20,000. 


MILTON, FLA.—A franchise has been granted to the Milton Elec- 
tric Light Company to erect and maintain poles and wires within 
the city limits. Construction is to begin within five months. 


YORK, PA.—Work on the new power plant at York Haven has 
progressed so rapidly that there is a possibility of its being com- 
pleted about August 15, instead of in September, as had been pre- 
viously planned. 


BEVERLY, MASS.—The Beverly Gas and Electric Company has 
installed three new 150-kilowatt generators of the General Electric 
make and a new switchboard. <A twenty-four-hour service is fur- 
nished, the company lighting Manchester-by-the-Sea in addition to 
Beverly. 


SAN FRANCISCO, CAL.—There has been placed on record a 
deed of trust by which the Mutual Electric Light Company transfers 
to the Mercantile Trust Company, of San Francisco, all its real and 
personal property as security for the guaranteeing of an issue of 
$400,000 worth of five per cent thirty-year gold bonds. 


SHELBY, MICH.—This village is considering the advisability of 
either shutting down the municipal electric lighting plant or raising 
the rates so as to put the plant on a self-supporting basis. It is 
possible that the outcome of the matter may be the issuing of bonds 
for the installation of a complete new plant, the present one being 
inadequate to supply the needs of the village. 


GLADSTONE, MICH.—Extensive improvements to its plant are 
being planned by the Electric Light and Power Company, of Manis- 
tique. The plant is to be materially enlarged, so that new industries 
locating in this city can be supplied with power. Fifty thousand 
dollars will be spent for the purpose. The energy utilized is secured 
from the river, which is harnessed near the point at which it empties 
into Lake Michigan. 


ALBION, N. Y.—The Albion Electric Light, Power and Gas Com- 
pany has elected the following directors and officers for the ensuing 
year: Directors—-Hon. Frank A. Dudley, Wallace C. Johnson, Niag- 
ara Falls; Bird W. Spencer, William Young, Passaic, N. J.; Lucian 
H. Tyng, Buffalo; Frederick W. Cole, Poughkeepsie; Sanford T. 
Church, Albion. Officers—president, Bird W. Spencer; vice-president 
and general manager, W. C. Johnson; treasurer, L. H. Tyng; secre- 
tary, S. T. Church. 


BALTIMORE, MD.—The county commissioners have closed a 
contract with the Mount Washington Electric Light and Power 
Company for furnishing electric lights for public highways at Mount 
Washington, Arlington, Govanstown, Towson, Lutherville, Pikesville, 
Glyndon and Reisterstown. The contract is for five years, and the 
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company is allowed $35 per year for light of sixty-candle-power and 
$25 per year for thirty-two-candle-power lights, to be kept burning 
on nights when the moon is not shining. The company is allowed 
$42 per year for lights of sixty candle-power and $36 per year for 
lights of thirty-two candle-power, to be burned all night. A contract 
has also been closed with the Mount Washington Electric Light and 
Power Company. The company is allowed $99.92 per year for fur- 
nishing all-night are lights at the villages of St. Denis and Catons- 
Ville. 


WASHINGTON, D. C.—At the annual meeting of the stockholders 
of the International Motor and Power Company the following trus- 
tees were elected: Hopewell H. Darneille, Washington; Samuel W. 
Smith, M. C., Pontiac, Mich.; Charles F. Joy, St. Louis, Mo.; Jacob 
H. Gallinger, of New Hampshire; Alexander H. Bell, Washington; 
William L. Walter, Port Huron, Mich.; Frank W. Bartlett; Edgar 
Weeks, Mount Clemens, Mich.; B. H. Brockway, Washington; Henry 
L. Biscoe, Washington; Tompkins C. Delavan, New York city; 
Charles H. Fred, J. S. Ziegler, S. H. Bell and Francis Nye, of Wash- 
ington. 


SARATOGA SPRINGS, N. Y.—The annual meeting of the stock- 
holders of the Mechanicsville Electric Light Company was held re- 
cently, when these directors were elected: James Greenaway, M. F. 
Farrow and Edwin Farron. The directors elected the following 
Officers: president and treasurer, Edward Farron; vice-president, 
James Greenaway; secretary, M. J. Farron. The Halfmoon Heat, 
Light and Power Company’s stockholders have elected these direc- 
tors: J. C. Duncan, H. O. Bailey, W. L. Howland, E. H. Strang, S. 
Nelson Lee, Stephen Lee, A. J. Harvey, Fred H. Ferris and Thomas 
Slavin, of this village, and W. R. Palmer, of Stillwater. 


DETROIT, MICH.—The lighting of Detroit costs $40.16 per arc 
lamp, according to the financial statement of the commission. This 
is a reduction of nearly $1 from last year’s figures, when each arc 
lamp cost $41.03. The total cost of operating for the year was $123,- 
093.99, an increase of $2,685.98 over last year, but 143 new lamps 
have been installed since then. During the year there was spent 
$199,318.05, leaving a balance on hand of $42,592.75. The amount 
spent for permanent investment during the year is estimated at 
$63,903.97, bringing the total investment in the plant up to $849. 
506.43. Deducting three per cent for depreciation, this makes a total 
net investment on June 30, 1904, of $824,021.24, giving a total net 
increase in investment of $36,967.43. 


NEW PUBLICATIONS. 


MINING MAGAZINE—The first issue of the Mining Magazine. 
anew monthly published by Mr. W. J. Johnston, at 120 Liberty street. 
New York city, contains several articles of value to the active mine 
manager, superintendent or engineer. There is an illustrated article 
by John A. Church, entitled “Mining, Past and Future.” Frederick 
Leslie Ransome contributes an illustrated article entitled “The 
Geographic Distribution of Metalliferous Ores Within the United 
States.” “Notes on the Metallurgy of Copper, Lead and Zinc” are 
treated by Walter Renton Ingalls. An illustrated article by Carl 
Henrich treats of the Guanajuato mining district. Other contribu- 
tions are: “Commercial Conditions of the Competitive Coal Mar- 
kets,” by Henry S. Fleming; editorials; mining digest and a mining 
index. The subscription price is $2 a year, $1 additional for foreign 
postage. 


THE CEMENT AGE—The Cement Age is a new magazine pub- 
lished by Bruce & Johnston, at 42 Broadway, New York city. The 
first issue of the Cement Age was published in June, 1904. This 
contained a reprint of a paper read before the Engineers’ Club, of 
Philadelphia, on “The Many Uses of and Increasing Demand for 
Plastic Materials.” The second number, published in July, contains 
a résumé of the report of the Insurance Engineering Experiment 
Station on the conflagration in Baltimore. The publishers promise 
other numbers equally strong, and even better than the initial issues. 
The editor of the paper is Mr. Robert W. Lesley, who is well known 
as a broad-gauged and thoroughly experienced architect and engi- 
neer. The initial issues of the magazine are entitled, at least, to a 
careful consideration. The illustrations are well taken care of, and 
the general appearance and make-up are very good. The charter 
subscription offers the magazine for a year for fifty cents. 
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ELECTRIC RAILWAYS. 


OTTUMWA, IOWA—A right of way is being secured for the 
proposed Chicago, Ottumwa & Western Electric interurban. The 
first portion will be built from this city to Eddyville. 


PORTLAND, ORE.—Articles of incorporation are to be filed for 
the Portland, Salem & West Side Railway. The road will be 
seventy-one miles long and will be operated by electricity. The 


estimated cost of the road is $1,000,000. 


BOSTON, MASS.—The West End Street Railway Company has 
petitioned the railroad commissioners for authority to issue 3,000 
shares of additional stock, aggregating $150,000 par, for payment 
of improvements, alterations and permanent additions. 


OKLAHOMA CITY, OKLA.—The name of the Metropolitan Street 
Railway Company has been changed to the Oklahoma City 
Railway Company, and the new company will at once proceed to 
construct about five miles more of track. Ten new cars have been 


ordered. 


NIAGARA FALLS, N. Y.—At the next meeting of the legisla- 
ture application will be made to allow the St. Catharines, Pelham & 
Welland Electric Railway Company to extend its line through the 
townships of Pelham, Wainfleet and Moulton to a point within the 


town of Dunnville. 


DARBY, PA.—The council has passed an ordinance granting the 
Darby & Yeadon Street Railway Company permission to come into 
the borough. The company, which is a branch of the Philadelphia 
Rapid Transit, has agreed to pave Main street and other thorough- 


fares in the borough and pay a license fee of $8 per car. 


JACKSON, MICH.—Negotiations are said to have been closed 
and papers signed for the joint operation of the Detroit, Ypsilanti, 
Ann Harbor & Jackson line with the Jackson city lines and the 
branches to Wolf Lake and Grass Lake. This will obviate the 
building of a second line between Jackson and Detroit by the New 
York interests owning the Jackson Consolidated Traction Company. 


BOULDER, COL.—The Denver & Boulder Interurban Railway 
Company states that it has secured all the right of way between 
Louisville and Bloomfield, and most of the right of way between 
Louisville and Boulder as well as between Bloomfield and Denver. 
At Denver connection is to be made with the Tramway company 
and at Boulder with the Boulder Electric Light and Power 


Company. 


WILLIAMSPORT, PA.—Capitalists of Renovo and North Bend 
are discussing the advisability of constructing a trolley line from 
Renovo to North Bend. The distance between the two towns is only 
three miles, and it is thought the enterprise would be a paying 
one. The plan as outlined is to construct a dam in Young Woman's 
creek and erect a power-house there. Electricity for light, heat 
and power will be supplied to Renovo and North Bend. 


FOND DU LAC, W1S.—Notice of acceptance of the street railway 
franchise granted to the Citizens’ Light and Power Company, of 
Milwaukee, last April has been filed. The company filed a bond 
of $200, as security for the performance of its part of the contract, 
with the bid, which was an offer of about sixteen per cent of the 
ross earnings of the company, to be paid the city in consideration 
of the privileges granted. The company will forfeit this bond if 


the railway is not built. 


DES MOINES, IOWA—Stuart and Madison County people, aided 
by residents of Greenfield, are interested in the organization of a 
company for the construction of an electric line from Des Moines 
to Winterset and thence west to Greenfield. This is the third move 
for the construction of an electric line through this territory. The 
Promoters of this project propose to utilize the survey of the Des 
Moines & Southern road, made by Frank W. Cherry of this city, and 
Which was abandoned for a route further south. 


WEBB CITY, MO.—There is a move on foot to build an extension 
of the electric railway which connects this city with Joplin, Car- 
thage, Carterville and Galena, Kan., to Baxter Springs. The project 
is being backed by the Spring River Power Company, which is to 
build a mammoth electric plant on Spring river, near Lowell, Kan. 
Baxter Springs has agreed to furnish the right of way, according to a 
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proposition made them by Samuel Brown, of Chicago, who is repre- 
senting the Spring River company’s interests here. If this extension 
is made the line will have connections with towns more than thirty- 
five miles apart. The head offices and electric power plant of the 
Southwest Missouri Electric Railway Company are in this city. 


OKLAHOMA CITY, OKLA.—At the close of a meeting of the di- 
rectors of the Guthrie, Fairview & Western Railroad announce- 
ment was made that the road had secured the money necessary to 
construct the proposed line, and that the road would be built 
from Oklahoma City to Fairview via Kingfisher at once. It is said 
that the company has negotiated a loan of $3,500,000 on the pro- 
posed line, the first instalment to be paid over to the company 
when ten miles of the line is completed. The finances are in such 


shape that the road can be built at once. 


MANCHESTER, N. Y.—The Rochester & Eastern Rapid Railway 
Company has secured a renewal of the franchises granted it two 
years ago, allowing it to build a road through this section. The 
proposed new line will be a branch of the one now in operation be- 
tween Rochester and Canandaigua, and beginning at Victor will 
extend south through Farmington, touching the villages of Man- 
chester, Shortville, Clifton Springs and Phelps to Oaks Corners, 
where it will connect with the main branch again. The present 
prospects are that work will be begun as soon as the ballasting on 


the main branch is completed. 


GOSHEN, IND.—The directors of Winona Assembly, among 
whom are John D. Rockefeller, H. J. Heinz, John Wanamaker and 
J. M. Studebaker, announce that they will build and operate an 
interurban electric railway from Warsaw to Goshen, twenty-five 
miles, to connect with South Bend, Elkhart, Mishawaka, Niles 
(Mich.), Laporte, St. Joseph (Mich.) and Benton Harbor (Mich.) 
lines. The net earnings will go to the Winona Assembly treasury. 
Dr. Soll C. Dickey, of Indianapolis, representing the assembly, has 
closed with the Commercial Exchange arrangements for this city to 
give $30,000 to aid the project. The line will be in operation May 1, 


1905, the date of opening the next assembly. 


LOCKPORT, N. Y.—Work has been begun on the Buffalo, Roch- 
ester & Lockport Electric Railroad. which is to connect Rochester 
with Lockport, Buffalo, Tonawanda and Niagara Falls. The road 
was originally incorporated under the name of the Albion Electric. 
Railroad, and was expected to run from Albion to Lockport, but 
later it was decided to extend the line to Rochester on the east, 
and to make arrangements with the lines entering Lockport for con- 
necting cars, so that when the line is completed it will be possible 
to go from Rochester to Buffalo or Niagara Falls with only one 
change. Throughout its whole length the new line will parallel the 
Falls road, and it will run on {ts own right of way, except through 
the streets of the villages and towns. The places through which 
it will pass are South Greece, Spencerport, Adams Basin, Brock- 
port, Holley, Fancher, Albion, Eagle Harbor, Knowlesville, Medina, 
Middleport, Gasport and Lockport. The road will be double tracked 
and heavily ballasted, so that heavy cars can be run at a high rate 


of speed. 


LOUISVILLE, KY.—The Louisville & Southern Indiana Traction 
Company, which built the interurban line between New Albany 
and Jeffersonville, Ind., and is preparing to enter Louisville over 
the Big Four bridge, at Jeffersonville, is closing arrangements for 
the construction of the line through southern Indiana. The com- 
pany expects to have a line from Jeffersonville to Sellersburg and 
eventually to Seymour, where the line will be met by a line from 
Indianapolis. From New Albany the company will build lines west 
to Corydon, north to French Lick and West Baden, and another 
from Vincennes to Princeton, where it will connect with the line 
of the Princeton & Evansville Traction Company, which is already 
in operation. With the completion of the lines contemplated Louis- 
ville will be in direct communication by electric lines with Evans- 
ville and Indianapolis. It has been given out that work on the 
lines from New Albany to Corydon will be commenced September 1. 
The line is twenty miles long. Subsidies have been voted in Franklin 
and Harrison townships, in Harrison County, amounting to $50,000, 
and the rights of way have been procured. The company hopes 
also to be able this summer to commence work on the extension of 
the lines to French Lick and West Baden and Sellersburg. 
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NEW INCORPORATIONS. 
LINCOLN, NEB.—Citizens’ Telephone Company. $10,000. 


DENISON, TEX.—The Broken Arrow Telephone Company. $5,- 
000. 


DES MOINES, IOWA—Afton Mutual Telephone Company. In- 
creased to $25,000. 


LANSING, MICH.—Bessemer & Ironwood Interurban Railway 
Company. $25,000. 


ALABASTER, MICH.—Erie & Michigan Railway and Navigation 
Company. $250,000. 


MITCHELLVILLE, 
Increased to $25,000. 


LANSING, MICH.—Battle Creek & Grand Rapids Inland Lakes 
Traction Company. $520,000. 


IOWA—Mitchellville Telephone Company. 


COLUMBUS, OHI[IO—The Tipp Interurban Telephone Company. 
Increased from $10,000 to $30,000. 


PATCHOGUE, N. Y.—The Suffolk County Telephone Company. 
Increased from $3,500 to $13,500. 


SHBLLSBURG, I@WA—Farmers’ Mutual Telephone Company. 
$10,000. Incorporators: J. D. Hagan and others. 


CLARKFIELD, MINN.—The Clarkfield Telephone Company. $3,- 
000. Incorporators: John Larson and nineteen others. 


SHBFFIELD, ALA.—The Sheffield Railway. $25,000. Incorpor- 
ators: George Parsons, J. W. Worthington and Henry Parsons. 


LOUISVILLE, KY.—The Randolph & Hiseville Telephone Com- 
pany. $500. Incorporators: L. B. Strader, J. H. Owen and E. Evans. 


DES MOINES, IOWA—Greene Electric Light and Power Com- 
pany. $10,000. Incorporators: O. C. Perrin, of Greene, and others. 


GILLBSPIE, ILL.—Gillespie Electric Light Company. $15,000. 
Incorporators: C. W. Smith, G. W. Schmidt, Jr., Nettie E. Schmidt 
and E. W. Gillet. 


NASHVILLE, TENN.—Sardis Electric Company. $25,000. In- 
corporators: D. L. Rush, W. R. Roberts, W. H. Harney, L. L. Pear- 
son and R. P. Carey. 


FRANKTON, IND.—The Farmers and Citizens’ Telephone Coin- 
pany. $10,000. Directors, George F. Quick, Thomas Bromley, Jr., 
and Ernest H. Phillips. 


DBPSPATCH, N. Y.—Despatch Heat, Light and Power Company. 
$500,000. Directors: A. H. Bown and W. W. Bown, Penfield, and 
W. P. Thistlewaite, Macedon. 


MONTGOMERY, ALA.—Jasner Water, Light and Power Com- 
pany. $50,000. Incorporators: J. H. Cranford, L. W. Lollar, E. M. 
Cranford, D. K. Carter, R. O. Cranford and F. Gavin. 


LOUISVILLE, KY.—The Big Leather Wood Telephone Company; 
$2,500; incorporators, Jesse Morgan and B. P. Wooten, of Hazard. 
The White Plains & Red Hill Telephone Company; $500; incorpor- 
ators, W. L. Moore, R. T. Gunn and B. F. Dukes. 


LAKE VALLEY, MINN.—The Lake Valley Cooperative Local 
Telephone Company. To build and operate telephone lines in Lake 
Valley and fourteen townships and four villages in Traverse County, 
and in three townships and two villages in Grant County. $10,000. 
Incorporators: John A. Nonson and others. 


LA SALLE, ILL.—Illinois Valley Railway Company. To be con- 
structed from Joliet southwest to Morris, thence west to Marseilles, 
Ottawa, Utica, La Salle and Peru, thence west to Spring Valley, Ladd 
and Princeton. $100,000. Incorporators and first board of directors: 
F. W. Bedard, La Salle; H. E. Chubbuck, V. J. Duncan, A. F. Shoch 
and C. E. Hook, of Ottawa. 


LEGAL NOTES. 


SUITS BY THE WESTON ELECTRICAL INSTRUMENT COM- 
PANY—In a suit brought upon patent No. 392,387, dated November 
6, 1888, to Edward Weston, Judge Hoyt H. Wheeler, on July 12, 
1904, in the United States Circuit Court for the Southern District 
of New York, granted a motion for a preliminary injunction against 
the Empire Electrical Instrument Company. On July 20, in the same 
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court, Judge Wheeler granted a motion for a preliminary injunction, 


in a suit brought upon the same patent against the Whitney Elec- 
trical Instrument Company, et al. 


RIGHT TO SPECIFY RATES—The right to specify the rate of 
telephone service by a municipality having statutory control of 
the use of its streets for telephone wires has been sustained in 


Charles Simon’s Sons Company vs. Maryland Telephone and Tele 
graph Company. 


ELECTRIC RAILWAY HELD TO BE A TRUNK LINE—An 
electric railway has been declared to be a trunk railway, being 
included in a constitutional provision prohibiting municipalities 
from granting franchises except to the highest bidder, when the 
road in question is operated between two different cities in different 
states and is engaged in the carrying of passengers and freight. 


AIR BRAKES ON ELECTRIC CARS—In People vs. Detroit 
United Railway it is held that, before a municipal ordinance re 
quiring the equipping of street cars with air brakes shall be de 
clared unconstitutional, it must be made to appear that there is no 
necessity for a more effective brake than those in use, or that the 
air brake will not be so. 


FINANCING MUNICIPAL LIGHTING PLANTS—lIt has been 
decided that the expense of erecting and operating plants for the 
furnishing of municipal lighting and water is a necessary one and 
within the meaning of constitutional provisions permitting mu- 
nicipal corporations the right to incur such expenses without sub 
mitting the proposition to its voters. 


DAMAGES FOR NEGLIGENCE IN THE DELIVERY OF A 
TELEGRAM—A recent decision fixes the damages recoverable for 
negligence in the delivery of a telegram, resulting in the loss of a sale 
of corn at a price above the prevailing market rate, as follows: it 
provides that the measure of damages shall be the difference in 
value between the price the corn would have brought had the sale 
been made, and the market value of the corn at such time and place, 
although it was finally disposed of at a higher price. 


TURN-DOWN LAMP SUIT—The Phelps Company, Detroit, Mich., 
advises that it has brought suit against five companies because of 
the sale of “Economy” turn-down lamps, which lamps are alleged to 
be an infringement on the “Hylo” lamps, patents for which were 
issued to W. J. Phelps on May 10, 1898, and which patents were 
claimed to cover the baby filament turn-down lamps. The companies 
against which suits have been brought are said to be as follows: Bar- 
ton & Netting, fixture dealers, Detroit; Miller-Selden Electric Com- 
pany, Detroit; Seidler-Miner Electric Company, Detroit; Electric Ap- 
pliance Company, Chicago; Monarch Electric Wire and Fixture Com- 
pany, Cnicago; Henry Newgard, Chicago. 


SPLF-REGULATING TRANSFORMER CAGE—In the United 
States Circuit Court for the Northern District of New York, on June 
18, 1904, Judge Coxe granted a motion for a preliminary injunction 
in favor of the Westinghouse Electric and Manufacturing Company, 
complainant, versus the Montgomery Electric Light and Power Com- 
pany, defendant. The patent in suit is No. 469,809, granted to Will- 
iam Stanley, Jr., March 1, 1892, for improvements in systems of 
electrical distribution. The Court holds that the essence of the in- 
vention is the length of wire on the primary coil of the transformer, 
and not the method by which that length is determined; and that a 
length which gives self-regulation is the length set forth in the 
Stanley patent, irrespective of the means by which it is determined. 


OBITUARY NOTICES. 


MR. FRANK E. MORSE, superintendent of the power stations of 
the Brooklyn Rapid Transit Company, died on July 15 at his home, 
1327 Dean street, Brooklyn, N. Y. Mr. Morse had been in the em- 
ploy of the railroad company for ten years. 


MR. JOHN C. MOOREHEAD, assistant to President Underwood 
of the Erie Railroad, died suddenly at seven o’clock on the morning 
of July 19, at his home, 321 Amesbury avenue, Cleveland, Ohio. Mr. 
Moorehead was one of the best-known railroad men in the central 
west. He was born March 2, 1844, at Moorehead, Pa. He entered 
the employ of the Lake Shore at the age of eighteen as a despatcher- 


July 30, 1904 


In 1888 he became division superintendent of the Erie Railroad, 
with headquarters at Galion. In 1896 he was made general manager 
of all the Erie lines west of Salamanca. 


MR. ERNEST K. ADAMS died July 21 at Watkins, N. Y. He 
was thirty-eight years old, and resided at No. 8 East Fifty-second 
street, New York city. Mr. Adams was a member of the Grolier 
Club, New England Society, Metropolitan Club, Riding Club, Yale 
Alumni, American Institute of Electrical Engineers, New York 
Botanical Gardens and Metropolitan Museum of Art. 


DR. A. FLOYD DBELAFIELD died at his home in Stamford, Ct., 
July 18. He was fifty-seven years of age, and had devoted himself 
to scientific research for a number of years. He was a member of 
the American Institute of Electrical Engineers, the Columbia Uni- 
versity Alumni Association, the Sons of the Revolution, Society of 
the War of 1812, the Reform and University clubs, and the Military 


Order of Foreign Wars. 
PERSONAL MENTION. 


PROFESSOR SIMON NEWCOMB, U. S. N. (retired), has been 
elected corresponding member of the Berlin Academy of Sciences. 


MR. JAMES D. HOUSEMAN has been elected general manager 
of the St. Louis County Telephone Company, with headquarters at 
Clayton, Mo. Until recently Mr. Houseman was general manager of 
the St. Louis, St. Charles & Western Railway Company. 


MR. RAY D. LILLIBRIDGE is one of the participants in the St. 
Louis automobile run which left New York Monday morning of this 
week. Mr. Lillibridge runs the car known as the White steam tour- 
ing car, manufactured by the White Sewing Machine Company, of 
Cleveland, and was accompanied by two friends. 


M. AUGUSTE RATEAU has received the degree of doctor of 
laws from the University of Wisconsin, in recognition of his achieve- 
ments as a mechanical engineer; as a contributor to the science of 
flow of fluids; as a distinguished inventor of steam turbine engines, 
and as an author of standard books in engineering. 


MR. LAMAR WHITCHER has been made manager of the Port- 
land office of the New England Telephone and Telegraph Company. 
He joined the staff of the company in 1901, and during the past 
winter was inspector, traveling all over New England. Recently he 
was toll line inspector, covering Maine, New Hampshire, Vermont 


and Massachusetts. 

MR. R. M. JONES, chief engineer and general superintendent of 
the Pikes Peak Power Company, of Victor, Col., for the past five 
years, is now free to undertake other consulting engineering propo- 
sitions, the above company having finished the construction of its 
hydraulic electrical plant and consolidated with the Pueblo Traction 
and Lighting Company. 

MR. CHARLES A. MOORE, of Manning, Maxwell & Moore, has 
purchased a new Fiat automobile of forty horse-power, carrying 
seven persons. This very modern machine is of foreign make, and 
is represented in this country by Hollander & Tangeman, of New 
York. The Fiat automobile is said to embody the very latest im- 
provements, and is notable for its extreme simplicity and absence of 
vibration. Mr. Moore's handsome machine was specially designed 
for him, and embodies several of his own suggestions. 


MR. ISAAC B. CARPENTER, manager of the Pawtucket branch 
of the Providence Telephone Company, has been promoted to the 
position of manager of the traffic department of the company’s en- 
tire system. This is a new office, and Mr. Carpenter will undertake 
the duties at once. Mr. Carpenter has been in the employ of the 
company for twenty-two years, and for ten years has been superin- 
tendent. Mr. Charles Kenyon, of Providence, who-was chief inspec- 
tor for the company in that city, has been made superintendent. 


MR. HENRY FROST WALKER has been elected to the chair of 
mechanical engineering at the College of Charleston, S. C. Mr. 
Walker is a graduate of the Worcester Polytechnic Institute, and 
after graduation followed a four years’ apprenticeship in the work- 
shop. After practising his profession for several years he accepted 
the position of teacher of mechanical engineering and drawing at 
the Porter Military Academy, a position which he has hela up to the 
present time. He succeeds Mr. P. L. Wormeley, Jr., who has accepted 
a position with the Department of Agriculture, at Washington. 
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ELECTRICAL SECURITIES. 

A further general advance was scored during the past week, and 
this in spite of considerable opposition. The continued rise in 
Security values, however, is, in most quarters, considered to be due to 
purely professional manipulation, and the cry has been from com- 
mission houses in general that the investing public is staying out 
of the market with a most exasperating persistence. In the more 
successful houses, the evidence has been that trading in large 
volume has been comparatively brisk, but the small orders have 
amounted to practically nothing. This is an indication that the 
market is being upheld solely by those operators who always have 
some definite interest in it, and who, at every favorable oppor- 
tunity, place their investments where there is a sure profit prac- 
tically in sight. 

While a few weeks ago it seemed probable that peaceful condi- 
tions in the industrial world would be continued throughout the 
summer, the labor difficulties involved in the meat-packing indus- 
try bids fair at the present time to cause considerable unsettlement 
to a very large number of traders. This is particularly the case in 
the eastern states, where the great mass of the population is de- 
pendent entirely for its meat foods upon the ability of the western 
packers to supply the demand. 

What appeared to be a condition leading up to the involving of 
at least two other powers in the Russo-Japanese imbroglio by reason 
of the seizure of British and German merchantmen by the Russian 
volunteer fleet, has been dissipated by the backing down of Russia 
and the disavowal of any intent to sanction unlawful proceedings. 

The report from the agricultural belt still continues to give 
promise of a good crop, and is further in contradiction of the re- 
ported damage which was done by the storms of several weeks ago. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 23. 


New York: Closing. 
Brooklyn Rapid Transit................... 52% 
Consolidated GaS........ ccc eee e ees 194% 
General “hlectrits..os vin sie2eneced RW2ee wae ees 162 
Kings County Electric............0.cc eee 194 
Manhattan Elevated .............c2cceeees 151 
Metropolitan Street Railway............... 115% 
New York & New Jersey Telephone......... 147 
Westinghouse Manufacturing Company.... 180 


The Brooklyn Rapid Transit Company’s net earnings for June 
show an increase of $215,000 over last year. 

The consolidated profit and loss account of the General Electric 
Company, January 31 to May 31, 1904, shows: surplus, January 31, 
1904, $7,293,688.75; sales, $12,028,568.42; royalties and” sundry 
profits, $19,753.71; interest, dividends and discount, $172,678.68. 
Total, $19,514,689.56. Cost of manufacturing and selling, $9,741,- 
302.87; interest on debentures, $25,268.29; dividends paid, $877,- 
334; profit and loss, May 31, 1904, $8.870,784.40. Total, $19,514,689.- 
56. The consolidated balance sheet as of May 31, 1904, shows total 
assets of $57,172,949.18, and liabilities of $48,302,164.78, leaving a 
surplus of $8,870,784.40. 


Boston: Closing. 
American Telephone and Telegraph........ 132% 
Edison Electric Illuminating............... 248 
Massachusetts Electric preferred........... 73% 


New England Telephone................+8. 123 
Western Telephone and Telegraph preferred. 87 


The Western Telephone and Telegraph Company has declared 
a semi-annual dividend of 2% per cent on the preferred stock, an 


increase of % per cent. It is payable August 1. 


Philadelphia: Closing. 
Electric Company of America.............. 87% 
Electric Storage Battery common.......... 6214 
Electric Storage Battery preferred......... 621% 
Philadelphia Electric ............0 cee eeeees 614 
Union. Traction: 2.5.4 ssis irr Eth AAPEEE 54 
United Gas Improvement................... 86144 

Chicago: Closing. 
Chicago Telephone .......... 00.0. cece eevee 120 
Chicago Edison Light............. 0c eee eees 143 
Metropolitan Elevated preferred............. 595 
National Carbon common.......ssesssessss> 30 
National Carbon preferred.................. 103 
Union Traction commMON.............00eceeee 4 

29 


Union Traction preferred............0.0e cece 
Chicago Edison directors have declared the regular quarterly 


dividend of 2 per cent, payable August 1. 
National Carbon directors have declared the regular preferred 


dividend of 1% per cent, payable August 15. Books close August 
5 and reopen August 16. 
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INDUSTRIAL ITEMS. 


THE BRISTOL COMPANY, Waterbury, Ct., has issued catalogue 
13, descriptive of Bristol’s recording pressure and vacuum gauges. 
This catalogue, which has been revised to July 1, 1904, cancels all 
previous catalogues and lists of Bristol’s recording pressure and 
vacuum gauges. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
is constantly in receipt of commendatory letters from engineers who 
make use of the Allen soldering compounds. The company will be 
pleased to send literature concerning its products and copies of testi- 
monials from satisfied users. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin 1029 describes and illustrates type “I” 
direct-current engine type generators. Detailed views of the assem- 
bly of these machines are shown, supplemented by a careful descrip- 
tion of the design and construction. 


THE NATIONAL MACHINE COMPANY, successor to Woodward 
& Rogers Company, 111-135 Sheldon street, Hartford, Ct., will be 
pleased to send a series of new catalogues descriptive of its manu- 
facture. This includes machine tools of every description, special 
confectioners’ apparatus and printers’ machinery supplies. 


THE BLWELL-PARKER ELECTRIC COMPANY, Cleveland, 
Ohio, manufacturer of electrical machinery, 1s placing on the 
market a strong line of standard automobile battery charging ma- 
chines. The company has been manufacturing dynamo-electric ma- 
chines for ten years, and have thousands in successful operation. 


THE ELMER P. MORRIS COMPANY, 15 Cortlandt street, New 
York city, has prepared a fine general catalogue descriptive of 
wrought-iron and steel tubular poles and pole brackets for electric 
railways, electric lighting, telegraph and telephone service. This 
company manufactures also a complete line of material used in the 
construction and operation of electric railways. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., states that there fs a big demand for its new 
and enlarged No. 8 catalogue. This catalogue describes and illus- 
trates complete telephones and telephone parts. The company has 
placed upon the market a new type of five-bar telephone, which is 
equipped with a non-interfering ringing device. This instrument is 
for service especially on heavily loaded rural] lines. 


THE CUTTER COMPANY, Nineteenth and Hamilton streets, 
Philadelphia, Pa., is distributing a new booklet descriptive of 
“1 T. E.” circuit-breakers. These instruments afford automatic and 
instantaneous protection to motors and generators. They are made 
in all sizes and for every variety of installation. In addition to this 
booklet the Cutter Company has published a fine series of bulletins 
and complete catalogues, which will be sent on request. 


THE TURBINE ENGINEERING COMPANY has opened a suite 
of offices at No. 1270 Fisher Building, Chicago, Ill. This company 
is the selling agent for the DeLaval Steam Turbine Company in 
Illinois, Indiana, Michigan, Iowa, Missouri, Kansas and Nebraska. 
Because of the increased volume of business from these states, it has 
been necessary to establish the Chicago office. The New York office 
of the Turbine Engineering Company is in the Whitehall Building, 
Battery Place. : 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., in its bulletin No. 3058 describes and illustrates 
automatic-start induction motors for single-phase current. These 
motors operate on the pure induction principle, and all sizes from 
one-quarter horse-power to one-half horse-power are constructed to 
start promptly under full load without assistance or attention. No 
commutator, brushes or collector rings are employed to bring the 
motor up to speed or during operation. 


THE KNOWLES STEAM WORKS, 114 Liberty street, New York 
city, is distributing bulletin K-73, describing its recently designed 
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“Express” pump. This pump is of the reciprocating type, and is 
directly connected to an electric motor without gears or belts, and 
a 250-gallon pump runs at a speed of 300 revolutions per minute. In 
a test, the details of which are given, this pump showed an efficiency 
of ninety-three per cent. Pumps of this type are built in capacities 
of from 200 to 4,000 gallons per minute, and for heads from 100 to 
2,000 feet. 


THE DETROIT & BUFFALO STEAMSHIP COMPANY will 
be pleased to send on application, accompanied by a two-cent stamp, 
its World’s Fair folder. The company is offering a fine lake and 
rail route to the World’s Fair, St. Louis, via the D. & B. line. 
These steamers are among the finest in the fresh-water service. 
There are parlors with bath, luxurious staterooms, fine saloon 
service and up-to-date dining-rooms. Mr. A. A. Schantz is the 
general superintendent and passenger traffic manager, Detroit, 
Mich. 


THE A. L. DYKB AUTOMOBILE SUPPLY COMPANY, 2108 
Olive street, St. Louis, Mo., has increased its capital from $25,000 to 
$40,000. This amount has been paid in. The company has also 
moved into a new building which is owned by it, situated on Olive, 
Washington and Walton streets. This building is near King’s High- 
way and Forest Park, and is one of the best locations in St. Louis 
for the line of business which the company handles. A show- 
room is being fitted up for the display of automobile supplies, and 
the rear of the building is devoted to a shop which has been con- 
structed for the manufacture of specialties. 


DODGE & DAY, Philadelphia, Pa., has completed the installa- 
tion of a 340-horse-power “Buckeye” vertical cross-compound engine, 
direct-connected to two General Electric 100-kilowatt continuous- 
current compound-wound generators for the Link-Belt Engineer- 
ing Company. This company is at work on a three-motor elec- 
trically operated locomotive crane, to handle beams, angle iron 
and other heavy structural material, for use in its new storage 
yard. The company of Dodge & Day, in conjunction with Ballinger 
& Perrot, architects, is rebuilding and extending the plant of the 
Victor Talking Machine Company, Camden, N. J. The shops are to 
be electrically operated and the motor drive used throughout. 


JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, manufacturers of “Eureka” packing, Robertson-Thompson indi- 
cators and other steam specialties, started in February last a guess- 
ing scheme, offering three prizes of $200, $75 and $25 in gold to the 
engineers who guessed nearest to the number of admissions to the 
St. Louis Exposition on July 4. On receipt of the official figures 
from the secretary of the exposition—179,258—a committee com- 
posed of the publishers or managers of five engineering papers ex- 
amined the records and awarded the prizes to the following persons: 
Joseph Carson, engineer Pennsylvania Railroad Company, Newark. 
N. J., who guessed 178,986, first prize; Mason Chilcote, engineer 
American Sewer Pipe Company, Akron, Ohio, who guessed 179,738, 
second prize; Albert Schmith, engineer American Multiple Fabric 
Company, Providence, R. I., who guessed 180,210, third prize. 


THE REEVES ENGINE COMPANY, Trenton, N. J., is having 
set up at its Trenton works a mammoth boring machine, which has 
been made by the Meadville Vise Company, Meadville, Pa. This is 
said to be the largest special cylinder boring machine ever set UP in 
the United States, and, when completed, it will accomplish a saving 
of from three to four hundred per cent in the time consumed in 


boring cylinders. The apparatus weighs thirty-five tons, and will be - 


used in boring engine cylinders and engine frames. It is capable of 
boring three or four cylinders at the same time, and covers a floor 
space of forty-eight by ten feet, operating horizontally. James Bar- 
rett was the designer. The Reeves Engine Company is also having 
installed a special open-side planing machine. This is a tool of 
special design, and is being built by the Detrick & Harvey Machine 
Company, of Baltimore, Md. It will be used for planing engine 
frames in large quantities. The two new tools will complete the 
equipment of the Reeves Engine Company for the manufacture of 
the Reeves engine. For the accommodation of the new machinery 
the company is erecting a new building fifty by fifty feet, which, 
when finished, will make the entire plant cover 300 feet in length. 
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CURRENT ELECTRICAL NEWS 
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THE BATTLE OF THE POWERS. 

We have heard much of late about the efficiency of the 
steam turbine, and of the manifold advantages which this 
prime mover possesses, when compared with the old, but re- 


hable, reciprocating engine. Occasionally the advocates of the 
gas engine have made themselves heard, and many fine exam- 
ples, particularly of large gas engines, have been constructed 


and installed. These facts have had a stimulating effect upon 
the builders of the reciprocating type, who possibly, leaning 
on past laurels, were still advancing, though not at any start- 
ling rate. Now they have braced up and show a disposition 


to contest the field with the new—or, rather, rejuvenated— 
steam turbine and gas engine. 


A Creditable Performance. 
A recent report in one of our foreign contemporaries de- 


scribes the results obtained not long since on a triple-expansion 


condensing reciprocating engine of only 210 brake-horse-power. 


+ 


public policy may be quite another. 


This engine, operating with superheated steam and a high vacu- 
um, developed its full load with a consumption of only ten 
pounds of steam per brake-horse-power-hour, and this efficiency 
was fairly well sustained for lighter loads, and even for less de- 
grees of superheat. This is a performance which a large engine, 
or even a steain turbine, might well be proud of; and that it 
has been secured on a reciprocating engine of such small size 


is, indeed, a most creditable performance. 


Each Type Has Its Troubles. 

Each type of prime mover has its own peculiar troubles. 
The steam turbine has to contend with very high velocities 
and, in some types, with serious leakage. The gas engine pays 
tribute to its water-jackets in a large percentage of its heat. 
The reciprocating engine shares with the steam turbine the 
inefficiencies incident to the method of utilizing fuel energy, 
but in large sizes, at least, it is at the other end of the velocity 


scale. In small sizes there is no trouble on this score. 


One Gain Sure. 

Other systems of generating power from fuel have been 
suggested, but have not yet passed an experimental stage; 
so it is very probable that, for some years to come, the three 
prime movers now more or less familiar will occupy the field. 
As to the outcome, at least one prophecy may safely be made, 
and that is, a decided improvement in the efficiency and relia- 


bility of prime movers. 


LEGISLATIVE POLICIES. 

Protection of electrical interests requires more attention 
to legislation, especially if the popular movements toward 
regulation of rates, municipal ownership and the taxation of 
franchises are to be successfully met. 

Of course it is not denied that rate regulation and franchise 
taxation are proper legislative functions, but the danger is 
that such measures may be carried too far unless there is some 
opposing force. This danger is due not to any inherent per- 
versity of legislators, but rather to the fact that electrical sys- 
tems are a shining mark and because the false idea has got 
abroad that they are earning excessive profits. Legislatures 
rather than courts must in a large measure be relied on for 
True it is that the courts 


fair treatment in these respects. 
guarantees of 


stand ready to enforce the constitutional 
property. But legislation that will just pass the constitu- 
tional bar is one thing, and legislation that represents good 
A law that allows an 
electrice light company to charge rates that give a net yield 
of only five per cent yearly on its investment may be con- 


stitutional, but a Jaw that permits the company to earn as 
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much as ten per cent may be highly desirable. A franchise 
tax that eats up one-half of the earnings less operating ex- 
penses may not be one with which the courts can interfere, 


but such a tax may seriously hinder the investment of capital 


in electrical enterprises. In a large measure these are mat- 


ters of public policy and arguments concerning them must 
be addressed to legislatures rather than to the courts 
Quite as important as rate regulation and franchise tax- 
ation is the question of municipal ownership of electric plants. 
The right of cities and towns to own and operate electric 


lighting systems is too firmly embedded in the law to be 


shaken, even if that were desirable. But there are differences 


of opinion as to the limitations under which this right should 
be exercised. If a city or town where there is a private electric 
lighting system is to go into the electric business it is thought 
by some persons that the municipal corporation should pur- 
chase the private plant. Such an obligation can be imposed 
on the city only by legislative action, such for instance as has 
been had in Massachusetts and Connecticut. It may be 
thought on the other hand that private interests can hold their 


own in competition with public management, if only the lat- 
ter can be prevented from doing business at a loss. 


Here 
again legislative action is necessary to provide such a rule 


for the municipal operations. 

Competition is a force of which the governing bodies of 
cities and towns are apt to think much more highly than do 
the local lighting interesis or even some disinterested per- 
suns who have studied its results in many cases. Of course, 
promoters who see a chance to get a lighting franchise and 
subsequently sell out to the local electric company for a good 
figure can often demonstrate to a board of aldermen that 
competition is very desirable. Unless the granting of electric 
franchises is regulated by special legislation it is usually 
within the power of the municipal officers to permit as much 
competition as they desire in the local lighting field. The 
revocation like the granting of franchises is often entirely 
within the power of local governing bodies who may have very 
narrow views of what is good public policy in this respect. It 
is practicable by suitable legislation to give some central expert 
body, as a commission, authority to review all grants and re- 
vocations of electric franchises by municipal officers, and this 
plan seems to have worked well in Massachusetts. 

Some check on local municipal action as to the structure 
and operation of electrical systems is also desirable, as town 
officers are not generally electrical experts, and city alder- 
men are not always modest in their demands for the expendi- 
ture of money by the local lighting system. A topic of espe- 
cial interest along this line at the present time is the extension 


of underground lines and conduits. Such extensions are in 


themselves very desirable, but if carried out as far as demanded - 


in some cities they would be a most serious burden on the 
earning powers of the lighting systems for years to come. 


Here, again, the right of appeal from the local municipal 
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officers to an expert and disinterested state commission is of 
great value to the electrical interests. 


The advantages incident to such a commission will hard- 
ly be obtained in most cases without some corresponding 
burdens. Electric lighting systems are after all engaged in a 


‘public calling and when they escape government control in 


one form they must usually submit to it in another. Never- 
theless, some forms of control are much more tolerable than 
others. In Massachusetts the price paid for freedom from mu- 
nicipal and private competition, and for the right of appeal from 
municipal officers on questions of franchise privileges and 
structural matters, has been the obligation to report in detail 
both technical and financial operations to the state commissioners, 
and to follow the orders of these commissioners as to the rates 
for service and the issue of stocks and bonds. Judging by results 
the compromise in Massachusetts has been of benefit to all 
concerned. Probably no other state can show a higher degree 
of general prosperity for its electric lighting systems. On 
the other hand it would perhaps be hard to find a state where 
ciectrical energy is in more general use or where its prices 
{cr similar service are lower, the cost of fuel considered. 


THE ELECTRICAL GENERATION OF STEAM. 

Some time ago we commented upon a statement appear- 
ing in our European exchanges, to the effect that the Swiss 
government railway commission was considering the use of 
electricity for operating its trains, and that it had looked 
with favor upon the suggestion of a local engineer to retain 
the present equipment of steam locomotives, but to generate 
the steam by means of electric heaters placed within the boilers, 
the electrical energy being supplied to the locomotives from 
the many waterfalls available for this purpose. It now ap- 
pears that this report was incorrect, and that it was bazed on 
an entirely different application of electricity in the generation 
of steam. 


Steam from Surplus Electricity. 


The large Davos sanitarium in Switzerland makes free 
use of electric power. Here, to avoid entirely vitiating the air 
in the buildings and the neighborhood, electric heaters have 
been introduced, and all the machinery about the place is 
operated by electric motors. Power for doing this is obtained 
from a waterfall some distance away, but the capacity of 
this is not sufficient when the greatest demands are made, so 
that it has been necessary to install an auxiliary steam plant 
in order to tide over the peak of the load. During the greater 
part of the day, however, the output of the hydraulic sta- 
tion is considerably in excess of the demand, and it occurred 
to the engineer that this excess power could be utilized advan- 
tageously if it were converted into heat and transferred to 
the boilers. In this way the boilers can be kept in a condition 
ready for operation, without the expenditure of coal. This is 
entirely different from that given in the first report and is 
good practice, provided, of course, there is no way of storing 
the water which would otherwise go to waste during the times 
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of light load. If this water could be stored without too great 
expense it would be the more efficient and therefore the bet- 
ter solution. However, there are doubtless modifying con- 
ditions which are not touched upon in the latest reports, but 
one is always justified in questioning a method which con- 
templates the degradation of electrical energy to heat only 
to raise it back again later on by an inefficient process. 


SHALL INTERURBAN ELECTRIC ROADS BE GIVEN 
SUBSIDIES ? 


In a recent article in the New York Commercial, Mr. Guy 
Morrison Walker urges that interurban electric roads should be 
granted subsidies. He bases his argument on the fact that trans- 
continental railway lines—which have done so much for opening 
the great west to settlers, and have played so large a part in 
building up that section of the country—were granted subsidies 
in the form of public lands; otherwise their construction would 
have been impracticable, as for many years there could be no 
prospect of profitable returns. A precedent being thus estab- 
lished, Mr. Walker claims that we have reached a stage in our 
development where the construction of more interurban electric 
railways, to supplement the steam lines, is necessary, and he 
shows that there are many localities where interurban roads are 
uesirable, but where there is no prospect of a profitable invest- 
ment. He contends that an attempt to make such an investment 
profitable by raising rates would defeat the very end which was 
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freight is one of the great factors in building up any community 
and in increasing the traffic. Such roads, Mr. Walker believes, 
would not compete with the steam roads; they would, rather, 
supplement them, relieving the steam road of its short-haul 
passengers and collecting freight in small lots, to be delivered 


for further transportation on through trains. 


The Argument Not Convincing. 

This argument is hardly convincing. The cross-continental 
lines passed through a country having no means of transporta- 
tion except by means of horses or oxen, and the subsidies the 
roads received were not in the form of an additional tax upon 
the public. Interurban electric roads at the present time would 
be a luxury, rather than a necessity, in a large number of places. 
Where they are actually needed, the capital will be forthcoming 
as a profit is reasonably assured. If the traffic in any locality 
is not large enough, or the people there are not willing to pay 
high enough rates to make an electric road profitable, the best 
that can be said is that that section is not yet ready for an im- 
proved service. To give it such a service by taxing communities 
in no way benefitted would certainly be unjust. If, on the other 
hand, the subsidy is to be raised by a tax upon those directly 
served by the road, it is hard to see how this would be any better 
than making the rates higher. If Mr. Walker’s argument 
were allowed for interurban railways, it would be easy to make 


out an equally strong case for an electric power supply system 
or any other service, and it would be hard to see where the line 


sought, as cheap rates for transportation of passengers and 


ELECTRICAL TRANSMISSION ELECTRO- 


STATICALLY TREATED. 


BY J. STANLEY RICHMOND. 


———_. 


It has always appeared to me as if the 
consideration and manipulation of elec- 
trostatics and electrical transmission of 
energy have been and are carried out, 
unfortunately, on the basis that such are, 
in the main, distinct and separate phases 
of that branch of science designated as 
electricity. 

As a fundamental principle and to 
serve as a starting point, allow that all 
electrical phenomena are due to the in- 
equality of some particular condition of 
one body of matter as compared with the 
similar condition of some other body; or, 
if more satisfactory, due to the inequality 
at two different points of some condition 
of a body of matter. Term this condi- 
tion of matter its electrical condition. 

Now, from our knowledge of electro- 
statics, we are aware that this condition 
can by various processes ‘be raised or 
lowered; just the same as we can raise 
or lower that condition of matter which 
is known as temperature condition, or 
like we can raise or lower that condition 
of matter known as pressure condition. 

Unfortunately, we can not at present 


sould be drawn. 


obtain a satisfactory arbitrary zero clec- 
trical condition from which to measure; 
like we can in temperature and pressure 
conditions. As a result, every measure- 
ment of electrical condition has to have 
its own zero; unless we simultaneously 
make several measurements of the elec- 
trical conditions of various bodies as com- 
pared with that of the electrical con- 
dition of one body as our zero. 

Electrostatically, all students of elec- 
trical science know how the electrical 
condition of a body can be raised or 
lowered; or be made, as it is generally 
termed, + or —. But it does appear as 
if several students ignore, or else forget, 
what the fundamental principle produc- 
ing electrical transmission of energy is. 
A so-called current of electricity (direct 
current, for simplicity) is nothing more 
or less than the transmission of energy 
due to the difference of the electrostatic 
condition at the two ends of a circuit be- 
ing constantly kept up by some gener- 
ating device. A direct-current generator, 
therefore, is simply a device for produc- 
ing and keeping up a steady electrostatic 
difference between two points. 

With an alternating-current generator 
having two poles, A and RB, and if B is 
earthed, then during the first half of the 


cycle, the electrostatic condition of B be- 
ing fixed, the condition of A will be grad- 
ually raised to its maximum above B; 
and then gradually fall until it is the same 
as B. And during the second half of the 
eycle, as the condition of B can not change 
and as the direction of transmission is 
the reverse of what it was during the first 
half of the cycle, the electrostatic con- 
dition of A will gradually fall, to its 
minimum below B; and then gradually 
rise until it is the same as B. And these 
results during the two halves of the cycle 
will be reversed if A is grounded instead 
of B. 

If the medial point between the two 
poles is earthed, then the electrostatic con- 
dition of A and B during the first half of 
the cycle will gradually rise and fall, re- 
spectively, until the maximum difference 
of condition between both is reached; 
when they will fall and rise, respectively, 
until they are equal. During the second 
half of the cycle, A and B, owing to the 
reversal of the direction of transmission, 
will gradually fall and rise, respectively. 
until the maximum difference electro- 
statically between them is reached; when 
they will gradually rise and fall, respec- 
tively, until they are again equal. 

Following out this fundamental prin- 
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ciple of electrical condition, let us en- 
deavor to obtain, if possible, some con- 
ception of the conditions existing during 
the transmission of energy electrically. 

1. We all, more or less, understand the 
chemical theory of molecular composition 
of matter. 

2. Students of physics understand the 
theories of molecular motion. 

3. The majority are aware of the ether 
theory. 

4. The various factors appertaining to 
the reduction of ore (say copper ore), 
the thereby production of copper ingots 
and the drawing out of these ingots into 
copper wire are not unknown to many. 

5. That two bodies of metal separated 
by some different material constitute a 
condenser and the electrical changes 
which can result in a condenser by cor- 
rect manipulation are known to all elec- 
trical students. 

From (1), we can safely state: that it 
would be impossible to have molecules 
unless some matter separated one molecule 
` from another. 

As a result of (2), we can safely state: 
that molecular motion is some definite 
action of one molecule on another mole- 
cule. ' 

On analysis, (3) gives the following: 
ether can not in any way, shape or form 
be described. It is purely hypothetical ; 
and so we are absolutely unable to liken 
it to anything, or form any conception 
of what it is. If possible, it appears ad- 
visable, therefore, to substitute in its 
place something that we can form a con- 
ception of and which, at the same time, 
will serve in these metaphysical ques- 
tions the same purposes as this hypo- 
thetical ether. Let this be the matter 
which, owing to the circumstances attend- 
ing the formation of a body, would be 
most likely to naturally act as what we 
may term the “separant”? between the 
molecules forming such a body. 

As a result of (4) and taking for con- 
sideration a copper wire, let us assume 
in the place of the hypothetical ether that 
the molecules are separated from each 
other by some infinitesimally less than 
microscopic amount of oxide, or slag, or 
gas. (Chemistry largely supports this; 
for no matter how careful the smelter 
may be no copper can be obtained without 
impurities. And the cleaner the method 
of reduction the purer the copper will 
be. 

As a result of (5), we can safely state: 
that any two molecules with the sepa- 
rating matter between them form a con- 
denser. Now we know that the closer 
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the core of a lead-sheathed cable is to 
the grounded sheath (that is, the thinner 
the insulation or dielectric is), the greater 
is its capacity; or, in other words, the 
greater is the amount of energy which 
can be stored up in it. And we also 
know that energy, leaving out the time 
equation, consists of volume and press- 
ure. Therefore the less the amount of 
separating material existing between two 
molecules, the higher we can charge the 
molecules. But it has been shown that 
the less the separating matter is the purer 
the copper ‘is. As a result, we have the 
accepted and proved fact, which is often 
quoted, that the purer copper js the better 
conductor it is. 

The late Lord Armstrong, of hydraulic 
and ordnance fame, and I were much 
agreed on some of these metaphysical 
questions; and it will do no student of 
such any harm to read his book on ‘“Move- 
ments of Electricity in Air and Water.” 
And I am certain that a careful examina- 
tion of the photographs of his dust pic- 
tures (formed on plates of bitumen with 
red lead and sulphur dust powdered over 
them) and electrical discharges, which I 
had the pleasure to personally go over 
with him in his private laboratory, will 
prove not only interesting, but also very 
instructive. My only regret is that he 
died when a few more years of life, 
coupled with his financial standing, might 
have enabled him to fully develop some 
of these most fascinating ideas, 

Following up this theory of molecular 
condensers, the student will easily under- 
stand that when the molecules, as a result 
of being overcharged, discharge, heating 
will take place: so that if we take a small 
piece of material, such as a carbon fila- 
ment, the molecular characteristics of 
which (chemically considered, or the 
number of molecules to a given cross-sec- 
tion) prevent it from becoming highly 
charged, relatively speaking, and insert 
it in series with the copper wire of a 
circuit, the carbon molecules will dis- 
charge to such an extent that they will 
become intensely heated. And if the 
amount of filament (thickness and length) 
be so proportioned, or so balanced in re- 
lation to charging and discharging, that 
the discharging simply produces incandes- 
cence without disintegration of the fila- 
ment, we then have the incandescent elec- 
tric lamp of commerce. 

If the foregoing is correct, it is easily 
understood that so-called conduction and 
induction are really one and the same 
thing; and that the whole science of elec- 
tricity is really one of electrostatics; or, 
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in plainer words, of the relative pressures 
of the electrical conditions of bodies of 
matter. 

May we or may we not say, therefore, 
that conduction is but induction repeated 
over and over again across dielectric 
mediums that are infinitesimally thin? 

eee 
Excellent Performance of a Recipro- 
cating Engine. 

Excellent results have been obtained 
by Messrs. Willans & Robinson, of Rug- 
by, England, with a triple-expansion en- 
gine of their central-valve type, operating 
with superheated steam. Willans engines 
have been operating for some years with 
steam at a temperature from 600 degrees 
Fahrenheit to 700 degrees Fahrenheit, 
and no difficulty has been experienced in 
obtaining suitable lubrication, although 
a special oil is used. It is thought that 
the symmetrical type of cylinder, in the 
absence of irregularly shaped valve chests, 
prevents distortion under high tempera- 
tures; and, further, that the absence of 
anti-friction metals removes a frequent 
source of trouble when superheated steam 
is used. All glands in this engine are 
packed with phosphor-bronze or with cast- 
iron rings. 


These are spring rings—not 
solid—which produce a joint always tight, 
but with suflicient clearance. Tests of a 
#10-brake-horse-power engine of this type, 
with different degrees of superheat and 
under different loads; showed that for full 
load and no superheat, the consumption 
per brake-horse-power-hour in pounds of 
water was 14.6. With 100 degrees super 
heat, the consumption was 12.5 pounds. 
With 200 degrees superheat, it had fallen 
to 10.9, and with 260 degrees, the con- 
sumption had fallen to ten pounds of 
water per  brake-horse-power-hour. At 
three-quarters load the performance was 
nearly as good, the consumption being, 
for the degrees of superheat mentioned, 
15.5, 13.1, 11.5 and 10.8, respectively. At 
one-half load the consumption was, on an 
average, about one pound greater than 
for three-quarters load. On one-quarter 
load it was, for no superheat, twenty 


pounds, and for 260 degrees superheal, 
12.2 pounds. This engine was running 
at a speed of 400 revolutions per mib- 
ute, taking steam at 185 pounds boiler 
pressure, with twenty-eight inches vacu- 
um. 
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Railroad School for Telegraphers. 

The Canadian Pacific Railroad bas 
opened a school for the teaching of teleg- 
raphy and shorthand to employés at 
Montreal, which has proved a great sut- 
cess. 
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Some Points in a Comparison of 
Types of Railway Motors. 

The following are some of the points in 
a comparison of different types of rail- 
way motors made by Mr. Oskytel H. 
Clarke in an article entitled “Factors 
Influencing the Economic Design of 
Single-Phase Railway Motors,” published 
in the Polytechnic Engineer. 

Comparison of Straight Series and 
Repulsion Motors—There are two dif- 
ferent magnetic fields in different parts 
of the repulsion motor, so that the mag- 
netic circuit must be of large cross-section 
in all parts to have a sufficient amount of 
iron to carry properly the magnetic flux. 
There is but one field in the series mo- 
tor, consequently the section of iron does 
not need to be uniform. In general, 
then, with the „ame performance, the 
straight series motor should be lighter 
than the repulsion type. A motor em- 
bodying both a motor and a transformer 
in itself would naturally be heavier than 
a motor alone. 

One of the difficulties in securing spark- 
less commutation in alternating-current 
motors of the commutator type is the cur- 
rent appearing in each armature coil when 
short-circuited by passing under a brush. 
Owing to the transformer action, the 
armature current in a repulsion motor 
will be slightly less for a given field cur- 
rent than that of a straight series motor 
having the same ratio of armature turns 
to field turns, and it will also be some- 
what out of phase with the field magnet- 
ism. The repulsion motor will therefore 
require a greater field current than the 
straight series motor for a given starting 
torque. Hence there should be a greater 
short-circuit current at starting and at 
low speeds than in the case of the straight 


series motor. There may be slightly less 


short-circuit current at high speeds, but 
the effect of this current is most serious 
at starting and at low speeds. 

It is a difficult task to insulate a rail- 
way motor, placed beneath a car and sub- 
jected to dirt and water, for high voltages. 
Considerable trouble is caused with 500- 
volt direct-current railway motors by 
the insulation breaking down. With volt- 
ages of 1,000 or more the difficulties 
would probably increase with much great- 
er rapidly than the voltage. The employ- 
ment of alternating current makes the 
insulation of the windings of particular 
importance. The only voltage between 
field turns in a direct-current motor is 
that due to ohmic drop. In the alter- 
nating-current motor, the field turns have 
an active voltage due to the alternating 
flux through them, similarly to the coils 
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of a transformer. A direct-current motor 
might continue to operate with several 
adjacent field turns short-circuited, In 
the alternating-current motor, a large 
current would be developed in the short- 
circuited turns, which would probably 
burn them off and thus make the motor 
useless. The fact that the straight series 
motor may be wound for a low voltage 
and used with a separate transformer, 
while the repulsion motor can not, with- 
out a loss as regards weight, constitute 
a decided advantage for the former.. 

The employment of a separate trans- 
former possess another advantage, since 
the equipment may be operated at dif- 
ferent trolley voltages by simply com 
necting the trolley to different taps on 
the transformer. 

Under the best circumstances the re- 
pulsion motor may be started under full 
load with a current only slightly exceed- 
ing the full running current. This great 
advantage is obtained without any ex- 
pensive and cumbersome starting appara- 
tus and this is the main point in favor 
of this type of motor. At starting, the 
motor is really a special case of the split- 
phase type of motor and the sole reason 
for its being so much better than other 
motors depending upon this principle is 
that the phase splitting is performed by 
the motor itself, independent of any ad- 
ditional arrangement. Further, by care- 
ful design, the phase difference produced 
at starting is much greater here than in 
any starting device for single-phase 
motors, except such as depend upon the 
introduction of a very large condenser. 

Immediately upon the attainment of a 
sufficiently large starting torque, the 
rotor of a repulsion motor commences 
to revolve. By Lenz's law, the electro- 
motive force generated by rotation op- 
poses the lagging rotor current. Hence, 
as soon as the revolution of the rotor 
commences, the lagging rotor current is 
reduced or the coefficient of self-induc- 
tion of the rotor coil is virtually dimin- 
ished. When the rotor is revolving, any 
given coil is immedately replaced by the 
one next to it and this, although the rotor 
actually revolves, it is correct to speak 
of as an “equivalent stationary coil,” 


' whose axis is determined by the diame- 


ter upon which the brushes are set. 
Considering the given coil as represent- 
ing this equivalent stationary coil, it can 
be seen that its coefticient of self-induc- 
tion may be altered to a certain extent 
by moving it in the direction of rotation. 
By this method, however, much of the 
phase of the rotor current may be altered 
by the electromotive force due to rota- 
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tion, the original conditions may be readi- 
ly reproduced by moving the brushes in 
the direction of rotation. Theoretically 
this may be continued until the axis 
of the coil is at right angles to the axis 
of the field, when the speed of the rotor 
is infinite. In practice, there is, naturally, 
a limit, depending upon the particular 
form of starter and the torque neces- 
sary to overcome the friction of the rotor 
bearings, ete. 

The principal difficulty in commutat- 
ing alternating-current motors has been 
the presence of local secondary currents 
in the coils short-circuited by the brushes, 
these currents being due to pulsating or 
alternating magnetism through the short- 
circuited coils. At different times, vari- 
ous arrangements have been tested for 
lessening the effect of these secondary 
currents. It is usual to equip such motors 
with a comparatively large number of 
commutator bars, with a very small num- 
ber of armature turns per bar, to lessen 
the effect in the short-circuited coil. Very 
narrow brushes have been tried in order 
to lessen the period of short-circuit, and 
two or more parallel windings, forming 
the so-called “sandwich” type, have been 
tried. These windings lie side by side 
on the core, but are practically independ- 
ent of each other and are connccted to 
alternate commutator bars, or to every 
third bar, depending upon whether two 
or three parallel sets are used. With 
two such parallel windings on a core a 


commutator brush of a width slightly 


less than one bar could be so placed 
that it would never short-circuit a coil 
of either winding. In this case, the brush 
passes from one winding to the next, 
breaking connection with the first wind- 
ing before passing to the next bar of the 
first winding. This arrangement would 
diminish the short-ciruiting of the coils 
but the type of winding is not consid- 
ered satisfactory for railway motors. It 
is simply transforming the trouble due 
to the short-circuited coil to another 


- which would be just as serious in the end, 


viz., the tendency of such windings to 
produce blackening and pitting of the 
commutator bars. Such an arrangement 
would require very thin brushes, if only 
two parallel windings were employed, 
while with three parallel windings, the 
brush could have a thickness correspond- 
ing to two commutators bars. 

In all these motors it should be noted 
that thére should be but little saturation 
in the magnetic circuit, and but few am- 
pere-turns expended in saturation of the 
iron under normal conditions. This con- 
sequent low saturation in such motors 
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leads to certain characteristics in the 
torque curves which have been cited as 
an indication of superiority of alternat- 
ing-current motors over direct-current 
motors, viz., a torque increasing approxi- 
mately as the square of the current. This 
superiority of torque should, in fact, be 
charged to the non-saturated condition of 
the motor rather than to the alternating 
current principle. If direct-current 
motors were normally worked at as low 
induction as the alternating-current 
motor, the former would show better 
torque characteristics, which would be 
comparable with the alternating-current 
motor. 

With the repulsion motor, the torque 
depends upon the relative phases of the 
stator and of the rotor currents, and at 
starting it is a maximum when the power- 
factor is about sixty per cent. The torque 
will always be a maximum at any speed 
with approximately this power-factor, 
but in order to maintain this maximum 
torque it would be necessary to move the 
brushes gradually in the direction of the 
rotation as the speed increased. With 
small motors, there is no apparent ree- 
son why the brushes should not be moved 
forward in this manner, cither automati- 
eally or by hand, since the sparking dif- 
ficulties may be completely overcome. 

Jf the maximum torque is required 
of the repulsion motor at starting and 
the brushes are kept fixed, it follows that 
the power-factor can never exceed seventy 
per cent. ‘This appears to be a serious 
drawback at first sight, but there are 
many cases in actual practice where it 
will be no disadvantage whatever. 

After efficiency, the consideration of 
power-factor is the next most important 
one in the performance of single-phase 
motors. It is a feature which does not 
appear at all in direct-current machines, 
the apparent input in such motors repre- 
senting true energy. In the single-phase 
railway motor, on the contrary, in gen- 
eral the apparent input dees not all repre- 
sent true energy, a certain component 
of the input being required to magnetize 
the motor, this component representing 
practically no energy. Magnetic leakage 
in the alternating-current motor also 
represents a component of the apparent 
input which is practically wattless. 

In a straight series motor, a certain 
magnetizing current is required with a 
given field winding. The alternating 
tux through the field winding sets up 
alternating electromotive forces, which 
lag practically ninety degrecs behind the 
energy component of the motor, the prod- 
uct of the field current by the field volt- 
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age thus representing a wattless com- 
ponent of the motor input. The field 
current and the induction increase with 


increase of load, the field volts therefore 


increasing also. The wattless component 


in the field thus varies with the product 
of two values which are both increasing 
with the load. The energy supplied to 
the motor increases approximately in pro- 
portion to the current supplied. ‘The 
wattless component in the field therefore 
increases more rapidly than the energy 
component. Hence, if this were the only 
wattless component in the motor, the 
power-factor would decrease with increase 
of load, being highest at no load. Other 
wattless components of the input are 
represented by the cross-magnetizing ef- 
fect of the armature if it exists, and by 
the stray field around the windings. These 
effects also increasing more rapidly than 
the energy component, it is evident that 
the power factor in this type of motor 
will be highest at no load or at highest 
speed, decreasing with the load or speed 
with a given voltage applied. If the 
windings are so proportioned that the 
wattless component at the rated capac- 
ity is relatively small, a high power-fac- 
tor will be obtained at the rated load 
and speed. The power-factor would be 
considerably higher at lighter loads and 
higher speeds. At half loads, with cor- 
respondingly increased speed, such a 
motor is capable of giving a very high 
power-factor. If the motor is operated 
at lower voltages, then the power-factor 
at a given speed will be very nearly the 
game as when operated at the same speed, 
at a higher voltage and a heavier load. 
Hence, it is evident that as the speed is 
reduced, no matter what load is carried, 
the power-factor will be decreased, and 
at the start the power-factor will be low- 
est, the energy component in this case 
representing only the losses in the motor. 
A test of a 100-horse-power motor showed 
ninety-two per cent power-factor at 100 


horse-power, and approximately ninety- ' 


eight per cent power-factor at one-half 
load, the voltage being identical in both 
cases. The question of power-factor is 
largely one of design, the magnetizing 
or existing component of the input de- 
pending upon the air gap, amount of 
material, ete. In general, a larger air 
gap means more exciting current. 
Comparing the straight series with the 
transformer type of motor, it should be 
noted that the former requires less mag- 
netizing current, this current being sup- 
plied to one element of the field only. 
With the transformer type, a magnetiz- 
ing field must be furnished as in the 
straight series, but a second field is also 
set up due to the transformer action, this 
latter requiring a magnetizing current 
also. It may therefore be considered that 
two magnetic fields are set up, approxi- 
mately ninety degrees apart, each field 
requiring a certain magnetizing current. 
These two fields may be regarded as form- 
ing one resultant field of higher value 
than either of the components, with a 
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magnetizing current of higher value than 
either component. In the series motor, 
the transformer portion of the field can 
practically be made to disappear, the ex- 
citing field only remaining; the result- 
ant induction is, therefore, much less 
than with the transformer type, the field 
having an approximate average value of 
seventy per cent of that of the trans- 
former motor, the magnetic circuit be- 
ing proportionally reduced. 

It is therefore apparent that the straight 
series motor can be made to give a some- 
what higher power-factor than the trans- 
former type, the field being employed as 
a transformer, this being obtained with 
somewhat less weight. At higher speeds, 
this difference in power-factor could be 
compensated for by some method of ex- 
citation applied to the armature through 
the commutator, as indicated above. 
But for traction service, where it is de- 
sirable to have the least weight with great 
compactness of design, it would appear 
that the straight series motor 
some advantages. The transformer type 
of motor, with the transformer in the 
motor itself, may be compared with the 
straight series motor provided with a 
separate transformer, if high voltages are 
to be used on the line. It is considered 
that a number of more compact motors 
under a car with one separate reducing 
transformer composes a more suitable 
combination than a similar number of 
larger motors, each with its transformer 
inside itself. 

In any class of electric motor, the effi- 
ciency is bound to depend largely upon 
the amount of material used in its con- 
struction, comparison being therefore in- 
admissible between motors of different 
types and of the same weight. ‘The re- 
pulsion motor for a given power output 
will be heavier than the corresponding 
polyphase motor, and lighter than the 
single-phase motor with its starting ap- 
paratus. Considering the enormous 
waste of energy in starting the latter, 
the repulsion motor will be far more 
economical for intermittent operation. 

In these commutator types of eingle- 
phase motors, the two most important 
elements, besides the speed character- 
istics, are the efficiency and the power- 
factor. The efficiency of such motors will 
usually be less than that of a direct-cur- 
rent railway motor of the same output. 

The efficiency curve has very much the 
same shape as the efficiency curve of a 
direct-current motor, with changes in load 
and with a given applied voltage, since 
it starts low at light load and high speed, 
rises to a maximum, and then falls off 
considerably at very heavy overloads. 

In conclusion, it should be remem- 
bered that economies will not be effected 
by the single-phase system because of any 
advantage of the  alternating-current 
motor over the direct-current one but 
rather through the employment of alter- 
nating current. The motor itself is mere- 
ly a single element in the system but 
it is such an important one that essential 
advantages may be gained by employing 
motors of the proper type. 
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The Palermo-Monreale, Italy, Incline System. 


HE incline which runs from Paler- 
mo to the suburban town of Mon- 
reale in Sicilian Italy is operated 

by an electric system which presents 
some interesting features. Monreale is 
a small town which is situated at a con- 
siderable height, and as it is much fre- 
quented by tourists both on account of its 
cathedral and the splendid view which is 
obtained from this point, it was desired 
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case was to bring the ordinary motor cars 
of the Palermo system up to the height 
of Monreale without being obliged to 
make any changes in the construction of 
the cars, either by providing them with 
special brakes or with the apparatus 
which is needed for mountain climbing. 
The mechanism which is needed in this 
case is supplied by a special form of car 
known as carro-freno or brake car, whose 


in single track, of which 1,640 feet run 
through the town of Monreale. Between 
the rails of the main track in the middle 
section is a second track of smaller gauge 
upon which the brake cars run. The 
second section of the line has a rather 
steep grade of ten to twelve per cent, 
while the end sections have four and 
eight per cent respectively. 

The steep grade of the middle section 
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to connect it with the city traction lines 
of Palermo. This has now been done 
by a very efficient. method, in which the 
cars are taken directly up the incline 
without having to use two types of 
passenger cars. The line measures 6,700 
feet on the horizontal, and the top station 
lies 604 feet above the lower. The plant 
was installed by the Continental Com- 
pany, of Nürnberg, Germany, together 
with the Schuckert Company. 

The problem to be solved in the present 


function it is to carry the brakes, which 
need to be especially powerful on the in- 
cline, and also to carry an auxiliary motor 
which can be used in connection with the 
motors on the cars. 

The inclined system which is thus oper- 
ated is divided into three sections. The 
first, about 656 feet long, starts from 
the lower station and uses single track; 
the second, 3,540 feet long, uses double 
track with a common middle rail. At the 
top is the third section, 2,612 feet long, 


does not allow of using traction with 
simple adherence, at least in wet weather, 
and on this account it was necessary to 
adopt the special arrangement which 
characterizes the present system. Under 
this plan, the two cars which run upon 
the line, one on the up-grade and the 
other on the descent, when they come 
upon the middle section eease to be inde- 
pendent and each of the cars is coupled 
to one of the brake cars. The two brake 
cars are attached to cach other by a steel 
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cable which passe over a pulley located at 
the top of the line. The brake cars take 
current from the trolley line which con- 
tinues up the incline, in the same way as 
the motor cars. This arrangement allows 
the descending train to draw the ascend- 
ing train upon the other track by means 
of the cable. 

Such an inclined system, compared 
with the rack-and-pinion system which is 
commonly employed in such cases, pre- 
sents the noteworthy advantage of re- 
quiring less tractive power, seeing that 
the weight of the descending car is now 
brought into requisition to furnish part 
of the force. The remainder of the power 
needed to operate the trains is given by 
the motors of the descending car and 
also by the motor of the brake car. In 
this way it is possible to limit the size 
of the motors to the usual traction type, 
thus satisfying the comdition that the 
same car shall be used for the city service 
as well as on the Monreale line. This 
has also the advantage of avoiding a 
transfer of passengers, and thus unifies 
the system. 

The brake cars are provided with a set 
of mechanical brakes which are cither 
operated by hand or come into play in 
case the tension of the cable should fail. 
These cars are coupled on the down-grade 
side of the motor-cars in each case. A 
very simple and effective method has been 
adopted which allows the rapid couplirfg 
and uncoupling of the brake cars and the 
motor cars. This will be made clear by 
referring to the engraving which 
shows the general disposition of the 
track in the inclined part and also the 
station where the car commences the 
ascent. At this point the double track 
with a common inside rail commences. 
The trolley wire is suspended over each 
track by a bracket post at one side of the 
road. Between the main tracks is the 
smaller track for the brake cars; it has 
a set of rollers spaced at intervals upon 
which the cable rests. 

The manceuvre of the brake car is 
quickly carried out. When out of action, 
these cars lie in a depression at the end 
of the line and when in this position they 
are below the level of the main track. 
The motor cars coming from Palermo 
can thus pass over them for a distance of 
six or eight feet. At the same time the 
other car at the top of the incline, coming 
from Monreale, now lies just above the 
second brake car. The latter is then run 
out on to the main track and is coupled 
on to the lower side of the motor car. 
The upper train is then made to descend 
for a short distance until the lower brake 
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car is drawn out of the pit by the trac- 
tion on the cable and has rejoined the 
lower motor car. It is then coupled 
behind the latter and the train is ready 
for the ascent. To carry out the latter 
manceuvre, the lower motor car will have 
already advanced from the position 
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The cable at the top station passes 
over a horizontal pulley ten feet in. 


diameter, and it thus takes the middle 
position in each track. The cable is 
guided at this point by four main sheaves, 
two of which are placed horizontally and 
two vertically. They are placed in two pits 
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shown in the engraving to a point on the 
up-grade side of the brake car. 


When this train has arrived at the 


upper station the motor car is uncoupled 
and resumes its ordinary functions, pro- 
ceeding on its way to Monreale, while the 
brake car is run in and is now ready to 
recommence the mancuvre and begin the 
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BRAKE Uskp on PALERMO- MONREALE 
INCLINE RAILWAY. 

descent with a motor car. At the same 
time the lower train has arrived at the 
bottom station. The motor car is un- 
coupled and runs by trolley to Palermo, 
while the brake car is run into the pit. 
At the middle point of the incline there 
is a short section of double track which 
allows the cars to pass each other. 


lying under the middle of the tracks at 
the point where the single-track section 
branches to double track. Along the line 


“the cable is guided iby a set of smaller 


sheaves which lies between the rails at 
equal intervals. 

The motor cars which are used on the 
Palermo city lines and the Monreale sec- 
tion are of the double axle type, with a 
capacity of forty places in all. Each 
car carries two motors of the Schuckert 
pattern. The total weight of the car when 
empty is about eight tons. ‘Iwo brake 
systems are used, one a hand brake and 
the other obtained -by working the motor 
in short-circuit. 

One of the engravings shows the brake 
car which is one of the interesting 
features of the Monreale system. It was 
designed by the Schuckert Company. 
Ordinarily it has a top cover which is 
now removed to show the different parts 
of the mechanism. The car is fifteen 
feet long (five metres between buffers) 
and has two-foot three-inch wheels. The 
distance between axles is five feet three 
inches. The brake car carries a single 
four-pole motor, whose shaft is connected 
by worm gearing with two other shafts. 
One of the latter is connected with one 
of the.main axles of the car by ordinary 
gearing. In front is the motorman’s cab 
which contains the controlling apparatus 
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for the motor and also the brake levers. 
Two powerful brakes are mounted 
upon the cars. One of these is operated 
by hand and the other is connected by 
an appropriate device with the main 
cable and is automatically thrown on by 
a counterweight in case the cable becomes 
slack. Both these brakes are exception- 
ally strong. They are of the Esslingen 
type and operate by gripping the heal 
of the rail. Referring to the diagram, 
the brake is composed of a central part 
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In the hand brake the shaft s is rotated 
by a lever which is adapted to the 
purpose. For the second brake, the ten- 
sion of the cable, which is attached to a 
lever, keeps a counterweight lifted, 


and in this case the brake remains open. 
Should the cable break, or even become 
slack, the weight falls and causes the 
rotation of the shaft s, thus throwing on 
the brake. 

The Monreale system has been found 
to work very successfully since the start. 
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large generators with which the station 
is equipped, also the main switchboard, 
which is built of white marble panels 
and placed in an elevated position in a 
gallery. The electrical outfit of the station 


has been supplied by the Schuckert Com- 
pany. The generators are direct-driven 
from horizontal compound engines. 
Three of these generators form the 
outfit of the station, at last accounts. 
These machines are of the twelve-pole 
type and the armatures are mounted, 
together with a large flywheel, upon the 
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aa, which slides upon the upper part of 
the rail and two lateral parts b b. When 
the brake is thrown the latter mount up 
and press against the underside of the 
flange. This gives a sure action which 
prevents the car from rising above the 
rail as well as stops its movement effec- 
tively. This diagram shows the method 
of raising the parts b and lowering the 
part a a. The double movement is car- 
ried out by the rotation of the shaft s, 
which carries two short strong arms 
for operating the ‘brakes. Hand and 
automatic action are both employed. 


The writer has been informed lately by 
Signor Piazzoli, director of the Societa 
Sicula, which operates the traction lines 
in Palermo, that the use of the motor 
on the brake car has now been dispensed 
with, as it was found that the motive 
power of the car is sufficient to operate the 
system without needing any extra power. 

Current for the extensive traction lines 
in the city of Palermo, including the 
above mentioned section, is furnished 
from a large central station which has 
been erected in the central part of the 
city. Our engraving shows one of the 


main engine shaft. Their capacity is 
600 horse-power and they deliver either 
300 or 600 volts, direct current. To this 
end each of the generators is equipped 
with a double commutator, one on each 
side of the armature. Two large batteries 
of accumulators are used in the station. 
One of them serves for the lighting cir- 
cuit and is coupled so as to deliver 300 
volts in two series of 150 volts each. The 
second battery works in parallel with the 
main generators to furnish current for 
the traction lines, in order to equalize 
the load and provide against shocks. 
This battery delivers 600 volts. Both 
sets are of the Tudor pattern. 
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OPERATION OF SYNCHRONOUS CON- 
VERTERS.* 


BY 8. C. LINDSAY. 


It is the purpose of this paper to give 
a history of the experience we have had 
with sixty-cycle synchronous converters 
in Seattle during the last three years and 
a half. As the Seattle Electric Company 
has a greater capacity in sixty-cycle 
svnchronous converters in daily operation 
than any other company in the United 
States, and as they have been operated 
under a variety of conditions, the writer 
thinks that his experience might ‘be of 
interest to others who are operating the 
same class of apparatus. 

In the summer of 1900 we put into 
service two 550-volt compound-wound 
synchronous converters which were sup- 
plied with alternating current from the 
Snoqualmie Falls Power Company, the 
direct current from these synchronous 
converters being used to operate street 
cars and stationary motors. At that time 
the Snoqualme company was transmit- 
ting to Seattle at 15,000 volts over two- 
to three-phase lines, the conductors for 
each line being No. 2 solid aluminum 
wire. It was originally planned to use 
one line for power and the other line 
for lighting and such power loads as were 
not subject to large and sudden changes. 
The current for the synchronous convert- 
ers was transformed to 340 volts by three 
mA)-kilowatt transformers connected in 
A on both sides. 

With 15,000 volts on the lines and the 
lines in multiple, one synchronous con- 
verter would operate satisfactorily up to 
full load; when the second synchronous 
converter was put in they would begin to 
pump immediately, although the load 
would not be increased beyond the 
capacity of one synchronous converter. 
If both machines were left in circuit the 
pumping would soon become so violent 
that the transmission Jine circuit-breakers 
at the power-house would open. Various 
adjustments of the field strengths be- 
tween maximum and minimum improved 
matters very little. It was tried a num- 
ber of times to operate two machines 
under this condition, but without success. 
At times there would be several hundred 
horse-power of induction motors in 
Seattle operating from the same system. 
We tried to operate the synchronous con- 
verters both with and without the in- 
duction motors in service, but without 
success, the results being a little more 
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favorable with the 
running. 


induction motors 


When the transmission lines were 
separated in Seattle, but still supplied 
from the same busbar at the power- 
house, we tried to operate a synchronous 
converter from one line and the induc- 
tion-motor load and lights from the other 
line; with a very weak field a single 
synchronous converter would run com- 
paratively steady without load, but would 
pump violently when loaded to one-third 
of its rated capacity, especially if it were 
a street-railway load. With the lines 
diyided as above, two synchronous con- 
verters were synchronized on the same 
transmission line, but were not loaded 
nor even paralleled on the direct-current 
side. After running under this condi- 
tion for a few minutes they began to 
pump, and the pumping soon became so 
violent that they had to be shut down. 

After these results, no further attempts 
were made to operate two machines at 
a time until the power company began to 
transmit at 30,000 volts, when it was 
found that both synchronous converters 
would operate entirely satisfactorily up 
to their full capacity with the transmis- 
sion lines in parallel, and when the lines 
were separated one synchronous converter 
would operate perfectly up to full load 
and fifty per cent of overload, but when 
the second machine would be switched in 
pumping would commence unless the 
load was reduced. We could carry more 
load without any disturbance on one 
machine than we could on the two. It 
must be borne in mind that when these 
attempts were made to operate two syn- 
chronous converters from one line the 
line was loaded in almost every case with 
the induction motor «nd lighting load 
that was always carricd when both lines 
were in parallel. 

In the spring of 1901 a third 550-volt 
synchronous converter was installed in 
the same substation with the other two 
machines, and connected to the same 
bank of step-down transformers. When 
the three synchronous converters were 
running at the same time they were, of 
course, in parallel on both their alter- 
nating-current and direct-current sides. 

A 250-volt, shunt-wound, 500-kilowatt, 
two-phase synchronous converter was also 
installed at the same time in another sub- 
station about one-quarter of a mile from 
the station where the 500-volt synchro- 
nous converters were installed, and was 
operated from the same system. 

The addition of these last synchronous 
converters caused no trouble whatever as 
long as both transmission lines were in 
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parallel, but when it became necessary to 
place the entire Seattle load on one line 
it was found that the 250-volt syn- 
chronous converter and one 550-volt syn- 
chronous converter would operate satis- 
factorily, but that two 550-volt synchro- 
nous converters would not operate satis- 
factorily when the 250-volt synchronous 
converter was shut down. 

When the transmission lines were 
multiplied at Renton, and one line cut 
out between Seattle and Renton, all of 
the load in Seattle being carried by a 
single line between these two points and 
the two lines between Renton and the 
power-house, all of the 550-volt syn- 
chronous converters and the 250-volt 
synchronous converter could be operated 
at the same time, but when all of them 
were heavily loaded there was more or 
less pumping, but it was not serious 
enough to interfere with the lighting to 
any great extent. Within the last year 
the conductors in the transmission lines 
have been changed from No. 2 aluminum 
to 0000 aluminum between Renton and 
the power-house, and to 00 aluminum be- 
tween Renton, and Seattle. Since this 
change two or more 550-volt synchronous 
converters can be run from a single line 
without any trouble. The trouble ex- 
perienced when first trying to operate 
more than one synchronous converter 
from a single line must have been due 
to excessive line drop which caused an 
interchange of current between the syn- 
chronous converters. 

While operating the three 550-volt syn- 
chronous converters from the same bank . 
of transformers it was necessary to use 
great care in adjusting their field rheo- 
stats so as to keep the load equally di- 
vided between the synchronous converters. 
If one synchronous converter was given 
a weak ficld and the other two a strong 
field, pumping would commence and soon 
become serious if the proper adjustment 
were not made. We had all three syn- 
chronous converters thrown out of ayn- 
chronism several times from improper 
adjustment of their field currents. While 
operating under this condition it was 
found that a dirty commutator or too 
much oil applied to a commutator for the 
purpose of lubrication would cause 
serious trouble, and on one or two 0C- 
casiona threw all machines out of syn- 
chronism. Shifting the brushes to find 
the neutral point was also a prolific 
source of trouble, After these causes of 
trouble had been discovered we got fairly 
good results, but only by the most careful 
attention to the machines. 

Experience with these rotaries operat- 
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ing from one bank of transformers leads 
the writer to believe that a worse combi- 
nation can not be had, and is something 
tiat should never be done except as a 
makeshift. 

After running under this condition for 
two months a separate bank of transform- 
ers was installed for each synchronous 
converter, each bank consisting of two 
300-kilowatt transformers transforming 
from 2,200 to 340 volts, these transform- 
ers in turn being connected to a single 
bank, transforming from 30,000 to 2,200 
volts, both transformations being made 
on the Scott two-phase to three-phase sys 
tem. This change in no way affected the 
results of an attempt to operate on a 
single transmision line, but the troubles 
experienced from operating the three syn- 
chronous converters from a single bank 
of transformers were entirely removed. 

The one thing that has caused more 
trouble than any other in the operation 
of synchronous converters, and the thing 
that has been responsible directly and in- 
directly for over ninety per cent of all 
the troubles we have had with them, has 
been the frequent breaking down of the 
transmission line. Almost every time the 
line would break, all of the 550-volt syn- 
chronous converters then running would 
flash-over at the commutator, making a 
loud report very similar to the discharge 
of a cannon. The breaking of the line 
caused a rise of pressure at the commuta- 
tor of the synchronous converters great 
enough to jump the space between the 
positive and negative brush-holders of the 
machines. There were only two or three 
cases when the line broke down that the 
flashing-over did not occur. On several 
occasions when the line broke armature 
coils were burned out simultaneously with 
the fash. The flashing did considerable 
damage each time it occurred, by burning 
the commutator and brush-holders and 
tearing away parte of the mica insulation 
between the copper segments, which left 
small pockets that soon filled up with par- 
ticles of copper and carbon dust. Whether 
the rise of pressure at the commutators 
was caused by the sudden opening of the 
line or by a short-circuit between the 
broken wires and the other two line wires 
is a matter that has never been deter- 
mined, as no one qualified to make an in- 
telligent report was ever present at the 
point of trouble when a break occurred. 
This trouble was finally stopped by 
grounding the neutral point of the two- 
phase windings of the step-down trans- 
formers, Although this was done pri- 
marily for another purpose it produced 
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an effect on the synchronous converters 
that we had long desired. 

If the commutators are in first-class 
condition the damage done by a single 
flash has never been sufficient to cause 
serious trouble unless armature coils were 
burned out; the damage to the commuta- 
tor being quickly removed by the use of 
a file and coarse sandpaper. When line 
troubles were quite frequent, say three 
or four times a week, the damage done 
to the mica segments by one flash would 
not be removed before another flash would 
occur, and the result was that a number 
of mica segments in each commutator 
would be wasted away from 1,/32 to 1/16 
an inch below the surface of the copper 
segment. These places would soon fill up 
with particles of carbon and copper duat, 
causing short-circuits between segments. 
These short-circuite would burn out, 
causing a flash and explosion at the com- 
mutators very similar to that caused by 
line troubles, the principal difference be- 
ing that current did not disappear from 
the transmission line when trouble was 
caused by these short-circuits. We ex- 
perienced a great deal of difficulty from 
these short-circuits before the cause of 
the trouble was determined. The ditti- 
culty in locating the trouble was due to 
the fact that when a flash-over would 
occur and throw the synchronous con- 
verter out of synchronism they could be 
immediately brought to voltage, synchro- 
nized, and loaded again without giving 
any evidence of the cause of the trouble. 
Sometimes the synchronous converters 
would be thrown out a number of times 
in a day from this cause, and again they 
would run for one or two days without 
any trouble. The cause of the trouble 
being determined, it was easily remedied 
by turning the commutators down until 
the mica and copper segments were even. 

In the summer and fall of 1902 all of 
our synchronous converters were moved 
to the Post street station, which had just 
been completed, and we now have in this 
station nine 500-kilowatt synchronous 
converters, five of which are 550-volt, 
three-phase, the other four being 250- 
volt, two-phase, which are used on the 
three-wire lighting system. 
previously, each synchronous converter 1s 
connected to its own bank of transform- 
ers, the transformers for the 500-volt 
synchronous converters ‘being connected 
on the Scott system, transforming from 
two-phase to three-phase. 

The power purchased from the Sno- 
qualmie Falls Power Company is also de- 
livered to this station, making it a com- 
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bined generating and substation. ‘The 
synchronous converters operate equally 
well from the steam-driven generators in 
this station without the use of special 
inductance coils as they do from the trans- 
mission lines, the only exception to thie 
rule being when the steam-driven gen- 
erators were operating considerably below 
their normal speed, say 114 revolutions 
per minute, their normal speed being 120 
revolutions per minute. The action of 
the synchronous converters when run 
from the steam-driven generators at this 
reduced speed seems to be a tendency to 
slow down every time the engines pass 
their centres, which produces a very 
noticeable effect on all incandescent lights 
supplied from the generators and light- 
ing synchronous converters. This trouble 
is caused by the irregular angular velocity 
of the prime movers and can not be con- 
sidered as synchronous converter trouble. 
In no case has this caused any trouble 
other than the effect on the incandescent 
lamps, even when the speed of the gen- 
erators would fall as low as 110 and 112 
revolutions per minute. As stated before, 
this effect entirely disappears when the 
generators are running at their normal 
speed. 

During the last eighteen months the 
transmission line troubles have been very 
much less than they were before, and the 
troubles with the synchronous converters 
have practically disappeared. As the 
grounding of the neutral point of the sec- 
ondary winding of the step-down trans- 
formers prevents the synchronous convert- 
ers from flashing-over at the commutators 
when line trouble does occur, and various 
other improvements have been made in 
the transmission line, we have not had 
any more trouble with these synchronous 
converters than would be had with an 
equal number of direct-current generators 
of the same capacity. ) 

Having the two sources of supply in 
the same station, where all of the syn- 
chronous converters are located, it has 
been necessary to operate some of the 
synchronous converters from the steam- 
driven generators and some of them from 
the power supplied by the Snoqualmie 
Falls Power Company, all synchronous 
converters being operated in parallel on 
the direct-current side. This combina- 
tion is used with both types of synchro- 
nous converter, the pressure of each syn- 
chronous converter being controlled by 
Hartford regulators. This arrangement 
serves to steady the pressure variations 
caused by the fluctuations of the street 
railway load, and the results are very 
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much more satisfactory for smoothing out 
the load, than when all synchronous con- 
verters are operated from the same source 
of supply. 

As to care and attention necessary for 
synchronous converters, it is substantially 
the same as that required by direct-cur- 
rent generators of the same pressure and 
capacity. The commutators require sand- 
papering about once a week. Occasionally 
a commutator will require sandpapering 
twice in one week. No. 21% sandpaper is 
used to bring the commutator to a smooth 
surface, and it is then finished with No. 
1 sandpaper. A small amount of oil is 
used on cach sheet of sandpaper to pre- 
vent the dust from flying. It is very 
bad practice to saturate sandpaper with 
oil for use on a commutator, as the excess 
of oil will form a paste with the copper 
dust that will be forced into the mica, if 
the mica is as soft as commutator mica 
should be. ‘The excessive use of oil is 
especially bad if there happens to be a 
number of mica segments in a commuta- 
tor that are not uniformly even with the 
copper segments. Very good results are 
obtained by spreading the oil evenly over 
the sandpaper, then absorbing the greater 
portion of it with clean waste, leaving 
enough to prevent the copper dust from 
flying, but not enough to form a paste. 

We have tried for a long time to get 
a carbon brush that would be satisfactory, 
and we think that we have found one. In 
the meantime we have found a great many 
that were not satisfactory, the average 
life of a set of carbon brushes being from 
three to six months. We have a set of 
brushes in a synchronous converter that 
were put in on May 28, 1904, and they 
are about half worn out. The wear on 
this commutator has been very small also. 
We have a set of brushes in another ma- 
chine that has been in use since February 
23, and the wear on these brushes was 
found to be about 3/16 of an inch when 
measured to-day. The brush just men- 
tioned is a medium-soft brush with a good 
deal of graphite in it. Pure graphite 
brushes are not at all satisfactory for 
synchronous converters. 
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National Association of Manu- 

facturers. 

The proceedings of the ninth annual 
convention of the National Association of 
Manufacturers, held at Pittsburg, Pa., 
May 17, 18 and 19, 1904, have been re- 
ceived. This volume contains a number 
of addresses and reports of coinmittees 
on many topics of interest to manutac- 
turers. 
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BOILER-HOUSE ECONOMIES.' 
BY REGINALD 8. DOWNE. 


The problem is to deliver a unit of 
electricity at the station bus-bars, with 
the minimum number of pounds of coal, 
and this question is the most difficult 
one the engineer has to face in the power- 
house, but the one most likely to give the 
best money return for the time expended 
on it. Coal in some cases amounts to 
fifty per cent of the total cost. In a paper 
read by Mr. A. S. Giles in January last, 
before the Manchester section of the In- 
stitution of Electrical Engineers, a table 
compiled from data supplied by the chief 
engineers of a large number of central 
stations appeared, giving particulars of 
coal consumption, load-factor, ete. The 
figures show that non-condensing stations, 
with moderate load-factor and low-priced 
slack, consume 6.5 pounds per unit gen- 
erated, whereas there are condensing sta- 
tions with similar priced slack and higher 
load-factor consuming ten pounds and 
upward. Broadly speaking, the only 
conclusions one can arrive at after care- 
fully studying the table, is that the sta- 
tions with the largest output and highest 
load-factor appear to give the best re- 
sults, and that the other contradictory 
figures must be due to local or special con- 
ditions unknown to engineers. 

A central station should be run on a 
money basis, and all the conditions care- 
fully studied when the layout of the plant 
is decided upon. Each separate station 
has to be dealt with on its merits, and the 
measure of success is the net saving in 
the coal bill at the end of the year. The 
great majority of stations burn bituh 
minous slack, costing from six shillings 
to twelve shillings per ton delivered in 
the bunkers. Where the railway rate is 
high and smoke conditions stringent, 
Welsh coal is used; in a few cases where 
it is available, smudge or low grade fuels 
are burned. This point is entirely set- 
tled by local conditions. Assuming bitu- 
minous slack is used, how many pounds 
ought to be considered the maximum 
necessary to generate a unit of electricity ? 

In a well designed condensing station, 


‘with economizers and superheaters, and 


having a load-factor of not less than fif- 
teen per cent, in the author’s opinion, 
with the experience at present available, 
it ought not to exceed five pounds. This 
quantity of coal should cover all the losses 
between the furnace and the engine. Sev- 
eral private industrial plants are now 


1 Abstract of a paper read at the meeting of the In- 
corporated Municipal Electrical Association, of Great 
Britain. 
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generating a unit of electricity with 
three pounds of cheap slack. No com- 
parison, however, can be made between 
the coal consumption of private plants 
and public supply stations, the nature 
of supply being totally dissimilar. The 
results obtained are excellent, but under 
the same favorable conditions one could 
do better. . 

Before this problem can be dealt with, 
it is necessary to know where the losses 
are taking place. Are they due to low 
boiler efficiency, steam range losses, ex- 
cessive steam consumption of engines, or 
all three? ‘To enable this to be ascer- 
tained it is necessary to have a rigid 
weekly analysis of units generated, to- 
gether, with coal and water used. In most 
works completed quite recently, provision 
has been made for these measurements, 
and it is possible to have a daily analysis 
which enables a close check to be ob- 
tained, and any discrepancies to be im- 
mediately looked into. A number of sta- 
tions of earlier date are not so well pro- 
vided in this respect. It is, however, pos- 
sible for all to obtain the weekly con- 
sumption of coal, and thereby calculate 
the pounds of coal per unit generated. 
The measurement of water, unfortunately, 
is not such a simple matter; in many 
cases where the supply is not obtained 
from the town’s mains it is not possible. 

The various directions and means 
through which one may still hope to ef- 
fect a further reduction in our coal con- 
sumption are as follows: (1) the in- 
fluence of output and load-factor; (2) 
bonus system for firemen; (3) super- 
heating; (4) mechanical stoking and 
forced draught; (5) fuel analysis; (6) 
analysis of flue gases; (7) auxiliary plant; 
(8) feed-water purification and heating; 
(9) prevention of radiation. 

The stations having the largest outputs 
and the highest load-factors show the best 
coal results. The coal bill of a station 
in its earliest stages, before the output 
has reached a reasonable figure, is often 
abnormal, owing to its being ready to 
supply before there is much demand. 
The conditions are not favorable to eco- 
nomical running, as the fuel required 
for banking, keeping steam on ranges, 
ete., is out of proportion to the output. 
The effect of a bad load-factor is more 
pronounced in the boiler house than in 
the engine room. Diagram 1 shows South- 
port curves of load-factor, output, and 
pounds of coal per unit generated for the 
year 1903-4. | 

With graduated sizes of units it is pos- 
sible to run the generating plant in @ 
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fairly economical manner. A standing 
engine does not waste coal. It is gen- 


erally admitted that under ordinary work- 
ing conditions the radiation from a boiler 
amounts to from five to ten per cent. If 
we work a boiler only at half its power 
the amount of radiation will still be the 
same, for the steam temperature is not 
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altered, but the ratio of loss by radia- 
tion to heat put into the boiler is doubled. 
It appears, therefore, conclusive that the 
number of boilers under steam should 
be kept to the minimum possible, and some 
method of assisted draught fitted to help 
us over the peak of the load. 

The author thinks it will be admitted 
that with the class of slack usually burnt, 
under natural draught, the boiler duty 
is much lower than the maximum; in 
many cases the number of boilers under 
steam could be reduced twenty-five per 
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eight-foot six-inch boilers and allowing 
fires to die out on the seven-foot boilers, 
and vice versa. A considerable amount 
of coal may be saved by finding out what 
banking conditions are most suited to 
the boilers at different periods of the 
year. 

The personal factor in the form of the 
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fireman has the greatest influence on the 
reduction of coal costs, after output and 
load-factor. In a test quoted by Mr. 
Bryan Donkin, four good stokers were 
put to fire the same boiler—a two-flued, 
thirty-foot Lancashire—under the same 
conditions. There was a difference be- 
tween the most and least expert of twenty- 
three per cent in capacity and eighteen 
per cent in economy, a saving of £7 to 
£8 per week, with coal at ten shillings 
per ton. All raw material from which 
there is no valuable by-product passes 
Cost in Pence 
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DIAGRAM 2.—Bonus SYSTEM FOR FIREMEN. 


cent. The station with which the author 
is connected has Lancashire boilers, and 
the coal required for lighting and bank- 
ing fires has been found in the winter 
months to amount to between five and 
seven per cent of the coal consumed. 
There was a difference of two per cent 
in economy between banking fires on the 


through the hands of the fireman. As 
a rule he does his best, 1. e., with a fluct- 
uating load he draws a fairly straight 
line on a recording steam pressure chart. 
He knows that the less coal he throws on, 
the less manual labor he is called upon 


to perform; he may also have a conscien- 


tious idea that by economizing coal he 
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is husbanding the national resources. Gen- 
erally speaking, beyond that he has no 
incentive to economy, and provided he 
keeps a steady head of steam is not inter- 
fered with. The man who actually burns 
the coal is the one who can effect the 
economies. 

When the managing engineer has con- 
vinced himself that there are no leakages 
through the brickwork, when the damp- 
ers are easily accessible, draught gauges 
have been fitted to the chimney and each 
boiler, and a CQ, recorder has been fixed, 
he has done all that can possibly be fore- 
seen, and the reat must naturally be left 
to the leading firemen. A pecuniary in- 
centive is a great help toward reducing 
the coal bill. If a central station has 
not reached what it considers its mini- 
mum coal consumption, it is worth while 
paying at least two shillings to save 
twenty shillings worth of coal, which 
it could not otherwise do. It would be 
interesting to know what results have 
been obtained by this means. At South- 
port a coal bonus has been recently in- 
troduced, and the following particulars 
have been added, as they may be of in- 
terest to the members: 

The present contract price of coal is 
seven shillings per ton, delivered in the 
bunkers. 

The approximate number of units gen- 
erated per annum = 2,327,600. 

The average number of units generated 
per week = 44,800. 

A saving of one-tenth of a pound of 
coal per unit generated on the average 
weekly output = 4,480 pounds = 2 
tons, worth fourteen shillings. 

Per month of four weeks = £2 16s. 

The bonus is divided among the four 
leading firemen, and is distributed 
monthly. 

It has been fixed at one shilling per 
week per fireman for each tenth of a 
pound of coal saved, i. e., for every fifty- 
six shillings’ worth of coal saved sixteen 
shillings, or 28.5 per cent, is given as 
bonus. 

The pounds of coal below which a 
bonus is given has been fixed for the next 
financial year at 6.5 pounds for the sum- 
mer months and 5.5 pounds for the win- 
ter months. If we have to pay more 
for our coal the saving per ton is pro- 
portionally greater. Diagram 2 shows 
the bonus line at present fixed, and the 
pounds of coal consumed for each month 
during the past three financial years, the 
load-factors being 14.22, 15.31 and 14.49 
respectively. 

No practical difficulties are experienced 
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by using a moderate superheat up to 500 
degrees Fahrenheit. The author has 
superheaters fitted in the downtakes of 
all his Lancashire boilers, and has been 
able, by adding firebrick combustion 
chambers, to raise the temperature of 
the steam leaving the superheaters from 
eighty degrees Fahrenheit to 150 degrees 
Fahrenheit. Superheaters fitted in this 
way give a fairly constant degree of super- 
heat, and require practically no atten- 
tion. A consideration of the various types 
of superheaters is outside the scope of 
this paper; but the author is of opinion 
that where a high superheat of constant 
temperature is required (as in pure tur- 
bine stations) separately fired super- 
heaters would be preferable. 

The following figures were obtained at 
Southport on two eight-hour tests carried 
out on a 254 indicated-horse-power hori- 
zontal Musgrave-Corliss condensing en- 
gine, supplied with steam from a seven- 
foot by twenty-cight-foot, hand-fired Lan- 
cashire boiler, with and without a Mus- 
grave superheater : 
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Average superheat at engine, 8 degrees Fahrenheit. 

At the time of this test a ring steam 
range was in use, which has since been 
discarded; a similar test if taken to-day 
would not show quite the same saving. 

To what extent does mechanical stok- 
ing influence the coal consumption in 
central stations? Makers’ tests do not 
help much, as they are not carried out 
under every-day conditions. In a large 
power-house having modern coal-handling 
plant, mechanical stokers undoubtedly 
save labor, and where the load-factor is 
high give economical results. In the 
class of station under consideration, viz., 
that having a total plant capacity not ex- 
ceeding from 4,000 indicated-horse-power 
to 5,000 indicated-horse-power, mechan- 
ical stokers are usually employed to en- 
able bituminous coal to be burned with 
a minimum of smoke. Where the coal 
has to be thrown into the hoppers by hand 
there is no saving in labor, and it is 
doubtful whether any economy can be 
shown over hand-firing when the interest, 
repairs and cost of running are taken into 
account, while on the other hand there 
may be obvious disadvantages. 


With but few exceptions natural 
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draught is depended upon for the com- 
bustion of fuel. Is it possible by adding 
induced or forced draught so to increase 
the evaporation and economy that after 
paving all charges there would be a sav- 
ing that would be worth obtaining? A 
chimney is a rough-and-ready way of in- 
ducing the air to flow into the furnaces 
with sufficient velocity to cause the fuel 
to burn; it has the merit of being abso- 
lutely reliable and the upkeep is nil. 
Energy must be expended in bringing the 
air to the coal, but as a chimney may re- 
quire twenty per cent of the heat unite 
in the coal, this work may be carried out 
much more efficiently by other means. 

The apparent advantages of forced 
draught are: (1) the steaming power 
may be increased thirty to forty per cent 
without injury; (2) higher temperature 
of combustion, giving a higher evapora- 
tive effect for the fuel; (3) air supply 
under control. 

Perfect combustion is of far more im- 
portance, both as regards the efficiency 
of a boiler and the power to be got out 
of it, than is—within limits—either the 
amount of heating surface or its arrange- 
ment. The furnaces usually fitted by 
boilermakers are only suitable for burn- 
ing anthracite coal or coke. As the major. 
ity of boilers burn bituminous coal, the 
efficiencies are extremely low, but could 
be raised if the furnaces were designed 
to suit the class of fuel burned. In a coal 
containing over ten per cent of volatile 
hydrocarbon, a high temperature in the 
combustion chamber (approximating 1,100 
degrees Fahrenheit) is absolutely necessary 
for combustion. In most furnaces, when 
the gases have distilled they immediately 
come in contact with water-cooled plates, 
and are reduced in temperature before 
combustion takes place. Until the tem- 
perature of combustion is raised sufficient- 
ly high, the thermal efficiencies of boilers 
burning this class of fuel will remain in 
the neighborhood of fifty per cent. 

Tt is essential that the quality of the coal 
used should not be frequently changed, 
otherwise firemen can not obtain the best 
results. How can one ascertain that the 
quality of coal contracted for is being de- 
livered? Some engineers argue that by 
buying the cheapest slack obtainable in 
the district, any deviation from the con- 
tract must be in their favor, but this 
method of procedure can not always be 
recommended. Calorimeter tests of small 
quantities of coal, although fairly com- 
parative, are not of much commercial 
value, because the thermal value of bitu- 
minous fuel is augmented by the hydro- 
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carbons, a large proportion of which es- 
cape up the chimney without parting with 
their heat. The calorific value of some 
soft bituminous coal is equal to that of 
hard South Wales coal, but in practice 
the ¢vaporation is much lower. If we ob- 
tain the percentage of moisture under 
similar weather conditions by drying a 
known weight of slack, and also ascertain 
the percentage of ash, it is possible to 
keep a reasonable check on the deliveries. 
In the author’s opinion, evaporation tests 
made under similar conditions give the 
best practical results. Where a contract 
is placed with a colliery, fewer deviations 
in quality are to be expected than where 
supplies are obtained from a coal mer- 
chant or colliery agent; where the col- 
liery works only one seam of coal the 
conditions are even more favorable. 

For a complete analysis of the exit 
vases from a boiler it is necessary to 
know their chemical constituents, tem- 
perature and draught. This information 
enables the engineer to reduce the loss 
up the chimney to a minimum; appara- 
tus for carrving out these tests 1s now 
available. To obtain the greatest boiler 
cfliciency the excess of air must be kept 
as low as possible, and this can only be 
ascertained by individual tests, and de- 
pends upon the quality of coal and the 
draught available. Every pound of air 
which passes through the boiler in exces 
of the theoretical quantify represents a 
dead loss, as this air has to be heated 
up from the temperature of the atmos- 
phere to the temperature of the exit gases. 
To obtain perfect combustion of the fuel. 
as much oxygen as possible should com- 
bine with the carbon to produce carbonic 
acid. For practical purposes, the amount 
of carbonic acid produced is an index 
to the state of combustion. Under 
theoretical conditions without excess air, 
nineteen per cent CO, would be produced. 
but in every-day work one might with 
reasonable attention obtain twelve per 
cent CO, with an exit temperature of 
600 degrees Fahrenheit. The difference 
between cight per cent and twelve per 
cent CO, represents a loss of 8.5 pet 
cent of the fuel burned. 

Many works have recently fitted up Te- 
cording apparatus to ascertain this per 
centage, and in most cases the results 
have been eminently satisfactory, and have 
well justified the outlay. It is possible 
to connect the apparatus to each boiler in 
turn, and by reducing the air leakages, 
altering the thickness of fires, ete., to 
raise the average percentage of CO, cor 
siderably. When boilers are shut down 
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under natural draught, there is always 
considerable air leakage into the main 
flue even when the dampers are closed. 
Sliding dampers require to be an easy fit 
in their frames, but in most cases this 
is overdone; an improvement on the 
usual type of damper might be easily 
fitted. The brickwork round damper 
frames is difficult to inspect; generally 
on being opened up it is found to pass 
cold air at every joint. This air has a 
considerable cooling effect on the gases; 
it decreases the draught, and lowers the 
~ economizer efficiency. 

The author has had one form of CO, 
recording apparatus fitted in his boiler 
house for the past eight months, and has 
found it extremely useful. When first in- 
stalled it was impossible to get more than 
from two to three per cent CO, from 
certain boilers; on tests he has since ob- 
tained fifteen to sixteen per cent as a 
maximum, but the average daily running 
works out about ten per cent. Two 
boilers, even after the brickwork had been 
thoroughly overhauled, would not give 
more than three per cent CO,. On fur- 
ther investigation being made it was 
found that there was an opening at the 
back dead-plates just behind the bridges, 
measuring thirty inches by three inches; 
this was a drastic remedy of the boiler- 
makers for smokeless combustion. On 
bricking up these openings the CO, was 
equal to that given by the other boilers, 
and they naturally gave a better duty. 

Mechanical stokers, economizer scrap- 
ers, coal elevators and ash conveyers are 
now generally electrically driven. Most 
stations, however, still have steam feed 
pumps which are notoriously inefficient, 
and may require from two and one-half 
to three and one-half per cent of the 
steam generated. With a careful subdivis- 
ion of electrically driven fecd pumps this 
may be reduced to one and one-half per 
cent. The first cost of the pumps is great- 
er, but after meeting all charges there is 
a distinct saving, and they are as reliable 
as any other type of feed pump. It is, 
however, advisable to have a steam pump 
as standby in the event of any local or 
other failure of the supply. 

It is now well known that scale does 
not materially reduce the efficiency of a 
boiler, but it seriously increases its wear 
and tear, whereby its life is considerably 
reduced; it also endangers the safety of 
boilers. The same remarks apply to coat- 
ings of grease due to feeding the boiler 
with water containing condensed steam 
from the engine. It is highly desirable 
to remove every trace of grease from the 
feed water. This can not be done by 
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filters; the only efficient method is to 
add mineral matter in solution to the 
condensed water, and then to cause pre- 
cipitation by chemical means. In every 
case where the water is treated it should 
be done externally before entering the 
boiler. For economical steaming a boiler 
should be clean inside and out, because 
the transmission of heat is rendered easier 
and the evaporation is increased. 

It is a generally accepted fact that no 
economy can be obtained by raising the 
temperature of feed water except by heat 
which would be otherwise wasted. Is it 
possible by having separately fired feed 
boilers in series with economizers, to put 
th» water into the boilers at the same tem- 
perature as the steam and so obtain more 
duty per boiler and reduce the uum- 
ber under steam, thus effecting a saving 
in coal? The true function of a boiler 
would then be steam raising, and not feed 
heating in addition. Under existing 
methods the limit to which heating can 
at present be carried is to have an ex- 
haust heater in the path of the steam, 
on its way from the cylinder to the con- 
denser, and in series with it a heater 
which will utilize the exhaust team from 
the auxiliary engines, the water after- 
ward passing through a third heater 
in the form of an economizer. The tem- 
perature to which the feed water can be 
raised has a decided bearing on the sub- 
ject, as the economy resulting from rais- 
ing feed water from 150 to 250 degrees 
Fahrenheit is ten per cent. 

When the boilers and piping have been 
covered with the most suitable material, 
it is necessary to have it periodically ex- 
amined and repaired, as it is usually of 
a perishable nature. Where it is en- 
closed in a metallic envelope much waste 
may be caused if there is contact between 
the piping and the shield, which may be 
at nearly the temperature of the steam. 
Condensation may be reduced one-half 
if the valve bodies and flanges are covered. 
The joint itself may be left exposed, but 
with superheated steam there is little 
trouble from leaky joints, if the ranges 
are well drained. 

Perfect combustion of fuel can not 
be obtained in any form of boiler, but 
it ought to be possible to considerably 
raise the low thermal] efficiencies at which 
most of them are working at the present 
time. The two essentials are: the highest 
possible initial temperature in the com- 
bustion process, as the heat transmission 
between the water and the hot gases is 
directly proportional to their difference 
of temperature; and a high temperature 
in the combustion chamber, so that the 
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volatile gases are not cooled down before 
combustion takes place. 

The author has carried out a large 
number of evaporation tests at different 
rates of combustion, and with different 
forms of combustion chambers, on hand- 
fired seven-foot by twenty-erght-foot Lan- 
cashire boilers. The evaporation per pound 
of coal from and at 212 degrees Fahren- 
heit varied from 6.62 pounds to 7.17 
pounds. Coal burnt per square foot, 
from thirty-three to seventeen pounds. 
Evaporation, from 5,250 pounds of water 
per hour to 3,900 pounds, and the super- 
heat from 151 degrees to eighty degrees 
Fahrenheit. One boiler is fitted with steam 
blowers. On test 5,400 pounds of water 
per hour were evaporated. After deduct- 
ing the steam taken by the blowers, the 
evaporation per pound of coal was only 
6.21 pounds. 

On a special test it was found that the 
steam jets when giving a draught equal 
to five-eighths inch in the ashpits re- 
quired 340 pounds of steam per hour, 
equal to six per cent of the steam gen- 
erated. The finc ash made by the ordi- 
nary furnaces amounting to three per 
cent of the coal burned, approximately 
200 tons per annum, is dealt with by this 
boiler; it was found to have an evapora- 
tion value equal to one-half that of the 
slack. Under the conditions stated in 
Southport they obtained an average 
evaporation of seven pounds of water per 
pound of coal, having a calorific value 
of 13,000 B. T. U. Their average com- 
bined boiler superheater efficiency, there- 
fore, is only fifty-two per cent. 
> 

The Opportunities for Electrical 
Household Utensils. 
TO THE EDITOR OF THR ELECTRICAL REVIEW: 

If it is true that a temporary calm has 
fallen on the production of standard lines 
of electrical apparatus, it mav be oppor- 
tune to turn attention to the field of do- 
mestic application, which would rarely 
sleep if thoroughly awakened, for surely 
this field offers a lucrative as well as in- 
teresting opportunity. Comparatively few 
households enjoy the luxury of just push- 
ing a button to put their chafing-dish on 
a business basis, or heating their shaving 
water or boiling eggs, or getting their 
families into liquid hot water whenever 
they feel disposed, without the discomfort 
of a Turkish bath temperature in the hoil- 


er room of the household. Most of us are 
progressive, or at least ready to move 
along paths of least exertion, providing 
the cost does not involve too much exer- 
tion. One of the difficulties in the popu- 
lar use of electric heating is that con- 
venience and cost are strongly unionized 
and too readily follow each others pro- 
portions. F. A. Barron. 
Schenectady, N. Y., July 27. 
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The Simmance-Abady Photometer. 

Messrs. Simmance and Abady have re- 
printed from the proceedings of the 
Physical Society of London, a paper read 
by them on December 11, 1903, on the 
Simmance-Abady “flicker” photometer. 
An abstract of this paper follows: 

The photometer is of the alternating- 
light type, recently called in France 
“scintillation photometer,” but more gen- 
erally known in England and America 
as “flicker.” According to the authors, 
the essential rules to be followed in the 
construction of a successful “flicker” 
photometer are as follows: the light effects 
must be in juxtaposition without any ap- 
parent division line, and must move, oscil- 
late or rotate so that the point of juncture 
of the rays of the two lights passes and 
returns entirely across the vision field. 
Any hiatus or longer excitation of one 
than the other biases the result. The 
observation surface or surfaces upon 
which the light rays fall must be at ex- 
actly the same distance from the eye, at 
exactly the same angle in relation to the 
line of sight, and must be of pure white, 
such as is afforded, for example, by a 
clean chalk, plaster of Paris, magnesium 
carbonate or barium sulphate. Any tint 
affects the accuracy of the result. The 
observation surfaces must also, in turn, 
occupy the field of vision. An apparent 
movement or optical illusion does not af- 
ford accurate results. 

The method of reading with this pho- 
tometer resolves itself into a question as 
to whether the disc of light seen through 
the sighting tube is moving or is motion- 
less. 

As to the causes of the phenomenon, 
they are no doubt simple on the surface, 
but may be more complex when closely 
considered. The pupil of the eye can not 
adjust itself to the rapidly changing in- 
tensities, and when the balance is struck, 
the light, being unchanging and motion- 
less, permitas of pupil adjustment. The 
colors then blend by persistence of the 
impression, but sbould the intensities 
again change, this retentive sense is 
dulled by the anxiety of the nerves con- 
trolling the pupil orifice to perform their 
work, an endeavor, however, frustrated 
by the rapid change. It appears certain 
that an abnormal excitation of the nerves 
controlling the diaphragm has the effect 
of lessening the susceptibility of the re- 
tina and retention of impressions, whether 
this excitation is caused by glancing at a 
bright light or by gazing too long at the 
changing disc of the photometer. When 
the nerves are overstrained in this way 
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the “flicker” does not disappear at all, in 
many cases, although the point of equali- 
ty of intensity is always unmistakable. 
Thus, in using the photometer, it, is sug- 
gested that the instrument shall be moved 
along the bar rather rapidly, the while 
observing the disc through the sighting 
glass. The “motionless” point will then 
be apparent at once, and by a little prac- 
tice (which in this, like everything else, 
generates confidence) an operator will 
swing the disc box into its balance of in- 
tensity without an effort and without giv- 
ing the sensitiveness of his retina time to 
suffer from the numbing effect of the 
flickerings or throbbing. 

The accuracy of the photometer for 
colored lights is confirmed by the fol- 
lowing experiments: 

Two standard lamps of exactly the same 
power were used, one at each end of the 
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of each light to be seen in turn through 
the eyepiece. 

The accompanying illustration shows 
the four cardinal positions of the wheel in 
sequence, illuminated by two unequal 
lights. It will be seen how the light 
effects travel across the line of vision and 
alternate as the wheel revolves. 

The revolving wheel has its periphery 
formed by two equal conical surfaces or 
other surfaces of revolution. The axes 
of the two conical surfaces are each paral- 
lel to the axis of the revolving wheel, at 
exactly equal distances therefrom, and the 
three axes lie in the same plane. The 
vertices of the conical surfaces are at 
equal distances on opposite sides of the 
line of sight. In manufacturing, the 
wheel is first made as a disc of uniform 
thickness. It is then chucked in a lathe 
eccentrically, and a straight line motion 
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photometer bar. A colored glass screen 
was interposed, to intercept the rays from 
one light, which was then measured 
against the unscreened light. This gave 
the value for one colored screen. A second 
color was then substituted for the first and 
its value measured against the same un- 
screened light. Thus the following values 
were obtained: 

(a) Unscreened lights. 

(b) Candle-power of one light screened 
with one color. 

(c) Candle-power of one light screened 
with the other color. 

The Simmance-Abady photometer con- 
sists of a wheel of a white material with 
a specially shaped periphery, which wheel 
is caused to revolve before an eyepiece 
by means of a suitable motor. At right 
angles to the line of sight and parallel 
with the axis of the revolving wheel are 
the two lights undergoing examination, 
the rays of which fall upon the shaped 
periphery of the wheel, enabling the effect 
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being given to the cutting or grinding 
tool, the conical surfaces are generated. 
The wheel is then rechucked eccentrically 
on the opposite side, and the other conical 
surface is generated by the cutting or 
grinding tool, having the same straight- 
line motion as before. The result is that 
the periphery of the wheel has its two 
sides uniformly sloping at equal oppo- 
site angles, while the ridges of intersection 
of the two surfaces cross and recross 
the axis of vision during each revolution. 
This wheel is driven with a motion com- 
municated from a suitable motor, either 
spring, electric, or any form which will 
produce absolutely regular motion—and 
at the same time afford means for easily 
adjusting the speed. In the instrument 


shown an expansion governor is utilized 


driven at a carefully arranged ratio speed, 
but the connection between the spindle 
carrying the governor and that carrying 
the reflecting wheel is not rigid, but 
affected by means of a coiled spring. The 
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most perfect accuracy of centering is es- 
sential. Outside the box are the remon- 
toir, stopping and starting lever and 
speed adjustment, a spring motor being 
used. 

The peculiar shape of the reflecting 
wheel affords means for using it in man- 
ners quite impossible in any other form 
of color photometer, that is to say, it may, 
at will, test lights at various angles from 
the horizontal. Having found the care- 
ful cutting of the angles of the wheel 
so vital it necessarily follows that when 
lights out of the horizontal are being 
tested, the box containing the wheel must 
be just as carefully turned on its axis 
for preserving the arranged conditions. 
A double quadrant scale (one scale be- 
ing numbered at double the actual angle) 


and a small sighting or view-finding at- 


tachment enable the angle formed by the 
horizontal of the one light and the alti- 
tude of the other to be accurately ascer- 
tained, and the box to be placed at the 
correct angle of bisection. 


< 
New Michigan Electrical Society. 

A meeting was held on Julv 21 at the 
Hotel Pantlind, Grand Rapids, Mich., for 
the purpose of organizing the Miehigan 
Electric Lighting Association. Twenty- 
five members were present at the inaugu- 
ral meeting, ang the society will be made 
up of general managers and superintend- 
ents of electric lighting and power plants 
in the state of Michigan. The association 
is similar to other lighting associations 
formed in the various parts of the coun- 
try, and is said to be affiliated with the 
Northwestern Electric Association. The 
first annual meeting will be held in Octo- 
ber, and a committee has been appointed 
to select a place. The temporary officers 
elected are E. F. Phillips, assistant gen- 
eral manager of the Detroit Edison Com- 
pany, president, and F. S. Hubbel, of 
Milford, secretary. 

pea eee 
Wave-Operated Clocks. 

Experimenta in Paris on wave-opcrated 
clocks have proved successful and shown 
that such a system can be practically op- 
erated. A main clock operating an electric 
contact each second works a relay sending 
a current into the primary of an induction 
coil provided with an oscillator. The 
secondary gives an oscillating discharge 
for a short time, regular for cach second 
a mast is needed to send the signals. Two 
kinds of receivers are used, the ordinary 
Wireless and the radio-telephone of the 
Popoff- Ducrete pattern. The experiment 
has been successful over a distance of 
one and two-tenths miles. 
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A Means for Retaining Armatare 
Coils. 

An improvement in _ coil-retaining 
means for electric machines has been de- 
vised and patented by Isaac De Kaiser, 
of Wilkinsburg, Pa. In carrying out 
the invention, a laminated-iron core 
is securely held in a cast frame 
and comprises annular sheet-iron punch- 
ings having inwardly projecting teeth, 
between which are slots for the re- 
ception of coils. The sides of the 
teeth adjacent to their free enda are pro- 
vided with grooves, which extend inwardly 
from the ends of the core a short dis- 
tance only; the beveled edges of small 
fibre strips are fitted tightly into these 
grooves after the coils are in place. If 
the grooves extended entirely across the 
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core, the cross-sectional area of the teeth 
would be materially reduced, causing a 
higher flux density at the ends of the teeth 
for the same winding on the core than 
would be produced if there were no grooves 
in the teeth. Such construction has been 
found to be objectionable. By the pres- 
ent invention, the cross-sectional area of 
the ends of the teeth is not reduced ex- 
cept at the extreme ends of the core, and 
at the same time a simple and easily 
applied means is provided for retaining 


the coils in proper position. 


Model Library at the Fair. 

The board of directors of the St. Louis 
Public Library has opened a model li- 
brary in the Missouri Building for the 
use of the public, and especially of those 
employés of the exposition who spend 
the greater part of their time within the 


grounds. 
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One of the many uses to which elec- 
tricity generated by water power in the 
mountains of California has been put is 
the pumping of water for irrigation. 
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The Telephone Situation in London. 

In a recent issue of the London Mat, 
Mr. Herbert Laws Webb, the well-known 
consulting telephone engineer, makes 
some interesting remarks with regard to 
the telephone service of London, England. 
In London the history of the telephone 
is a story of collective obstruction and of 
individua] conservatism. In New York 
neither the authorities nor the public has 
made difficulties. As a result, there are 
in New York telephones in a proportion 
of about one to fifteen of population, and 
a highly efficient service, whereas in Lon- 
don there are telephones only in a pro- 
portion of one to seventy-five of popula- 
tion, and the service becomes daily more 
difficult to carry on effectively. 

The principal reason why London has 
not yet got an adequate telephone 
service—although all the machin- 
ery 18 available for providing it— 
is that it has never been possible 
to lay down a comprehensive net- 
work of wires. One of the most 
essential features of a city tele- 
phone system is the wire plant, 
and this must be laid out on a 
broad scale, so that subscribers in 
all parts may be readily connect- 
ed to the exchanges, and the vari- 
ous exchanges connected to each 
other. 

The London telephone area is 
unique. There are 640 square 
miles to cover—practically ten 
times as much as New York’s 
telephone area, and eight times as 
large as the telephone area of Chicago. 
To lay out a distribution system over this 
immense area, sufficient to provide a tele- 
phone service for several hundred thou- 
sand telephone users, is an engineering 
and financial problem of the first magni- 
tude. A basis of such a system, which can 
only be effectively provided by means of 
underground wires, would have been es- 
tablished long ago but for the opposition 
of the street authorities in London, who 
have persistently refused to allow under- 
ground telephone wires to be laid. 


The recent work of the post office in 
London is an illustration of the cost and 
complexity of the telephone system of a 
big city. ‘The post office began work 
more than four years ago, and up to the 
month of January, 1904, had spent £1,- 
500,000 on telephone cables and exchanges 
to serve a comparatively small part of 
London. There are about 16,000 telc- 
phones now connected to the post office 
svetem, and although cables have been 
laid in sufficient number to accommodate 
many more telephones, still the system 
so far built serves only a small portion 
of the London area. 
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The New Headquarters of the Police 
Telegraph of the Borough of 
Brooklyn. 

On July 1, 1904, the police telegraph 
headquarters for the Borough of Brook- 
lyn was moved from 16 Smith street to a 
new five-story building at 269 State street, 
Brooklyn. ‘The police telegraph system 
of the Borough of Brooklyn is probably 
the most efficient and carefully mamaged 
in the United States. Brooklyn has the 
honor of having led in the abandonment 
of the Morse telegraph and the inaugura- 
tion of a complete telephone system for 
the transmitting of official messages be- 
tween precincts and in connecting up the 
police signal-box system with the precinct 
statians. 

No. 269 State street is the police head- 
quarters of the Borough of Brooklyn. In 
this building, in addition to the police 
telegraph system, are housed all the high 
officials of the Brooklyn police depart- 
ment, and in addition to the inter-station 
service, the police telephone system gives 
service to all the offices in this building 
in connection with the main exchange in 

3rooklyn of the New York & New Jersey 
Telephone Company. 

When the old headquarters at 16 Smith 
street was abandoned, connection was 
made with an entirely new switchboard 
apparatus at the new quarters. This 
switchboard is of tke six-position type, 
having twenty circuits to each position. 
The switchboard is equipped with self- 
restoring drops, and ringing current is 
furnished by — one-quarter-horse-power 
Holtzer-Cabot motor-generators. In order 
that there may always be ringing current, 
the board is equipped with magneto-gen- 
crators, so that if, for any reason, the 
street service which operates the motor- 
generators should fail, the operators at 
the switchboard would still be able to call 
all their respective stations. 

The wires go into the building through 
underground conduits, and are connected 
to terminals on a single vertical terminal 
strip. From this vertical terminal strip 
they are fanned out to a distributing rack, 
from which rack they are led, through a 
marble fused board, direct to the back of 
the operating switchboard. Gordon pri- 
mary cells are used for local transmitter 
current and for supplying the current to 
operate the self-restoring drops. 

The police telephone system requires 
fourteen operators, who work in three 
shifts. The shifts are arranged from 12 
midnight to 8 a. M.; from 8 a. M. to 6 
P. M., and from 6 P. M. to midnight. The 
working arrangements are such that each 
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operator in turn occupies that position 
which requires the most exacting and 
laborious service. In addition to the op- 
erators there are five linemen, one inspec- 
tor and one battery man. 

The system comprises some 600 miles 
of wire and 480 telephones, of which 390 
are in connection with the police signal- 
box system, and the balance in the pre- 
cinct stations. The circuits are nearly all 
on the elevated railroad structure or on 
poles, but a contract has recently been 
awarded to the Safety Insulated Wire and 
Cable Company, New York city, to place 
all wires underground. The contract calls 
for an expenditure of $54,000. The work 
has been started and must be completed 
within four months. Except in subsidiary 
ducts running from the boxes to the 
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an audible signal is received at the sta- 
tion, and the signal is also impressed upon 
the recording tape. After the two dots, 
followed by three dots have been re- 
ceived, there will be a single dot sent, 
to indicate that the wagon is required. 
If the officer wishes to follow up the 
wagon signal with a telephone message, 
the indicator is turned to the telephone 
mark and two dots are received, the tele- 
phone at the same time being thrown into 
circuit. The ambulance call will be indi- 
cated by three dots following the box num- 
ber, and the fire-alarm will be indicated 
by four dots following the box num- 
ber. 

The police signal boxes are connected 
individually to the precinct in which thev 
may happen to be, and are not connected 
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main conduit, and in some other isolated 
places, the wires will all be placed in 
the conduits of the New York & New Jer- 
sey Telephone Company. 

The police signal-box system consists 
not only of the telephone apparatus, but 
also contains a telegraphic registering ap- 
paratus which conveys to the proper pre- 
cinct the desired signal. When the officer 
opens the box, the registering apparatus 
is automatically thrown in circuit. Upon 
a quarter segment there are four indica- 
tions—“wagon,” “telephone,” “ambu- 
lance” and “fire.” In accordance with the 
signal which the officer desires to send 
to his precinct, he pulls down the lever 
until the pointer comes opposite and rests 
upon the desired signal. If it happens 
to be box No. 23, and the officer desires 
to send a signal for the patrol wagon, 


to the main switchboard at police head- 
quarters. The function of the switchboard 
at police headquarters is to provide inter- 
communication between the precinct sta- 
tions, and to transmit all official messages 
from precinct to precinct and from police 
headquarters to each precinct. Each hos- 
pital, which has an ambulance service— 
of which there are nine in the Borough 
of Brooklyn—has a direct wire to the 
main switchboard. There is a direct wire 
to fire-department headquarters, and 4 
gong, located in the operating room at 


police headquarters, is bridged on to the _ 


main fire-alarm signal circuit, this gong 
ringing all alarms which are received at 
fire headquarters. There is a direct line 
to the Bridge police station, a direct line 
to the coroner’s office, six direct lines to 
the main exchange of the New York & 
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New Jersey Telephone Company, a direct 
line to the Borough of Richmond, a direct 
line to the Borough of Queens, and seven 
direct wires to police headquarters in New 
York city. 

The entire bureau of police telegraph 
of the Borough of Brooklyn is in charge 
of superintendent Frank C. Mason, one 
of the pioneers in municipal electrical en- 
gineering. The telephone system was in- 
augurated in Brooklyn under his direc- 
tion, and the recent change from the 
Smith street quarters to the new quarters 
in State street was made under his per- 
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tailed from the ranks, and only men who 
have had a long police experience and 
have done considerable desk work can 
aspire to the telephone service. The po- 
lice telephone operator must be well in- 
formed on all laws relating to the police 
department, the building department and 
coroner’s office; must keep himself in- 
formed on all city ordinances of many 
years’ standing, in addition to being post- 
ed on new ordinances. He must have an 
offhand knowledge of the location of all 
city and county buildings and depart- 
ments, various railroad depots, and na- 
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the work of this department, it is amazing 
to see the volume of business which is 
so carefully, quietly and conscientiously 
carried on. As each message is received 
it is written down in long-hand on the 
operator's memorandum pad. This memo- 
randum is, in turn, handed to a book- 
keeper, who inscribes it on the universal 
blotter. The day, hour and minute of 
each message are written down against 
the message, and all confirmatory or ex- 
planatory remarks in connection with the 
message are indicated in a wide margin 
in a different colored ink. A separate 
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blotter is kept for dead animals discovered 
in the streets; another blotter for missing 
and lost persons, and another for general 
messages, such as department notes, trans- 


sonal supervision, and carried out without 
losing a call. 

In connection with the working of the 
system, it will not be amiss to say a word 
with regard to the quality of service which 
is required of the police telegraph oper- 
ator. The function of the ordinary ex- 
change operator is to connect and discon- 
nect certain circuits, and the efforts re- 
quired in this service becomes more or less 
mechanical. Jt is an entirely different 
matter with the police telephone operator. 
Not only must he be a person of great 
tact, but he must have a knowledge con- 
siderably broader than even the ordinary 
intelligent citizen. The operators are de- 


tional, state and county officials. He must 
answer questions with regard to the lo- 
cation and telephone numbers of impor- 
tant business houses, hotels and telegraph 
offices; must understand the building 
laws; must have a knowledge of the fire 
signals and the location of fire boxes; 
must have in mind for immediate use the 
territory covered by the ambulance serv- 
ice of the different hospitals, and, above 
all, must be able to deal kindly with, 
and secure all possible information from, 
the sometimes hysterical person who is 
communicating a message to police head- 


quarters. 
To one who have never before witnessed 


fers and routine conditions. Within one 
hour it is sometimes necessary to trans- 
mit as many as a half dozen messages to 
every precinct in the city. Some of these 
messages reach into a hundred words or 
over. It is a fact, however, that a message 
of one hundred words can be transmitted 
to every one of the thirty-nine precincts 
in less than three minutes. When a mes- 
sage is received which calls for transmis- 
sion to all of the precincts, each precinct 
is plugged in consecutively, and as the 
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officer in charge confirms the signal, the 
next oné is called. In this way the roll 
of all the precincts is called, and when 
every one has replied, the message is 
spoken into the transmitter and received 
by each one of the precinct attendants 
simultaneously. After the message has 
been transmitted the roll is called, begin- 
ning at the lowest number and going to 
the highest, receiving a confirmatory sig- 
nal from each attendant, with his initials. 
This message is written into the blotter, 
and the confirmatory signals and initials 
appended, so that there is always corrobo- 
rative evidence that the work has been 
faithfully carried out. 


Technical Newspaper Men Inspect 
the New York Subway. 

On Monday, August 1, a party of rep- 
resentatives of the technical press was 
conducted through the New York sub- 
way, through the courtesy of Mr. John 
B. McDonald, assisted by Mr. Harry B. 
Reed and Mr. C. P. Reed. The party 
started at one o’clock from the City Hall 
station, and the first stop was made at 
Fourteenth street, and the second stop 
at Twenty-third street. 

The trip was made on a flat car, upon 
which seats had been erected, pushed by a 
small locomotive. The car ran on one of 
the express tracks which have been com- 
pletely laid down and are ready for 
through running. Under express condi- 
tions the trains will reach Fourteenth 
street from City Hall in a little less than 
three minutes, reaching the Grand Cen- 
tral Station at Forty-second street in six 
minutes. 

All the members of the party were 
keenly appreciative of the elaborate man- 
ner in which all the facilities have been 
arranged at the stations, looking to the 
comfort of the passengers. Ample room 
is provided for the congregation of even 
a large crowd, and apparently there will 
be great ease for the ingress and egress 
of passengers. 

A particular feature of the installation 
which caught the eye of the technical 
men was the accessibility of the conduit 
manholes. The signal system was also 
carefully explained, and was the subject 
of discussion. 

Shortly before reaching the Manhattan 
viaduct a violent storm broke out, and 
this rendered impossible the trip across 
the viaduct. By reason of this storm it 
was also impossible to make the trip to 
the power-house over the exposed portion 
of the city. The power-house will be visit- 
ed later. 
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Among those present were J. R. Dun- 
lap, C. B. Going and H. H. Suplee, editors 
of the Engineering Magazine; C. W. 
Baker and C. S. Hill, of the Engineering 
News; J. M. Goodell, of the Engineering 
Record; C. B. Poole, of the American 
Electrician; H. W. Blake, of the Street 
Railway Journal; R. V. Wright, of the 
American Engineer and Railroad Jour- 
nal; F. J. Miller, of the American Ma- 
chinist; F. Hobart, of the Engineering 
and Mining Journal; Angus Sinclair, of 
the Locomotive Engineering; Professor 
Albert Spies, of Cassiers Magazme; L. 
E. Van Norman, of the Review of Re- 
views; W. J. Johnston and W. Y. Wester- 
velt, of the Mining Magazine; W. A. 
Chater, of the Pall Mall Gazette; W. B. 
Kaempffert, of the Scientific American; 
R. Morris, of the Railroad Gazette; Mel- 
ville E. Stone, general manager of the 
Associated Press; Charles W. Price, of the 
ELECTRICAL Review; Charles Warren 
Hunt, of the American Society of Civil 
Engineers, and William Bradley, con- 
tractor of the boulevard section.. Mr. 
John B. McDonald, the builder of the 
subway, accompanied the party. 


sa 
Old Time Telegraphers’ and United 
States Military Telegraph Corps’ 
Meeting. 

The twenty-fourth annual joiat re- 
union of the Old Time Telegraphers’ and 
Historical Association and the Society 
of the United States Military Telegraph 
Corps, will be held at Atlanta, Ga., Sep- 
tember 20, 21 and 22. The Piedmont 
Hotel will be the headquarters. Mr. J. E. 
Scofield is chairman of the committee on 
hotels, in care of the Postal Telegraph- 
Cable Company, Atlanta, Ga. 

The following programme has been 
outlined for the three days of the meet- 
ing: 

Tuesday, September 20, 10.30 a. M.— 
Business meeting Old Time Telegraphers’ 
and Historical Association, Piedmont 
Hotel; 11.30 a. M., business meeting of 
the United States Military Telegraph 
Corps, Piedmont Hotel; 1.30 P. M., 
street car ride to Piedmont Driving Club, 
where luncheon will be served; 3 P. M., 
street car ride around the city. 

Wednesday, September 21, forenoon— 
Visiting and shopping by the ladies. 
Points of interest in the city will be 
shown by the local reception committee; 
3 P. M., barbecue at Cold Springs’ Cue 
Club; take cars at corner Marietta and 
Broad streets, returning to city about 
Op. M.3 5 P. M., theatre party. 

Thursday, September 22, 8 A. M.— 
Visit to Ntone Mountain and Federal 
Prison; 2 P. M., trip to Lithia Springs, 
dance and supper, take cars at 


Union 
depot, returning 8.30 P. M. 


Vol. 45—No. 6 


The Ohio Electric Light Association. 


The annual meeting of the Ohio Elec- 
tric Light Association will be held in 
Sandusky, Ohio, August 16, 17 and 18, 
1904. The headquarters will be at the 
West House. An elaborate programme 
has been arranged. 

The session will be called to order on 
Tuesday, August 16, at 10 a. M. Fol- 
lowing the roll call and presentation of 
candidates, the minutes of the last meet- 
ing will be read, and this will be followed 
by the president’s address. 

On Tuesday afternoon, at 2 o’clock, the 
following papers will be read: “A Day 
Load as a Factor in Central Station Earn- 
ing Capacity,” L. D. Hoyt; “Notes on the 
Incandescent Lamp,” E. H. Houghton; 
“Transformer Testing for Central Sta- 
tions,’ S. E. Johanneson; “Relation of 


the Supply House to the Central Sta- 
tion,’ P. R. Boole. 


On Tursday evening there will be a 
trip to Cedar Point and a theatre party 
as guests of the Warren Electric and 


Manufacturing Company, of Sandusky, 
Ohio. 

On Wednesday morning, August 17, at 
9 o’clock, papers will be taken up as fol- 
lows: “The New Luminous Arc Street 
System,” H. W. Hillman; “Notes on In- 
candescent Street Lighting,” K. C. Ran- 
dall; “The Important Relation of Elec- 
tric Heating Devices to Central Stations,” 
H. W. Hillman; “A Symposium on Cen- 
tral Station Heating,” by George Haler, 
Jr, E. F. Gwynn, J. A. Bendure and 
A. W. Field. 

Papers will be read at the afternoon 
session, beginning at 2 o’clock, as fol- 
lows: “The Steam Turbine and Its Use,” 
E. C. Crocker; “The Instrument Equiv- 
ment of a Testing Department,” Frank 
Conrad; “Graded Costs of Electric Sup- 
ply,’ M. E. Turner; “Points for Con- 
sideration When Purchasing Series Al- 
ternating-Current Are Lamps,” G. Brew- 
er Griffin. 

In the evening the delegates will ‘he 
the guests of the Lake Shore Electric 
Railway Company on a trolley ride to 
Ruggles Grove, followed by a launch ride 
on Sandusky Bay. 

On Thursday morning at 9 o’clock, Mr. 
W. E. Richards will read a paper entitled 
“Unaccounted-for Current.” This will 
he followed by a paper on “Voltage Regu- 
lation—Does It Pav? Why?” by L. G. 
White. Discussion will follow on the 
topic, “Joint Use of Poles by Public 
Service Companies.” This will be opened 
by D. L. Gaskill and John H. Miller. 
These papers will he followed by the re- 
ports of the various committees and offi- 
cers, and the election of new officers. 

Mr. J. H. Perkins, of Youngstown, 
is the president of the association, and 
Mr. D. L. Gaskill, of Greenville, is the 
secretary-treasurer. 
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Electrical Patents. 


A method of starting gas or vapor elec- 
tric devices hag been patented by Stan- 
wood E. Flichtner, of Englewood, N. J., 
who has assigned the patent to the Cooper 
Hewitt Electric Company, a corporation 
of New York. The invention relates to 
a method of starting gas or vapor electric 
apparatus in which electrodes of mercury 
or other liquid-conducting material are 
located one above the other in the normal 
operation of the device. It has been cus- 
tomary to start these devices into oper- 
ation by impressing upon the terminals 
of the apparatus or through a starting 
band or other equivalent a higher po- 
tential than that on which the apparatus 
is designed for operation after which the 
source of high potential has been removed 


Mgrnop or STARTING Gas OR VAPOR 
Evectric DEVICES. 


from the circuit and the device operated 
on a certain lower normal potential. The 
inventor has devised means by which the 


use of a source of higher potential may 


be dispensed with and the apparatus 
started with the normal operating cur- 
rent applied to its terminals. The mode by 
which this is accomplished may be briefly 
described as consisting in tilting the ap- 
paratus so that a portion of the mercury 
or other liquid conductor residing in the 
receptacle containing the lower electrode 
may be spilled into the receptacle for the 
upper electrode and the excess be reztored 
to the lower electrode receptacle in a 
stream, while the current is applied to 
the terminals. It is found when this is 
done that the stream of falling liquid 
will constitute a good conductor between 
the terminals and that when the liquid, 
ating under the influence of gravity, 
begins to form itself into a spray near 
the bottom of the falling stream the cur- 
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rent will pass from the mercury sur- 
rounding the lower terminal of the ap- 
paratus to the end of the solid portion 
of the stream and, as the latter turns into 
spray, will follow up the solid portion 
of the stream until all the liquid which 
it is designed to spill over has passed 
out of the upper receptacle, whereupon 
current will flow from the lower electrode 
to the upper. Sufficient mercury or other 
conducting liquid is retained in the upper 
receptacle to constitute an electrode for 
the apparatus. 

Albert Peloux, a resident of Geneva, 
Switzerland, has assigned to (General 
Electric Company, a corporation of New 
York, a patent recently granted to him 
in this country on an electric meter. The 
circuit in which the coneumption of en- 
ergy is to be measured includes two mains, 
in one of which are located, in series, 
two large current coils which are placed 
with their axes horizontal and coincident. 
The rotating member of the meter com- 
prises a vertical shaft upon which a pair 
of magnetizable members are rigidly ze- 
cured. The shaft is supported in suit- 
able bearings. The magnetizable mem- 
bers are similar in construction and con- 
sist of sleeved portions which surround 
the ahaft, and pairs of arms which ex- 
tend perpendicularly and oppositely from 
the sleeved member. The members are 
staggered with respect to one another, 
and are placed one above the other. At 
the lower end of the shaft is the usual 
disc which, in conjunction with magnets, 
operates in the ordinary manner to re- 
tard the rotation of the shaft. Surround- 
ing the sleeve portions of the members 
and located between the oppositely ex- 
tending members are two coils, connected 
on one side to one main through a line. 
The lines leading from the other side 
of these coils are bifurcated and are con- 
nected to the conductor portions of the 
commutator or current-introducing mem- 
ber. This member comprises a cylindrical 
portion of insulating material in which is 
axially inserted a rod formed of good 
conducting material, preferably silver. 
The upper end of this rod is elec- 
trically connected to the main. Above 
the cylindrical portion is another 
cylindrical portion of insulating materi- 
al and of considerably large diameter. 
This portion is integral and coaxial with 
the other portion, the rod passing through 
both portions. The conducting portion 
of the commutator consists of four fine 
silver wires which are embedded in the 
block of insulation. The wires extend 
radially from points at the periphery of 
the enlarged portion for some distance 
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and then extend downward in a direction 
parallel to the axes of the cylinder and 
are partially embedded in grooves formed 
in the periphery of the block, having a 
portion exposed in order to contact with 
brushes. The wires are symmetrically 
disposed with reference to the block, oc- 
cupying positions ninety degrees apart. 
The bifurcated conductors leading from 
the coils are connected to the opposite 
pairs of wires. The brushes are adjust- 
ably mounted on a frame or carrier. The 
framework of the carrier consists of a, 
horizontal portion and two vertical por- 
tions to which the brushes are attached. 
The carrier is mounted on the shaft at its 
upper end and is insulated therefrom by a 
suitable bushing. One of the brushes is 
adapted to bear upon the surface of the 
cylindrical portion, while the other bears 
against the projecting lower end of the 
rod. As the shaft rotates, therefore, a 
circuit is made alternately through the 
coils twice during each revolution of the 
shaft. The passage of current through 
the coils magnetizes the members. These 
members when magnetized tend to set 
themselves parallel with the magnetic 
field passing between the coils. This ro- 
tates the shaft and as one of the mem- 
bers turns into the position occupied by 
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one of the magnetizable members the cir- 
cuit is automatically broken through the 
coil which energizes that member and is 
at the same time closed through the coil 
which energizes the other member, thus 
keeping up the rotation. 


Some New Safety Devices. 

A number of new devices aiming toward 
a greater degree of safety to passengers 
have been installed by the Berlin elevated 
and underground electric railway. A short- 
circuiting switch, under control of the 
motorman, grounds the current and blows 
the fuse at the power-house in case of 
accident. A portable bar, provided with 
insulating brushes, to be placed across 
the third and return rails accomplishes 
the same result. The tunnels are lighted 
by two independent circuits, at fifty-two- 
foot intervals, and have fire extinguishers 
about 100 yards apart. In addition, each 
station is connected with the fire depart- 
ment by a direct wire and has an ample 
number of hydrants. 
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Motor Car Accidents. 

Recent accidents to automobiles in 
England have drawn attention to certain 
defects in construction which “have re- 
sulted from the desire to decrease weight 
to the lowest point. In the evolution 
„of the mechanical design, empiricism 
plays a large part, and trial and error 
often determine the final proportions 
much more than calculation. In this re- 
spect the automobile does not differ from 
any of its predecessors, and, if anything, 
the problems are in some ways more com- 
plex. However, it does not require much 
consideration to show how serious must 
be the nature of the stresses imposed on 
the wheels of such vehicles when turning 
corners at a high rate of speed. The 
plane of motion in which the wheels are 
running suffers serious angular displace- 
ment, and the force required to effect, this 
has to be applied at the circumference, 
and in a direction in which the wheel 
has lost rigidity. The low centre of 
gravity enables automobiles to turn cor- 
ners with greater ease than ordinary 
vehicles, but the stress on the wheels 
is vastly greater, and this stress increases 
with the speed. This fact is overlooked 
by the automobile makers and drivers, 
who are apt to think that it is per- 
fectly safe to turn a corner because it 
is easy. That lightness of construction 
is not inconsistent with strength and high 
speed is evident from a comparison of 
the present cars with those built two or 
three years ago. Much unnecessary ma- 
terial has ‘been discarded, but the cut- 
ting-down process has been carricd too 
far when applied to the wheels. Any- 
thing that impairs the stability in a di- 
rection parallel with the axis should be 
avoided.—Abstracted from the Mechan- 
ical Engineer (London), July 16. 


al 


The Electrical Situation in Italy. 


In this review of the clectrical situation 
in Italy, it is said that Italy has not 
been spared by the business depression 
in the electrical industry during the past 
four years. This depression reached the 
turning point some time in 1903, and 
¿ince then conditions are better and con- 
tinue to improve. This is truc both of the 
importations and of the home -manu 
factures and the improvement is more 
pronounced every month. Among the 
groups of foreign companies which have 
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started branches in Italy with success 
are the Allegemeine Elektricitäts Gesell- 
schaft, the Thomson-Houston Company, 
the Siemens-Schuckert Company and 
Brown, Boveri & Company. However, 
certain Italian houses have met this com- 
petition successfully, and now, in order 
to maintain a greater advantage against 
the foreign houses, have drawn together 
and have joined the Società Elettrica 
Italiana de Turin. The agreement allows 
a certain proportion of the profits to each 
of the companies. The total capital in- 
volved is about $1,750,000. Recently 
several Italian firms have joined to form 
a hydroelectric company with a capital 
of about $500,000, in order to develop 
anl exploit certain water powers above 
the city of Spezzia. There is considerable 
power available here, and a storage lake 
will be formed, which will give a fall of 
water of about 470 metres (1,500 feet). 
The central station will be equipped with 
five alternators, each of 1,500 horse-power. 
—Translated and abstracted from La 
Revue de VElectricite (Lausanne), July 
15. 
a 
The Electrical Equipment of Overhead 
Trayeling Cranes. 

The method of wiring and controlling 
three-motor traveling cranes is described 
by Mr. J. W. Warr. For a fifty-ton con- 
tinuous-current crane, the usual equip- 
ment is one twenty-horse-power motor, 
making 500 revolutions per minute, for 
shifting the crane; one eight-horse-power 
motor, making 750 revolutions per 
minute, for shifting the trolley, and a 
twenty-horse-power motor, making 500 
revolutions per minute, for lifting. Oc- 
casionally there is a fourth motor em- 
ployed for operating a supplementary 
hoist. All the motors should be enclosed, 
but arranged so as to make inspection 
easy. On an extension of the armature 
shaft of the hoisting machines the brake 
should be attached. This is usually a 
band brake operated by a spring, which is 
released by a solenoid in series with the 
motor. It is possible to cut out the solen- 
oid when a heavy weight must be lowered 
slowly. By this arrangement the motor 
operates against the brake. This arrange- 
ment may be dispensed with in favor of 
a hand brake. For starting the motors, 
a liquid rheostat 1s advocated, consisting 
of a cast-iron tank partially filled with a 
solution of soda. ‘The controller handle 


actuates by means of racks and a pinion 
and two plates in opposite directions. 
When the handle is in a vertical position 
both plates are up. ‘Turning it one way 
or the other lowers one plate and raiscs 
the other. To reverse the direction of 
running, the handle is twisted through 
180 degrees, which makes the proper 
change of connections on a switch at- 
tached to the top of the controller. The 
main crane conductors should be of strip 
copper, supported on insulated iron bolts. 
The conductors running along the crane 
are usually of ‘bare wire, and rest upon 
hook-shaped collectors. Diagrams are 
given of the wiring of the crane, and a 
detailed sketch of the controller—Ab- 
stracted from the Electrical Review (Lon- 
don), July 15. 
# 


High-Pressure Centrifugal Pumps. 


A report upon the use of De Laval 
high-pressure centrifugal pumps, driven 
by means of the steam turbine, has been 
submitted by M. K. Sosnowski to the 
Société d'Encouragement pour TIndus- 
trie Nationale, and is here given with an 
introduction by M. Léon Masson. These 
turbine pumps are driven at exceedingly 
Figh specds. At these high speeds it was 
found necessary to supplement the high- 
pressure pump by an auxiliary pump 
driven at a lower speed, which would sup- 
ply the former with water, as it was un- 
able to draw up water rapidly enough. 
The efficiency of these pumps is fairly 
well maintained for a wide range of out- 
put and is about seventy per cent. They 
are suitable for raising water at great 
heights, for fire pumps, boiler feed puinps 
and mine drainage pumps. They have 
already been applicd as feed pumps at 
Krokon, Sweden, where they are pump- 
ing water at a temperature of fifty degrees 
centigrade under a pressure of from 
eleven to twelve kilogrammes per square 
centimetre. This pump is driven by 2 
twenty-five-horse-power electric motor. It 
operates very simply and requires but lit- 
tle attention. A pump of this type is 
also used in France, for draining out the 
Mines de Lens. It is driven by a steam 
turbine of 150 horse-power at 13,000 
revolutions per minute. The auxiliary 
pump makes 650 turns per minute. This 
cquipment raises 100 cubic litres of water 
per hour to a height of 260 metres. With 
equipment of this kind the auxiliary may 
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be used for other purposes, such as for 
circulating condensing water. The ad- 
vantages claimed for this type of pump 
are: the high efficiency of the system— 
for, if the centrifugal pump is a little 
less efficient than a piston pump, the 
method of driving the former is much 
better; they are less cumbersome, are 
cheaper and require less attention; they 
operate without shock, thus avoiding the 
necessity of air chambers, and the start- 
ing torque required is small. The ease 
with which such pumps may be driven 
by electric motors is also of considerable 
importance.—Translated and abstracted 
from the Bulletin de la Société d'En- 
couragement pour VIndustrie Nationale 
(Paris), June 30. 
P 
Industrial Condensers. 

In the process of producing nitrates 
electrically, which has been developed by 
M. Mosciki, it was found that the com- 
mercial condensers to be had were not 
satisfactory. He has made a study of all 
forms procurable, and not finding any 
sufficiently reliable, he has himself de- 
veloped a type which seems to meet all 
The experimental work 


requirements. 
transformers 


and construction of these 
are described in this article by M. J. A. 
Montpelier. Tests made with condensers 
formed of glass plates and tinfoil showed 
that the dielectric loss was eight per 
eent. Mosciki then tried many other in- 
sulators, particularly ozocerite, but these 
materials were found not to have sufti- 
cient diclectrie strength, and they were 
abandoned and attention turned again to 
glass. A type of condenser was then con- 
structed and tested which consisted of a 
glass tube covered externally with tinfoil, 
and filled with mercury. ‘These tubes 
were submerged in.a- bath of insulating 
material, and upon test, it was found 
that the losses had been decreased notably, 
and were not more than 1.5 per cent. 
Next, a condenser was constructed of 
ordinary glass plates, two millimetres in 
thickness, perfectly dry on one side, to 
which a thin sheet of tinfoil was cemented 
by means of resin, particular care being 
taken to avoid air bubbles and drops of 
resin. The plates thus prepared were 
heated for a considerable time in an elec- 
trical furnace at a temperature of 100 
degrees centigrade, and then were taken 
from this furnace, and placed immediate- 
ly in a bath of some insulated material, 
maintained hot by means of an electric 
heater. They were introduced vertically, 
and then allowed to sink slowly upon one 


side, Jn thig way no bubbles of air were 
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caught under the plates. Having as- 
sembled a sufficient number of plates in 
the bath, it was allowed to cool, and was 
then ready for use. Much trouble was 
met in obtaining a suitable insulating 
material—one which would adhere per- 
fectly to the glass, and which would not 
contract with a fall of temperature. The 
best results were obtained with a mix- 
ture of ozocerite, resin and vaseline, in 
the proportions of one part, four. parts 
and one part, respectively. Seventy-two 
condensers of this type were constructed, 
which were grouped together to form a 
battery with an apparent power of three 
kilovolt amperes. Each condenser was 
9.5 millimetres high, with a surface of 
twenty-three by thirty-five centimetres, 
and weighed fifteen kilogrammes. It was 
composed of twenty-one plates of glass, 
each twenty by twenty-eight and one- 
half centimetres. The tinfoil sheets had a 
surface of sixteen and one-half by twenty- 
two and one-half centimetres. These 
condensers were able to support a tension 
of 50,000 volts for six hours. At the 
end of that time they became too hot 
for service. They could, however, sup- 
port a pressure of 5,000 volts continuous- 
lv. These condensers have been used for 
a long time without suffering any break- 
down, and their loss amounts to three 
per cent. A return was then made to 
glass tubes, for several reasons—first, the 
tubes can casily be made thicker at the 
cnd of the conducting coating where the 
strain upon the dielectric is greatest; fur- 
ther, a type of condenser may be con- 
constructed which is easily cooled. The 
tubes used had a thickness of one-half 
millimetre, and were three centimetres 
in diameter. The thickness of the tube 
at the ends was from two to three milli- 
metres. They were coated on the inside 
with silver, and were then placed in a 
cylindrical receiver through which water 
was circulated, the water forming the 
other surface of the condenser. A con- 
denser of this type, having an apparent 
power of one-half kilovolt ampere, and 
which supports a pressure of 10,000 volts, 
is formed of five of these tubes, each forty- 
seven centimetres long. It weighs from 
three to three and one-half kilogrammes, 
and the loss is always less than one per 
cent at a frequency of fifty cycles per 
second. The volume of these condensers 
is less for a given apparent power than 
that of other systems. ‘The one just 
mentioned has a capacity of 0.017 micro- 
farad. ‘They are inexpensive, and are 
suitable for general use.—Vranslated and 
abstracted from L’Electricien (Paris), 
July 9 and 16. 
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Thermal Storage. 

A system of thermal storage, proposed 
some years ago by Mr. ‘Druitt Halpin, has 
recently been tried by the engincer of the 
Kensington & Knightsbridge Electric 
Light Company, London, England, with 
reported excellent results. 

In this system reservoirs of hot water 
under pressure are maintained as supple- 
mentary reserves to the ordinary boiler 
capacity. When a sudden and excessive 
demand for steam comes upon the boiler, 
the usual feed-water supply is shut off, 
and these supplementary reservoirs are 
called upon to supply the necessary water. 
At the Kensington & Knightsbridge Elec- 
tric Light Company's station the ques- 
tion arose recently of increasing the out- 
put, and it was decided to try this meth- 
ol, The boilers are of the Babcock type, 
and evaporate 12,000 pounds of water 
per hour. The thermal storage vessel 
is on top of the boiler. The water here 
is heated to the full steam temperature. 
During times of light load this storage 
vessel is filled up, but when a peak 
comes in, the feed water is drawn from it 
by the regulating valve. 

It is reported that when cquipped in 
this way, the boilers evaporated two or 
three times as much water as they could 
deal with when fed from an economizer 
in the ordinary way. While this thermal 
storage system may have increased the 
capacity very considerably, it is hardly 
possible that the increase was as great 
as that stated, since in any case the heat 
required to evaporate the water must be 
supplied by the furnace, and all that is 7 
held in reserve is that which is stored in 
the water in order to bring it up to the 
temperature of the boiler; but the con- 
ditions of operation are doubtless im- 


proved. 
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Electrification of the Metropolitan 
Railway, of London. 

The power station building for the 
Metropolitan Railway, London, in con- 
nection with the conversion of the line 
from steam to electric will be the most 
extensive in the United Kingdom owned 
by a single railway. The building covers 
an area of 3,570 square yards. Its equip- 
ment will be three large turbo polyphase - 
alternators, each with a capacity of 3,500 
kilowatts, equal to about 14,000 total 
horse-power and capable of supplying 17,- 
000 horse-power during a stress. 

The three-phase alternators are to gen- 
erate a pressure of 11,000 volts across 
each phase; at this pressure the current 
is transmitted by three-core armored 
cables to eight substations. The equip- 
ment is by the British Westinghouse Com- 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Instruments of Precision. 

In order to bring the standardization 
of electrical instruments to a place in 
keeping with its importance, the Westing- 
house Electric and Manufacturing Com- 
pany has developed a line of instruments 
of precision which combine the accuracy 
of the best-known standards with the por- 
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tability and rapid and easy manipulation 
of the testing instruments now in vogue. 
The advantages of both types have been 
retained, with the elimination of those 
features which detract from their value 
in general use. 

Having provided instruments of good 
quality, the Westinghouse Electric and 
~ Manufacturing Company proposes to 
secure to purchasers a continuation 


VOLTMETER DIAL. 


of their initial accuracy by keep- 
ing them in calibration for five 
years without charge. All the fa- 


cilities of the Westinghouse department 
of standards are placed at the service of 
possessors of these instruments of pre- 
cision so far as may be necessary to keep 
them accurate. Special shipping cases are 


provided to minimize the labor of pack- 
ing and shipping. At any time within 
the period named customers may ship 
these instruments to the Westinghouse de- 
partment of standards to be checked, and 
the work will be done promptly with no 
cost to the owners except that of carriage. 

By first providing instruments which 
fulfil perfectly the needs of the labora- 
tory and testing room, and by then en- 
suring their continued accuracy, all the 
present trouble with checking standards 
is eliminated, and a new system for their 
care is inaugurated. 

The illustrations show the voltmeter, 
ammeter, wattmeter and. the resistance or 
multiplier used with voltmeter and watt- 
meter. The cases of the instruments are 
of polished mahogany, with all exposed 
parts finely finished. The mechanism is 


AMMETER. 


mounted in a cast frame made of a high 
resistance alloy, and suspended from the 
top plate. This is made of black enamel- 
ed slate, giving a rigid construction and 
not affected by warping or changes in 
temperature. In principle, these instru- 
ments operate on the mutual attraction 
between two systems of movable and sta- 
tionary coils arranged in inductive rela- 
tion to each other, the two systems of 
coils being so arranged as to neutralize 
the mutual induction and the effect pro- 
duced by any external field. The read- 
ings are thus equally accurate with direct 
and alternating currents and there is no 
necessity for reversing the readings on 
direct currents as with ordinary stand- 
ards. 

The controlling force is large, render- 
ing o neghgible any friction effects, and 
presenting in this respect a strong con- 
trast to the ordinary standards, in some 


of which the controlling force is so slight 
that the static attraction produced by 
rubbing the glass over the dial will in- 
troduce an error. 

The voltmeter dial illustrated shows 
the general form used in the different 
instruments. The scale is accurately grad- 
uated upon a five-inch circle, all the di- 


W ATTMETER. 


visions being uniform and thus equally 
legible over the entire range. By means 
of the vernier, tenths of a division may 
be read, giving a range of 2,000 readable 
divisions, greatly exceeding the readable 
range of any other standard instrument 
in general use. 

The sight wire is shown in a square 
frame which is attached to the movable 
system. When current passes through 
the instrument, the sight wire is carried 
to the right of zero. By means of the 
large knob the vernier is turned to the 
left until the sight wire is approximately 
upon zero, a fine adjustment being ob- 
tained by the knob upon the right. 


RESISTANCE FOR POTENTIAL CIRCUITS. 


The two rubber-covered voltage ter- 
minals are also seen, with the stop for 
holding the movable clement in a fixed 
position when the instrument is not 10 
Use. 

The voltmeter and ammeter dials are 
similar. The inner graduations are 80 
spaced that their value is proportional to 


t 
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the square root of the deflection, allow- 
ing readings to be taken direct, without 
calculation. When readings of fractional 
parts of divisions are required, the outside 
scalé with the vernier may be used and 
the corresponding value of the reading 
on the inner scale determined from the 
table of square roots furnished with each 
instrument. In the wattmeter there is 
but one set of graduations similar to 
those shown on the outer circle of the volt- 
meter scale. 

The resistance or multiplier is used in 
the potential circuit of the voltmeter and 
wattmeter. The potential coils of the 
instruments are adjusted to a uniform 
resistance of 100 ohms, and the external 
resistance is subdivided so as to give total 
values of 1,000 ohms or multiples there- 
of. When in use a resistance of 1,000 
ohms is employed for each 100 volts nomi- 
nal potential. The resistances are ac- 
curately checked, and thus form standards 
as well as measuring instruments. As the 
same values are used for both voltmeter 
and wattmeter, one resistance will an- 
swer for both instruments. 

The facilities afforded for accurate ob- 
servation are worthy of special mention, 
and perhaps can be best appreciated by 
comparison with the instruments now in 
general use by comparing the fineness 
of the sight wire with the width of the 
pointer in the ordinary standard instru- 
ments; the narrow, even, machine-cut. di- 
vision lines of the scale with the hard- 
drawn irregular lines of other instru- 
ments; and the open divisions of uniform 
length giving equal legibility at all points, 
with other scales, the end divisions of 
which are little if any wider than the lines 
which divide them or the pointer that 
indicates the reading. This superiority, 
which is readily apparent, extends as well 
to other parts of the instruments, and to 
the design upon which they are construct- 
ed. They are in every way fitted for the 
checking of electrical metering devices 
and the accurate measurement of elec- 
trical quantities, while the free calibra- 
tion ensures the perpetuation of their ac- 


curacy. 
æ. —-—__— 


The Four Track News for August— 
the midsummer number—is just the sort 
of a publication that the vacationist de- 
lights to carry away and peruse at his 
leisure. The table of contcnts is too 
lengthy for reproduction, but it may be 
said that, in addition to the customary 
editorial matter, there is a large number 
of contributed articles by well-known 
writers, some of them illustrated. The 
Four Track News is published by Mr. 
George H. Daniels, 7 East Forty-second 
street, New York city. 
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A New Weatherproof Entrance 
Bushing. 

The accompanying illustrations show a 
new weatherproof entrance bushing, and 
the method of applying this to an en- 
trance pipe. Fig. 1 shows the “Boss” 


weatherproof entrance bushing; Fig. 2, 
the old method of weatherproofing, and 
Fig. 3 shows the method of weatherproof- 


arts: 


Busnya. 


ing an entrance pipe with the new “Boss” 
bushing. 

In Fig. 2 the weatherproof bushing 
has the following parts: the -universal 
couple, a return elbow, an outlet 
bushing, a pipe strap. With this meth- 
od there are necessitated special fittings, 
and there is extra labor due to the diff- 


tij 


Fig. 2.—OLD METHOD OF WEATHERPROOF 4 
ENTRANCE BUSHING. 


culty of fishing the wires with the use of 
the elbow. 

In Fig. 3 the weatherproof bushing has 
the following parts: bushing cap, bushing 
flange, circuit wires, connecting pipe, 
screw securing cap. With this meth- 


od there is no fishing required 
where the wires enter the pipe. 
The cap is detached by simply 


loosening the screw. The bushing makes 
waterproof any wires that enter a pipe, 
and one of the principal uses to which 
it can be put is in connection with a 
transformer, where the house wires enter 
the conducting pipe. The device can be 
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made to meet any special conditions that 
are called for, and is valuable for use ın 
connection with fire-alarm boxes. 


A 


CO Prev. 


Fia. 3.—APPLICATION OF ‘‘ Boss” WEATHER- 
PROOF ENTRANCE BUSHING. 


This device is manufactured by the 
Belcher & Loomis Hardware Company, 
Providence, R. I. 


An Electric Air Cooler. 

An electric air cooler, designed for hos- 
pitals, sick rooms, theatres and similar 
places is being placed on the market by 
the Improved Electric Glow Lamp Com- 
pany, Great Newport street, London, 
W. C., England. As may be seen from 
the accompanying illustration, this cooler 
consists of a square cabinet open at both 
ends. At the front is fixed a twelve-inch 
porthole fan, which exhausts the air in 
the cabinet and creates an inward rush 
of air from the other end. Over this open- 
ing 1s provided a rolling screen or curtain 


ELECTRIC AIR COOLER. 

This screen is revolved, 
by means of gearing from the fan spindle, 
through a trough of water, with the result 


that the air drawn in and out of the 
cabinet passes through a water screen and 


becomes moist and cool. 


of coarse net. 
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The Central Railroad of New Jersey 
Instalis a Gantry Crane. 

The Central Railroad of New Jersey 
has recently installed a six-ton, one-leg, 
Gantry crane at its Elizabethport shops. 
The crane has a span of seventy-two feet 
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shafting, bringing an equal distribution 
of the gearing on each side of the motor 
and giving an even travel to both ends. 
Three independent closed type motors, 
made especially for crane service and de- 
signed to heavy overloads, control the 


Srx-Ton, ONE-LEG GANTRY CRANE, ELECTRICALLY OPERATED. 


and is twenty feet nine and one-quarter 
inches in the clear. The present travel, 
which serves the machine shop only, is 
112 feet, but an addition of 144 feet of 
track is contemplated, after which the 
blacksmith shop will also be served, and 
will make the crane available over an 
area of seventy-two feet by 256 feet. 
The inner end of the crane is carried 
on brackets on the shop wall, while the 
outer rests on two legs having a sixteen- 
foot spread. The two girders are stiffened 


EEEE 
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hoist, trolley and bridge travel. The 
hoist motor is a seven-horse-power, 240- 
volt machine, running at 640 revolutions 
per minute and lifting at the rate of twen- 
ty-four feet per minute. Wire rope is used 
for carrying the load. The trolley drive 
motor is three-horse-power, 240-volt, run- 
ning at 640 revolutions per minute. The 
crane travels at 100 feet per minute. The 
crane motor is a sixteen-horse-power, 240- 
volt machine, running at 750 revolutions 
per minute. The control is by three levers 


DIMENSIONS OF SLX-TON KLECTRICALLY OPERALED GaNTKY CRANE. 


by latticing, and the saddle, secured to 
the lower flanges, is a track on which the 
trolley runs. The truck wheels are 
chilled iron fitted with bronze bushings. 
The bridge motor, placed on the long leg 
next to the cab, is gearcd to the vertical 


in the cab. A foot brake also controls 
the travel of the bridge. In addition there 
are automatic mechanical and electrical 
brakes. The trolley is protected from 
the weather by a roof. 

Maris Brothers, Philadelphia, Pa., are 
the builders. . 
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Malleable Iron Pins for Mine Feeder 
System. 

The Jeffrey Manufacturing Company, 
Columbus, Ohio, is marketing an insu- 
lating support for feed wires in mines. 
The pin is made in halves of malleable 


MALLEABLE IRON IN&SULATED PIN, 


iron, threaded for a glass insulator at 
one end and barbed at the other, it is 
driven into position in the: roof. 

The insulator is cupped and the pin 
has a hollowed centre, allowing for drain- 
age and preventing the collection of moist- 
ure on the feed wire. 


wm 


A New Locomotive for the Jungfrau 
Railway. 

A locomotive has recently been intro- 
duced on the Jungfrau Railway in which 
the electrical details, says the Mechanical 
Engineering (London), differ somewhat 
from the earlier types. It is equipped 
with two 150-horse-power, 450-volt to 
600-volt, three-phase motors running at 
760 revolutions per minute, and weighs 
16.8 tons. A speed of five miles per hour 
is maintained on both the up and down 
trips. Special arrangements are provided 
for regulating the speed of the locomotive 
on the down grade. The motors work as 
synchronous motors on the up journey, 
but they can be connected up as self-ex- 
citing generators on the down run. The 
motors have three slip rings on the one 
side and a commutator on the other. 
The three brushes belonging to the latter 
are automatically lifted off the commi- 
tator by a three-phase magnet whenever 
the line circuit is connected up to the 
motors. A resistance capable of absorb- 
ing 170 kilowatts for a lengthy period 
is used both for starting and for braking. 


apo 


Record-Breaking Track Work. 
In the conversion of the Brixton and 
Streatham, London, cable road to the con- 
duit electric system, probably as rapid 
work as any on record was done—18,000 
feet of well laid double cable track were 


converted between April 6 and ae ii 
seventeen days ahead of the contract date. 
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a The Engineering Company of: 
America. 

The Engineering Company of America 
is a corporation which has brought under 
one management the services of a num- 
ber of engineers prominent in their re- 
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tractor, in this way assuming the entire 
responsibility for every portion of the 
work. 

In order to coordinate the various re- 
quirements of a large or small engineer- 
ing operation, the company has drawn 
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ment of plants and mines, and the super- 
vision of installations requiring technical 
service. 

Special facilities are possessed by the 
company for the investigation of plane 
for electrical engineering propositions, 


In THE OFFICE OF THE PRESIDENT AND GENERAL MANAGER, ENGINEERING COMPANY OF AMERICA. 


spective fields, and whose work is so 
guided and systematized that any form of 
: installation or equipment may be under- 
E taken with assurance of success. In many 
instances, in*the present day, industrial 
undertakings reach a sufficient magnitude 
to require the services of experts quali- 
fied in the many branches of engineering. 
The Engineering Company of America, 
by reason of its organization, is enabled 
to undertake work of this nature in its 


entirety. From the preparation of the 
preliminary plans to the turning over of 
the Operating installation, the company 
carrie out the work in detail. It becomes, 
n turn, the investigating engineer, the 
consulting engineer and the general con- 


under one management specialists in 
every profession which may be interested 
in the work at hand. The labors of these 
specialists are so arranged that there is 
a dove-tailing of specifications and a 
means for a complete understanding of 
an entire installation, prior, even, to a 
preliminary report. After the specialists 
in the various branches have turned in 
their preliminary reports, the whole is 
examined and approved by a board of con- 


sulting engineers before being submitted 
to the client. The field of activity of 
the company covers the United States, 
Alaska, British Columbia, Canada, Mexi- 
co and South America. The company 
makes a specialty of the yearly manage- 


either steam or water power, from the 
survey to turning over the equipped power 
station. In electric railway work the 
company is also prepared to undertake 
problems of any magnitude. 

In civil engineering, reports are made 
on existing and proposed railroads and 
other properties. Surveying, mapping 
and plotting are also taken up, estimates 
for contracts are given, and the con- 
struction of railroads undertaken. 


WITH THE ENGINEERS, ENGINEERING COMPANY OF AMERICA, 


In the field of mechanical engineering 
the company is prepared to make physical 
tests to determine the efliciency of ma- 
chinery, to report on and present plans 
for structural work, simplification of me- 
chanical details, examination and reequip- 


208 


ment of existing plants, and methods to 
be adopted to effect economies and in- 
creased efficiency. 

Reports are made on existing and pro- 
posed electrical plants, plans are sub- 
mitted, and supervision of contracts under- 
taken. The company also takes charge 
of the engineering and construction of 
installations, and has a department for 
the operation of railroad, light and power 
plants. 

The company is also equipped to handle 
investigations as to hydraulic powers, 
presenting reports; undertakes the engi- 
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man having his own departmental staff. 
There is a corp of experienced stenog- 
raphers for report and general office work. 
The company has also provided an excel- 
lent reference library containing a great 
number of volumes of standard engineer- 
ing works. This library is in charge of a 
specially appointed custodian, and is at 
the disposal of the clients of the com- 
pany. The company has a well equipped 
draughting department in the same build- 
ing, and this is in charge of engineers who 
have the special training in their several 
lines of work. 


A CORNER OF THE DRAUGHTING Room, ENGINEERING COMPANY OF AMERICA. 


neering features and construction work 
for city water supply, ete. 

Under the head of chemistry, organic, 
inorganic, laboratory analysis and com- 
mercial and technical work ‘are under- 
taken. 

The company undertakes investigations 
and reports on smelting and metallurgic- 
al plants, the determination of the best 
methods of ore treatment, estimates, plans, 
and the construction and operation of 
metallurgical plants. 

There is also a mining department, 
which reports on the precious, base and 
minor minerals, on mines and mineral 
landa, and investigates the occurrence, 
quantity and value of ore in mines. 

The Engineering Company of America 
has its main offices at No. 74 Broadway, 
New York city. In addition to the quar- 
ters of the president and general manager, 
there is a large room devoted to the vice- 
president. The engineers under whose 
supervision the various reports are han- 
dled are placed in separate rooms, each 


Since the organization of the company 
it has been continually broadening, and in 
addition to a number of high-class prop- 
erties which it is now developing, and 
a number of installations which mark 
it as successful in that direction, haa 
under way the planning and construction 
of several important installations in vari- 
ous parts of the country. 

The officers of the Engineering Com- 
pany of America are: August Roesler, 
president and treasurer; Paul M. Mowrey, 
vice-president; C. W. Wheelock, general 
manager. 

In addition to the main office in New 
York city, the company has branch offices 
at Chicago, Ill.; Denver, Col.; Charlotte, 
N. C.; Birmingham, Ala., and represent- 
atives in various parts of the country. 

<= 

The unusual size of the volume contain- 
ing the proceedings of the Boston con- 
vention of the National Electric Light 
Association will necessitate making two 
separate books. One contains the “Ques- 
tion Box” and “Wrinkles,” and the other 
the remainder of the papers, reports and 
discussions. 
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New Forms of Incandescent Lamp 
Receptacles. 

The H. T. Paiste Company, Philadel- 

phia, Pa., manufacturer of the “P-K” 

specialties, has recently added two new 


Fie. 1.—SHow-WIinpow RECEPTACLE. 


receptacles to its well-known line of 
Fielding receptacles. These are desig- 
nated as show-window Fieldings, and are 
stated to be especially well adapted for 
display work. 

These receptacles have smaller bases 
than the regular Fielding receptacles, the 


straight style—catalogue No. 33581— 
measuring one and one-half by one and 
one-half inches. Fig. 1 shows this re- 
ceptacle. Catalogue No. 33582, the six- 
ty-degree angle style, has a base two by 


Fie. 2.—-S1xty-DeGREE SHow- WINDOW 
RECEPTACLE. 


one and one-half inches. This permits 
wiring them much more closely together, 
thus obtaining stronger lighting effects 
The angle style holds the lamp and re- 
flector at an angle that throws all the light 
upon the articles making up the window 
display. The company has recently issued 
a new bulletin, No. 11, illustrating this 
line of apparatus, which it will be pleased 
to send upon request. 
— 
Electrical Ore-Finding Process 
Tested. 

Recently the Daft & Williams electrical 
ore-finding process was described in à 
paper by Dr. Sylvanus P. Thompse" 
This was followed by an offer from ¢ 
tain mine owners in the Coniston distr 
near Barrow-in-Furness, England, to ht 
the process tried at their mines. 
has been done, and the mining comp 
is now sinking shafte over the spots 
dicated by the new apparatus as prot ; 
position of continuations of the lodes 0 
copper. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


POWER COMPANY TO UNDERTAKE LARGE MORTGAGE— 
The Niagara, Lockport & Ontario Power Company voted on July 25 
to mortgage its corporate property for $24,000,000, to secure bonds 
for a like amount. It has filed with the secretary of state a cer- 
tificate of incorporation to permit it to transmit electrical power as 
far east as Utica, and south to the Pennsylvania line. 


CONTRACTS LET FOR THE BUILDING OF A NEW PENN- 
SYLVANIA ELECTRIC RAILROAD—Contracts aggregating over 
$500,000 have been let by Pittsburg capitalists for the construction 
of an electric railroad from Garrett, Pa., to Frostburg, Md., a dis- 
tance of twenty-five miles, by the Meyersdale & Salisbury Railroad 
Company. In addition to railroad operation, the company purposes 
furnishing light and power to a number of Pennsylvania towns, and 
will eventually operate a passenger line from Johnstown, Pa., to 
Cumberland, Md. 

MORE CONNECTICUT ELECTRIC COMPANIES ABSORBED— 
The Westerly Railway and Lighting Company, of Westerly, R. I., 
which recently took over the Mystic Electric Light and Power Com- 
pany, has completed arrangements for the absorption of other cor- 
porations, It has acquired the Pawcatuck Valley Street Railway 
Company, the South Shore Gas and Electric Company, and the 
Westerly & Hopkinton Railway Company. The Westerly Railway 
and Lighting Company now has a monopoly of the electric lighting 
business in Westerly, R. I., and in the Connecticut villages of Paw- 
catuck, Stonington, Mystic, West Mystic and Noank. 


GENERAL ELECTRIC COMPANY MAY ADOPT WIRELESS 
TELEGRAPH SERVICE—It has been stated that the General Elec- 
tric Company has been contemplating for some time the idea of 
installing the Fessenden wireless telegraph system between its 
Schenectady (N. Y.) and Lynn (Mass.) works. This arrangement 
would effect a material saving in time and money. The telegraphic 
and telephonic communication between these two points is almost 
constant during the busy hours, from 200 to 300 telegrams passing 
between them daily. It is expected that the system will be ready 


for operation early in the autumn. 


LONG-DISTANCE ELECTRIC RAILWAY IN MEXICO—Efforts 
are being made to interest capital in a project for the construction 
of a line of electric railway between Guadalajara and Aguascalientes. 
Mexico. It is said that W. H. Wilkinson and E. T. Barnett, of 
Boston and Baltimore, respectively, and E. P. Shaw, of Massachu- 
setts, are interested in the plan, and will supply a part of the neces- 
sary capital. The distance between the two Mexican cities is 130 
miles. The building of an electric line between these two points, 
such as is contemplated by the promoters, would cut down the time 
of transporting passengers and freight from four to six hours. 


NEW COMPANY FORMED TO SECURE CANAL TOWING 
EQUIPMENT CONTRACT—Papers of incorporation of the Central 
Power Manufacturing Company have been filed with the secretary 
of state at Albany, N. Y. The nominal capital is given as $10,000. 
The directors are Charles R. Huntley, William R. Huntley and D. T 
Nash, of Buffalo. The company will operate in the counties of 
Schenectady, Saratoga, Albany and Rensselaer. The charter per- 
mits it to manufacture electrical apparatus and distribute power. 
The probability is that this company will make a strong bid to 
uncertake the work of equipping the Erie canal with electrical tow- 

3 apparatus, should this form of power be adopted. 

IMPORTANT RIGHT OF WAY DECISION HANDED DOWN 

_ CHICAGO—Judge Grosscup, on July 27, 1904, ruled against the 

cago Traction Company’s lawyers in the controversy over the 

mal decree of the United States Circuit Court in the ninety-nine- 

r cases, In an oral opinion he excluded from the protection and 

‘Isions of the act of 1865 the lines authorized by ordinances 

ed after May 3, 1875. On those lines authorized by ordinances 
passed prior to May 3, 1875, but which were not constructed until 
after that date, the Court expressed a desire to hear argument. 


This decision gives the city of Chicago absolute control of those 
streets which are now regarded as the key to the franchise contro- 


versy. 


CONSOLIDATION OF MASSACHUSETTS TROLLEY ROADS— 
A plan is under way to reorganize the electric railways of south- 
eastern Massachusetts. The important systems to be combined in 
this merger are the Middleboro, Wareham & Buzzard’s Bay and the 
Bristol County roads. The former road runs from Middleboro Centre 
to Monument beach in the town of Bourne. It owns twenty-one 
miles of single track, and operates over about four miles of the 
track of the New Bedford & Onset Railway. It purchases its power 
from the New Bedford & Onset Company. The Bristol County Street 
Railway Company runs from Taunton to Attleboro. It owns about 
sixteen miles of single track and has its own power station. It is 
proposed to form a securities or holding company under the name 
of the Southeastern Electric Companies, on the plan of the Massa. 


chusetts Electric Companies. 


EXTENSIONS OF THE AMERICAN TBLEPHONE AND TELE- 
GRAPH COMPANY—The American Telephone and Telegraph Com. ` 
pany is planning extensive additions to its long-distance telephone 
service. The company will build two lines into Meridian, Miss.. 
work to be started at once. One of these will come from Birming- 
ham southwest to Meridian, a distance of 150 miles; the second 
from Mobile, Ala., north to Meridian, about 140 miles. The long- 
distance lines of the Cumberland Telephone and Telegraph Com- 
pany already connect with Meridian. The new lines will give 
direct communication with Chicago, St. Louis, Richmond, Atlanta 
and other cities. Two hundred men are employed in building the 
new lines. It is also announced that crews and right-of-way men 
and engineers are being sent over the principal parts of Cuba, to 
determine upon the feasibility of covering the island with long- 


distance lines. 


AMERICAN EQUIPMENT FOR SOUTH AMERICAN RAIL- 
ROAD RECONSTRUCTION—The American minister at Lapaz, 
Peru, writing to the state department, says that the Peruvian cor- 
poration owning and operating the Southern Railway of Peru, from 
Mollendo, on the Pacific, to Puno, on Lake Titicaca, and operating 
lake steamers in connection therewith between Puno and Guaqual, 
has acquired and taken possession of the Peruvian government rail- 
way from Guaquai to the city of Lapaz, for a term of seven years 
from June 1, 1904, under a lease. An extension of five miles will be 
made to the line, and this will be equipped electrically. It now 
seems possible that the Peruvian corporation will also be given a 
concession for the construction of a railway from Viacaha to 
Auroro, under a fifty-year lease. The length of the line will be 137 
miles, and it is to be completed within three years after the final 
acceptance of the lease by the Peruvian corporation and the Bolivian 


government. 


EASTERN COMPANY TO CONTROL INDIANA BLECTRICAL 
INTERESTS—Announcement has been made that the gas, electric 
lighting and traction companies of northern Indiana have been or 
will be taken over by a holding company controlled by Philadelphia 
capitalists. The gentlemen interested are said to be Randall Mor- 
gan, general solicitor for the United Gas Improvement Company, 
and J. Levering Jones, of the Investment Company of Philadelphia. 
Mr. Thomas B. Wanamaker is also said to have a large interest in 
the enterprise. The corporation will control all of the trolley roads 
entering Fort Wayne and Indianapolis, as well as all of the profit- 
earning roads in the suburbs of these cities. The gas and electric 
lighting concerns will be taken in under a general agreement, which 
provides for the economic management of these utilities from a 
common centre. The Indianapolis Traction and Terminal Company, 
the Union Traction Company, of Indiana, and the Fort Wayne & 
Wabash Valley Company are the largest concerns in the deal. It is 
expected that the several plants taken over will be thoroughly over- 
hauled and several new power-houses erected. 
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ELECTRIC LIGHTING. 


- CAPE VINCENT, N. Y.—The Pentecost Lumber Company is 
about to begin the erection of a power-house. 


EAST LANSDOWNE, PA.—It is stated that Philadelphia capi- 
talists are presenting a project for the installation of steam heat 
and electric light plants in this territory. 


FULTON, N. Y.—It is stated that the Fulton Light, Heat and 
Power Company has accepted a contract offered by the board of 
public works to furnish the city with lights at $75 each. 


ROCKFORD, ILL.—At a meeting of the stockholders of the 
Central Heat and Power Company it was decided to spend $30,000 
on additional electrical machinery, to be added before the fall. 


LITTLE ROCK, ARK.—At a special meeting of the North Little 
Rock council an ordinance providing for the establishing of a water- 


works and electric light system, to be owned and operated by the 
city, was adopted. 


NEW ORLEANS,. LA.—The Consumers’ Electric Light and 
Power Company will, it is announced, shortly commence the work 
of erecting its plant. The company is backed by retail merchants of 
this city, all of whom are subscribers to the stock and will utilize 
the power developed. 


FREDERICK, MD.—Extensive improvements are about to be 
made to the electric light plant of the Frederick Gas and Electric 
Company. The company has purchased two new dynamos, two 
engines, one of which is a 200-horse-power Corliss engine, a large 
amount of copper wire and other materials for reconstructing its 
lighting system. 


COHOES, N. Y.—The annual meeting of the stockholders of the 
Mechanicsville Electric Light Company was held recently, when the 
following directors were elected: James Greenaway, M. F. Farron 
and Edwin Farron. The directors elected these officers: president 
and treasurer, Edwin Farron; vice-president, James Greenaway; 
secretary, M. F. Farron. 


ALEXANDRIA, VA.—The council has accepted the proposition 
of Charles F. Thompson to light the city streets. He proposes to 
pay the city a bonus of $10,000; to take the present light works at 
$3,500; to furnish the city with thirty-nine or more arc lights for 
streets, etc., at $76 per annum each; to give bond that the work 
shall be begun within six months and completed within twelve 
months. 


PERSONAL MENTION. 


MR. ELMER P. MORRIS, who for many years has been identi- 
fied with street railway and electric lighting matters, has recently 
returned from Mexico. 


MR. J. R. CULLINANE, manager for many years of the Denison 
Light and Power Company, Denison, Tex., has assumed the manage- 
ment of the Texarkana Light and Power Company, at Texarkana. 


A. C. HUMPHREYS, president of the Stevens Institute of Tech- 
nology, was seriously injured by being thrown from his horse on 
July 22. He was dragged for some distance and his left arm 
broken. 


MR. WILBUR B. DRIVER. president of the Driver-Harris Wire 
Company, who has recently been confined to his home through ill- 
ness, expects to resume his position as selling representative in the 
near future. 


PROFESSOR E. F. CHURCH, JR., of Lehigh University, has 
been elected to the head of the department of mechanical engineer- 
ing of the University of Morgantown, W. Va., succeeding the late 
Professor Clyde Randolph. 


DR. OTTO FEUERLEIN, director of the incandescent lamp de- 
partment of the Siemens & Halske Company, of Berlin, Germany, 
is now in the United States on his way to the International Elec- 
trical Congress at St. Louis. 


MR. W. F. WARDEN, president of the Burt Manufacturing Com- 
pany, of Akron, Ohio, has returned from an extensive European 
trip. Mr. Warden found the market for his supplies very active, 
and reports a good business prospect. 


MR. A. T. HOLBROOK, one of the oldest employes of the Nernst 
Lamp Company, and connected, until recently, with the district 
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office at Pittsburg, has been appointed district sales manager of the 
Boston office, having supervision of the entire New England terri- 
tory. 


MR. JOSEPH A. MURRAY, Wilkesbarre. Pa., has been appointed 
general manager of the Fort Worth Telephone Company. Mr. Mur- 
ray has assumed charge, and has announced that the connection 
with North Fort Worth, Tex., will be made shortly. The poles have 
been put up, and the wiring remains to be put in place. 


MARCUS RUTHENBERG, who has been engaged at Lockport. 
N. Y., in experimenting with electrical methods for the manufacture 
of steel, is installing machinery for its production for commercial 
purposes at Niagara Falls. This is the first attempt, in America, to 
make use of electricity in steel manufacture, though it has been 
used abroad for some time. 


MR. WILLIAM G. NORMAN has been appointed manager of the 
Dubuque (Iowa) Telephone Company. Mr. Norman was for, many 
years chief despatcher for the Milwaukee railway system. He suc- 
ceeds Mr. Victor Stevens as manager of the Dubuque company. The 
latter gentleman continues to hold the office of president of the 
company; although resigning his duties as manager. 


MR. HUGH L. COOPER, formerly hydraulic engineer of the 
Stilwell-Bierce & Smith-Vaile Company, Dayton, Ohio, and now chief 
constructing engineer of the Mexican Light and Power Company, 
Limited, is on a visit to the United States. The Mexican Light and 
Power Company is building the Necaxa-Mexico City-El Oro power 


_transmission system. The office of the company is at 29 Broadway, 


New York city. 


MR. CHARLES M. SCHWAB, it is announced, will make a gift 
of $1,000,000 to Loretto, Pa., the town of his boyhood. He has in- 
formed the borough council of this, and a number of improvements 
will be undertaken if the gift is accepted. These will include the 
paving of the streets, the laying of sewer and water pipes, and the 


erection of a waterworks. An electric light plant for all purposes 
will also be erected. 


PROFESSOR WILLIAM A. ANTHONY, chief of the department 
of physics of Cooper Union, New York,. was painfully injured on 
Wednesday, July 27. Professor Anthony was riding a bicycle up 
Eighth avenue, New York city, when he collided with the pole of a 
wagon. He was taken to the J. Hood Wright Hospital, where he 
was found to have sustained a fracture of the hip and severe lacer- 
ations. Professor Anthony has long been known as an authority 
on electrical measurements, and has been called upon many times 
for expert testimony in court cases. He was president of the 
American Institute of Electrical Engineers in its earliest days. 


CAPTAIN URQUHART, of the British ship Mohican, recounts 4 
strange experience which overtook his vessel near the Delaware 
breakwater on July 30. The captain states that a cloud of phos- 
phorescent appearance enveloped the vessel, magnetizing everything 
on board. The needle of the compass, he says, flew around like an 
electric fan, and when he ordered several of the crew to move some 
iron chains that were lying on the deck, these were found to be 
firmly held by some magnetic attraction. Bolts, spikes, bars and all 
other iron substances were in the same condition. For some time 
it appeared as if the ship were entirely enveloped in a glowing fire. 


MR. WILLIAM B. BENTLEY, for a number of years superin- 
tendent of exchanges of the City & Suburban Telephone Company. 
Cincinnati, was the victim of an unfortunate error in the columns 
of the Cincinnati Post of July 27. In this item it was stated that 
Mr. Bentley was charged with furnishing information to the pro 
moters of the Queen City Telephone Company. Upon investigation 
this was found to be absolutely without foundation. Mr. Bentley 
has had twenty years’ experience in telephone work, and is 4 man 
of high standing in Cincinnati. The Cincinnati Post has published 
a retraction of this statement, regretting the error and announcing 
its pleasure at making the correction. i 


MR. J. H. HALLBERG, consulting and supervising electrical 
expert, 45 Broadway, New York city, has been retained as consulting 
engineer for the Atlantic Mills, Providence, R. I. Extensive elec- 
trical developments are now under way, and the mill already oper 
ates something like 1,000 arc lamps, about 1,000 incandescent lamps: 
and 700 horse-power in direct-current motors. There has now been 
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erected a new power plant, which will furnish power for a number 
of motors installed in one of the present mill buildings. Mr. Hall- 
berg has been very successful at this plant in reducing operating 
expenses for the present equipment, and is now looking into the 
matter of a complete electric equipment, requiring an ultimate 
capacity of some 4,000 horse-power. 


MR. WALTER C. McKINLOCK has been appointed district sales 
manager of the Philadelphia office of the Nernst Lamp Company, 
located at 1121 Walnut street. He will have supervision of this 
whole territory, consisting of eastern Pennsylvania, Maryland and 
the District of Columbia. Previous to his appointment Mr. McKin- 
lock, for the past two years, was the successful representative of 
the Western Electric Company, Chicago and New York, for that terri- 
tory comprising western Pennsylvania, West Virginia and Mary- 
land, with sales offices in the Empire Building, Pittsburg, Pa. 
Among the central station managers, superintendents and purchas- 
ing agents Mr. McKinlock has many friends who no doubt will be 
glad to hear of his advancement and aid him materially to a large 
measure of success in his new position. 


MR. DAVID E. EVANS has been elected president of the Mary- 
land Telephone and Telegraph Company. Mr. Evans was formerly 
vice-president of the company, and succeeds Mr. George R. Webb, 
who resigned at the meeting of the board of directors, July 22, as 
president and director. Mr. Webb has announced that he retires to 
give more attention to his other large interests in the telephone and 
electrical field. These include the Pittsburg & Allegheny Telephone 
and Telegraph Company, and the Delmarvia Telephone Company, of 
Wilmington, Del. Mr. Webb contemplates a long trip in Europe, 
starting this week. Mr. Harry W. Webb was elected vice-president 
of the company, to succeed Mr. Evans. Mr. Harry W. Webb is a 
brother of Mr. George R. Webb, and in addition to being vice 
president, is general manager of the company. 


OBITUARY NOTICE. 


MR. JOHN S. BAUMGARDNER, who for many years was con- 
nected with the Westinghouse Electric and Manufacturing Company, 
died last week at his home in Oakhill, Pa. Mr. Baumgardner was a 
veteran of the Civil War, and Major A. M. Harper Post, G. A. R., of 
Braddock, Pa., had charge of the funeral, which was held at Monon- 


gahela Cemetery. 
ELECTRICAL SECURITIES. 


Although during the past week there has been considerable fluc- 
tuation in prices, the closing day found things at substantially the 
same level as for the previous week. Following the announcement 
of considerable retrenchment by several large railroad corporations, 
prices fell off several points; but there was almost immediately a 
rally which brought values back to the normal. In spite of the 
cutting down, in a very material way, of service by the railroads 
above mentioned, the reports of earnings for the whole month of 
June and the first half of July are by no means as bad as were to be 
expected. Figures covering 75,000 miles of road show a decrease of 
only 2.8 per cent in earnings, compared with the same month of 
1903. In May the same roads reported a loss of 5.4 per cent, and in 
April, 4.8 per cent. For the first three weeks of July the loss is 2.7 
per cent. 

There is also evidence at hand that better business is looked for 
in the steel industry. A favorable indication in this direction is 
the determination of the Homestead works in placing its large 
plant in full working condition; and there will also be a resumption 
of full time at the Joliet mills. One of the most important inde- 
pendent steel plants has decided to put over $1,000,000 into enlarge- 
ments of its producing properties, which will add some 325,000 tons 
to the yearly production. It seems probable that there will be re- 
leased very soon large orders which have been held in abeyance, 
awaiting some more favorable turn, from the buyer's viewpoint, in 
the steel market. It is also felt that in the iron trade there is a 
better condition coming, and that the near future will show a 
marked increase in orders. 

Instead of improving, the general labor situation appears to 
grow worse. At the present writing the situation among the meat 
packers throughout the country is deplorable, and the gulf between 
the employers and the labor union is considerably widened. It is 
estimated that there are now some 26,000 labor men involved in the 
` packing strike, and there have been added to this number 26,000 
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employćs of the Fall River cotton districts. In western Pennsyl- 
vania the miners are showing a disposition to strike. In this direc- 
tion, however, it is possible that the enormous surplus which the 
coal companies have piled up since the culmination of the strike of 
1903 will influence the workmen to hold what they have in prefer- 
ence to a prolonged lockout. 

Despite these adverse appearances, however, there is a strong 
feeling of confidence throughout the country. Manufacturers are 
looking forward to a busy season, and the weather conditions still 
favor a large crop output, both in cereals and in cotton. Therefore 
optimism prevails that the beginning of autumn will find industries 
in general on a much stronger and more prosperous basis. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 30. 


New York: Closing. 
Brooklyn Rapid Transit.............eeceee. 50% 
Consolidated. (Gas .<6.6sc06 sve ee deeds 19254 
General BlCCtric.3.5.6<% sib de sass keuew eee eka 160 
Kings County Electric............ ccc ce eeee 197 
Manhattan Elevated............cc cece scence 1501 
Metropolitan Street Railway................ 117° 
New York & New Jersey Telephone......... 147 
Westinghouse Manufacturing Company...... 175 


It is announced that for the first seventeen days of July the 
earnings of the Brooklyn Rapid Transit Company amounted to 
$837,700, compared with $771,900 for the same period of 1903. The 
gross earnings for the fiscal year ended June 30, 1904, were $14,- 
738,000, or an increase of $1,478,000 over the previous year. This 
represents a net gain equal to three and one-half per cent on the 
entire capital stock of the company. Out of the net income special 
appropriations amounting to $383,700 were made, and $1,500,201 


was carried to profit and loss. 


Boston - Closing 
American Telephone and Telegraph........ 132 
Edison Electric Illuminating............... 248 
: Massachusetts Electric..............0cecees 69% 
| New England Telephone..................-- 123 
Western Telephone and Telegraph preferred. 90% 


Directors of the Boston Elevated Railway Company have de- 
clared a regular semi-annual dividend of 3 per cent, payable August 


15. 
The New England Telephone and Telegraph Company’s directors 


have declared the regular quarterly dividend of 1% per cent, pay- 
able August 15. 


Philadelphia: Closing. 
Electric Company of America............. 8°34 
Electric Storage Battery common.......... 61 
Electric Storage Battery preferred......... 61 
Philadelphia Blectric........... ccc cece cee 6 
Union Traction ssa ics604-c4 ob ors eed obebees 53% 

85 


It is understood that the United Gas Improvement Company has 
agreed to accept for its holdings of West Chester Lighting Company 
common stock, aggregating between $6.000,000 and $7,000,000, 4 per 
cent general mortgage bonds at par, which will be issued by the 
new company to be formed, and guaranteed, principal and interest, 
by the Consolidated Gas Company. The preferred stock is exchanged 
for 5 per cent fifty-year debenture bonds. 


Chicago: Closing 
Chicago Telephone............ 0. cece vec c eee 120 
Chicago Edison Light................0ecee- 143 
Metropolitan Elevated preferred............ 53 
National Carbon common.............ee0e08 29 
National Carbon preferred. .............ce0% 104 
Union Traction common...........cccceces 4 

29 


Union Traction preferred.............00000. 


A statement of receipts and expenditures of the Chicago Union 
Traction Company from its formation, five years ago, to May 31, 
1904, shows that in the last year the gross receipts were $1,100,000 
more than in the first fiscal year. Operating expenses, however, 
have increased about twenty per cent. The books on June 30 show 
the following figures: 1900—gross earnings, $7,477,398; operating 
expenses, $3,761.797, leaving net earnings of $3,819,439. For 1904 
(eleven months)—gross earnings, $7,815,360; operating expenses, 
$5,687.570; leaving net earnings of $2,252,010. 
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ELECTRIC RAILWAYS. 


SAN FRANCISCO, CAL.—Alfred D. Bowen is at the head of 
a project to build an electric road from Healdsburg to Cloverdale. 


FAIRCHILD, WIS.—Boston capitalists are figuring on an elec- 


tric line from Eagle river to Merrill, thence to Rhinelander and 
other points. 


CHESTER, PA.—The Media and Darby branch of the Media, 


Middletown, Aston & Chester Electric Railway Company has been 
placed in operation. 


SAN ANTONIO, TEX.—The contract for the first twenty miles 
of a railroad from Cotulla to Carrizo has been let by the Rio Grande 
& Neuces Valley Railroad, and work will commence at once. 


LEESBURG, VA.—Work on the extension of the Washington, 
Alexandria & Fairfax County Electric Railway to Fairfax Court- 


house will be completed by November 1, when the road will be 
extended to Manassas and other points. 


FORT WAYNE, IND.—The Fort Wayne, Van Wert & Lima Trac- 
tion Company will begin construction on its road at once. The 
grading and bridge work have been completed, and the laying of 
the track and overhead construction will be pushed. 


ASHTABULA, OHIO—A contract has been let for the construc- 
tion of the first section of the Ashtabula & Lake Shore Electric 
Railway to connect Ashtabula Harbor and Woodland Beach Park, 
a resort on the shore a mile east. The intention of the company 
is to ultimately extend the line along the shore east and west. 


RICHMOND, VA.—The Citizens’ Rapid Transit Company, of 
which Mr. John C. Robertson is president, will soon begin the work 
of constructing its line, which will cover a large portion of this city 
and suburbs not already served. It is said that the company has 


ample capital with which to build and equip the new line, and that 
it will do both as soon as practicable. 


NEW ORLEANS, LA.—W. H. Wood, of Centerville, Miss., and 
C. M. Sticker, of Fort Allen, are interested in a proposition to build 
an electric freight and passenger line to Centerville, and across the 
Illinois Central and the Mississippi Valley roads to the river bank. 


The road is to be built at a cost of $500,000, of which it is reported 
about two-thirds has been subscribed. 


WATERVILLE, ME.—lt is stated that work on the survey for 
the extension of the Somerset railroad is being pushed rapidly, and 
that several contractors have inspected the route preparatory to put- 
ting in bids for the work of construction. The extension will be 
from Bingham, at the forks of the Kennebec, to Birch Point, on 


Moosehead lake. It is expected that the laying of rails will begin 
in August. 


HOLLISTER, CAL.—The Watsonville Transportation Company 
has completed arrangements for extending its electric railway from 
Watsonville to Hollister via San Juan valley. As soon as the survey 
is completed the work of construction will begin, and in six months 
the railway will be completed. Hollister will be the eastern ter- 


minus. The route will embrace the most fertile sections of Monte- 
rey and San Benito counties. 


HARTFORD, CT.—The Windsor Locks Traction Company, which 
is building the connecting link of a continuous trolley line between 
Hartford and Springfield on the west side of the Connecticut river, 
has made arrangements with the Windsor Locks Bridge Company to 
carry its power cables across the river. Power will be supplied from 


the plant of the Hartford & Springfield Street Railway Company at 
Warehouse Point, on the east side of the river. 


DOYLESTOWN, PA.—The promoters of the Pittsburg & Alle- 
gheny Valley Street Railway Company have asked for a franchise to 
enter New Kensington. The line will run through Vandergrift, 
Leechburg and Hyde Park, and if the franchise at New Kensington 
is given, a right of way will be asked in Parnassus and Arnold. 
From Parnassus the line will follow the Alleghany river and con- 
nect at Oakmont with the trolley line that runs to Pittsburg. 


MOLINE, ILL.—Articles of incorporation have been filed of the 
Peoria & Rock Island Traction Company. The instrument states 
that the company is to construct a railroad from Peoria to Rock 
Island, the principal office to be established and maintained in 
Peoria. The company’s stock is capitalized at $100,000, divided into 


1,000 shares at $100 per share. The life of the corporation is fifty 
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years. The incorporators are: W. B. McKinley, Charles Zill and 
B. R. Stevens, of -Champaign, Ill, and B. F. Cartwright and J. E. 


Berry, of Peoria. Those forming the corporation are to compose the 
first board of directors. 


NASHVILLE, TENN.—A survey is being made preparatory to 
building the Nashville & Columbia Electric Railway. The company 
which holds the franchise for building and operating this road and 
the Nashville & Gallatin Electric Railway intends to complete the 
former between Nashville and Franklin as soon as possible. H. M. 
Gross and T. J. Hawkins, of. Pittsburg, and J. H. Connor, of this city, 
are the promoters, and state that ample capital has been secured. 


UNIONTOWN, PA.—A new street railway project has been 
closed in which John R. Byrne, Charles H. Seaton, Frank M. Fuller 
and S. M. Graham are the local persons interested. They have 
associated with them capitalists from Philadelphia and New York 
and have secured control of the charters and franchises of four 
local companies covering the Brownsville and Bridgeport district 
and extending from Brownsville and Bridgeport to Uniontown and 
from West Brownsville to California. It is said the new company 
will commence work on the new line from Brownsville to Union- 
town at once, and will have it completed within a year or two. The 
old companies will all be merged into a new one. 


COUNCIL BLUFFS, IOWA—The annual meeting of the board of 
directors of the Council Bluffs, Tabor & Southern Electric Railway 
Company, in Tabor, resulted in the election of the following officers: 
president, W. J. Dobbs, Tabor; vice-president, R. J. Mawhor, Tabor; 
secretary, A. G. West, Tabor; treasurer, E. M. Sanger, Boston, Mass. 
Mr. Sanger succeeds H. C. Dye as treasurer, ‘Messrs. Dobbs and West 
being reelected. The directory consists of the following: W. R. 
Goy, A. G. West, R. J. Mawhor, W. H. Rhode, W. J. Dobbs, Tabor; 
E. M. Sanger, Boston; George F. Wright, Council Bluffs. The most 
important business of the meeting was the transferring of the execu- 
tion stock of the Electric Promotion Company to the railway com- 
pany, the latter now assuming all the liabilities. This action, which 
was taken some time ago, was ratified at the stockholders’ meeting. 
About $25,000 has now been expended in the surveys, securing right 
of way, franchise and other preliminary necessities. It is estimated 
that $15,000 will have to be spent yet before construction begins. 


DES MOINES, IOWA—H. H. Polk, president of the Interurban 
Railway, states that the company contemplates the construction of a 
thirty-five-mile line of electric road either to Adel or Dallas Center, 
where connection will be made with the newly financed Western 
Iowa Electric coming east from Omaha. The line may be built this 
summer. In addition to the construction of the Adel or Dallas line, 
one of which may reach Perry, there is also a probability that a new 
line north from the city will be constructed for the purpose of 
assisting the commercial enterprises located in that district. The 
officers of the interurban have for some time had a contract with the 
Western Iowa line to the effect that a connection should be made at 
a point west of Des Moines. This will afford the necessary entrance 
to Des Moines and one by the local interurban into Council Bluffs. 
In a short time a contract will be let for the construction of a steel 
bridge across the Des Moines river for the use of the interurban 
exclusively. This will afford an entrance to the territory occupied 
by the coal mines and brick plants on the south side of the river. 


CHESTER, PA.—An application has been made at the state de- 
partment at Harrisburg for a charter for a proposed electric rail- 
way corporation which, if built, will be an important factor in local 
transportation facilities. The new corporation is to be known as 
the Philadelphia Terminal Railway Company, and its route, as filed, 
includes twenty-eight miles of electric lines, one stem leading from 
the terminus of the Philadelphia Rapid Transit Company’s new 
elevated structure, at Sixty-third and Market streets, Philadelphia, 
to Eddystone, where connection will be made with the Chester city 
railways systems, and direct communication established with 
Chester and Wilmington. The other stem will extend from Sixty- 
third and Market streets, in a general course paralleling the main 
line of the Pennsylvania Railroad, to Malvern, Chester County, tap- 
ping the populous suburban sections in Upper Darby, Haverford and 
Radnor townships. The incorporators are Clarence Wolf, president; 
directors, Benjamin Wolf, EBdwin Wolf, Samuel A. Boyle, Jr., Frank 
A. Barnett, William R. Benson and A. J. Jeffris. Mr. Clarence Wolf 


is the principal projector. The new company is capitalized at $10,000 
a mile, or $280,000. 


August 6, 1904 


TELEPHONE AND TELEGRAPH. 

BANGOR, ME.—The Farmers’ Telephone Company is installing 
an exchange at Blaine. 

LADYSMITH, BRITISH COLUMBIA—A telephone system is to 
be installed in this town. 

DEADWOOD, S. D.—The Nebraska Telephone Company has in- 
stalled a new $25,000 plant. 

ORISKANY FALLS, N. Y..—The Madison Mutual Telephone Com- 
pany has opened its exchange in this place. 

CLARKSVILLE, TEX.—The Independent Telephone Company 
has begun work on its exchange in this city. 

JACKSONVILLE, FLA.—The city council has granted a fran- 
chise to the Postal Telegraph-Cable Company. 

ALBION, N. Y.—The Bell Telephone Company has installed a 
new switchboard accommodating six operators. 

SWANSEA, MASS.—The Southern Massachusetts Telephone 
Company has erected a line from South Swansea to Touisset. 

PROVIDENCE, R. I.—The Providence Telephone Company has 
awarded a contract for a new telephone building at Riverpoint. 

ADAIR, IOWA—The Grant & Audubon Township Mutual Tele- 
phone Company has been incorporated with $3,000 capital stock. 

DALTON, GA.—The Dalton Telephone Company has begun the 
erection of a telephone line to a point six miles north of Dalton. 


LOS ANGELES, CAL.—The Home Telephone Company will, it is 
stated, extend its line to San Francisco, at an expense of $1,000,000. 


BROOKLYN, N. Y.—The New York & New Jersey Telephone 
Company is laying a conduit in Rockville Centre with a capacity of 


1,600 wires. 

JOHNSONVILLE, N. Y.—The Farmers’ Telephone Company has 
been formed by Ira Haner, Ernest Abbott, James Marshall, Hiram 
Sherman and others. 

NORTHFIELD, MINN.—At a meeting of the common council the 
Tri-State Telephone and Telegraph Company was granted permis- 
sion to run its line into this city. 

MONTREAL, CANADA—The Canadian Telephone Company has 
elected the following officers: president, G. G. Hurd; vice-president, 
A. Adam; secretary-treasurer, A. G. Hurd. 


LINCOLN, NEB.—The Cedar Mutual Telephone Company, of 
Oakdale, with an authorized capital stock of $5,000, has filed articles 
of incorporation in the office of the secretary of state. 


BURBANK, CAL.—The Home Telephone Company is installing a 
line from this city to Toluca and also one to Hollywood, and con- 
nection will be made with Tropico and Glenwood shortly. 


EAST AURORA, N. Y.—The Haines Telephone Company has 
sold out its plant and holdings to the Interocean company, which 
Will spend considerable money in perfecting and extending the 
system. 


LYNNVILLE, TENN.—A new line is being built east of this place 
by the Cumberland Telephone Company. The company also contem- 
plates making substantial improvements and additions to its local 
exchange, 


SOUTH ROYALTON, VT.—The Rapid Telephone Company has 
Constructed an additional line from South Royalton to Rochester, 
and will put in a line from Barnard to connect with that near 
Royalton. 


SOUTH NORWALK, CT.—The Southern New England Telephone 
Company is at work installing exchanges in Woodbury, Newtown, 
Watertown and Stafford Springs, and later in the summer will put 
in one at Glastonbury. 


i CONWAY, S. C.—A telephone company has been organized for 
5 € purpose of installing a telephone exchange in this city. Robert 

- Scarborough is president; H. P. Little, vice-president, and C. E. 
St. Armand, secretary. 


ax ATOwoC. WIS.—The Manitowoc Telephone and Telegraph 
oompany, in which H. C. Dodge, of Chicago, is interested, has ap- 


ELECTRICAL REVIEW 


213 


plied to the council for a franchise covering the city. It guarantees 


to extend its system into the surrounding territory if given favor- 
able action. 

FAIRFIELD, ME.—The Farmers’ Cooperative Telephone Com- 
pany has installed a line connecting Fairfield Center with Norridge- 
wock. Other lines connecting with Fairfield and East Fairfield will 
be built within a short time. 


TUCSON, ARIZ.—The Consolidated Telephone, Telegraph and 
Electric Company has been organized to operate the local Bell and 
Sunset telephone interests. It is the aim of the company to extend 
the lines to all parts of Arizona. 


MAYSVILLE, KY.—The Flemingsburg Telephone Company has 
begun work on a line to Carlisle. This line will pass through Eliza- 
ville, Ewing, Cowan and Pleasant Valley, affording direct connection 
with all points in central Kentucky. 


DETROIT, MICH.—A new telephone line is being erected be- 
tween Carleton and Stoney Creek by the People’s Telephone Com- 
pany, of Wayne and Monroe counties. A new line has also been 
added to the main branch running out of Flat Rock. 


MERIDIAN, MISS.—It is stated that the American Bell Tele- 
phone Company is inspecting the territory between Meridian and 
Livingstone, with a view to installing a telephone system. The com- 
pany is now at work on a line from Birmingham to Livingstone. 


NIAGARA FALLS, N. Y.—At the annual meeting of the Home 
Telephone Company, held recently at Niagara Falls, it was decided 
to expend between $35,000 and $40,000 in improving the local service. 
A new exchange is to be erected on the company’s property on 


Cedar avenue. 
SALINA, KAN.—The Salina Telephone Company has become the 
owner of the Lindsborg and Marquette exchanges, together with 
connecting toll lines in McPherson, Ellsworth, Rice, Barton and 
Saline counties. The capital stock has been increased from $50,000 
to $100,000, and many extensions and improvements are to be made. 


DETROIT, MICH.—lIt is stated that the subscribers of the Mich- 
igan State Telephone Company have increased from 45,000 to 60,000 
since its formation. The company has 40,000 miles of copper wire 
strung in the state, and expects to add 4,000 miles before winter 
sets in. About 1,000,000 pounds of copper wire will be used in the 


construction. 

LARAMIE, WYO.—The Postal TelegraphCable Company will 
start work August 10 on its line from Laramie west. The company, 
which is already established at Cheyenne, will use the poles of the 
Rocky Mountain Bell Telephone Company for its wires from that 
city to Laramie, but from here west will erect its own poles upon the 
Union Pacific right of way. 

RUSSELLVILLE, ALA.—The Russellville Telegraph Company, a 
local organization, has sold out the Russellville exchange and the 
line from Russellville to Tuscumbia to the Southern Bell Telephone 
Company. The new purchaser, it is understood, will at once instal] 
a long-distance service and will extend the line to Jasper, giving 
direct communication with Birmingham. 


SCRANTON, PA.—It is announced that the Consolidated Tele- 
phone Company will expend about $100,000 in improvements in the 
vicinity of Reading. The lines will be extended to West Reading, 
Northeast Reading, Mount Penn, Birdsboro and Lebanon. At Birds- 
boro connection will be made with a new line which is now being 
built from Lancaster through the Conestoga valley. 


SPRINGFIBLD, OHIO—The following officers have been elected 
by the Miami Valley Telephone Association: president, A. F. Broom- 
hall, Troy; vice-president, W. H. Kessler, of West Milton; secretary 
and treasurer, W. D. Rush, of Greenville: executive committee, I. H. 
Theideck, Sidney; L. E. Simes, of Covington; L. M. Flesh, of Piqua; 
A. F. Broomhall, of Troy; W. H. Kessler and W. D. Rush. 


CANASERAGA, N. Y.—A new telephone line will shortly be 
erected from Arkport to this place, connecting at the former place 
with the Interocean line, and at Canaseraga with the new line from 
Dalton and Nunda. The officers of the company are as follows: 
president, Jacob Schwingle; vice-president, Albert Schmill; secre- 
tary, Frank Wilkins; treasurer, Gibbon Manley; directors, Lyman 
D. Wilkins, James Gardner, George Wallace and Oscar L. Height. 
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INDUSTRIAL ITEMS. 


THE GARVIN MACHINE COMPANY, New York, Philadelphia 


and Syracuse, has issued a new booklet, list No. 30, of second-hand 
machine tools. 


THE CRESCENT COMPANY, Chicago, 111., describes in bulletin 


No. 230 a lamp coloring and frosting fluid, the newest addition to its 
line of Crescent specialties. 


THE CLIFTON MANUFACTURING COMPANY, Boston, Mass., 
announces that it will remove, on August 1, to 65 Brookside avenue. 
Boston, Jamaica Plain district. 


THE NATIONAL WIRE CORPORATION, New Haven, Ct., moved 
its general and executive offices, on August 1, from New Haven to 
the Engineering Building, 114 Liberty street, New York city. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill., announces 
the removal of its offices and factory to Girard, Pa., where increased 
shop equipment will facilitate the handling of orders. Inspection of 
the new plant is invited. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has printed a new price list of the Jeffrey water elevators. 
These water elevators may be adapted to various forms of driving. 
The price list, which is No. 6213, will be mailed upon request. 


THE AMBRICAN ENDOSCOPIC COMPANY, Providence, R. I., 
is distributing an attractive souvenir, containing numerous half- 
tone reproductions of scenes about Providence. In addition, there 
are illustrated some of the various specialties manufactured by the 


company. r 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., it is an- 
nounced, has secured a contract for the installation of a telephone 
exchange system in St. Petersburg, Russia, capable of accommo- 
dating 40,000 subscribers. The work of laying conduits for this 
system has been going on for some time. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stam- 
ford, Ct., has been awarded the contract, by the city of Baltimore, 
Md., tor furnishing the creosoted wooden paving blocks to be used 
for paving bridges in that city. This was awarded the company 
after a series of experiments with various paving materials at a 
bridge approach subjected to heavy traffic. 


THE REED MORRILL ELECTRIC COMPANY, Philadelphia, 
Pa., under the caption, “Something New Under the Sun,” publishes 
an attractive little booklet setting forth the advantages of speed 
jacks. Besides the descriptions, nine pages of data entitled “Ratio 
of Transformation” give the sizes and types of jacks to be used 
to the greatest advantage, depending upon the working conditions. 


W. S. HADAWAY, JR., engineer, 136 Liberty street, New York, 
having made a study of electric heating problems, is giving his 
patrons the benefit of this experience. . His apparatus is all made 
for the specific use for which it is intended, thus possessing the 
distinct advantage of fitting existing conditions. A circular pub- 
lished by Mr. Hadaway gives some of the results of his observations. 


THE F. D. LAWRENCE ELECTRIC COMPANY, Cincinnati, 
Ohio, is the new name of the Lawrence-Hall Electric Company. The 
establishment has recently been enlarged, and the warehouse and 
storerooms now run through the entire block from street to street. 
A large stock of electrical supplies of every description is carried. 
Mr. F. D. Lawrence, the well-known electrical supply man, is now 
president of the company. 


THE ELECTRICAL APPLIANCE COMPANY, Cincinnati, Ohio, 
is meeting with success in the adaptation of the Churcher alter- 
nating-current rectifier, of which it is the manufacturer. Automobile 
storage batteries may be charged from an alternating-current 
source. The company states that the apparatus is cheaper to install 
and has a greater efficiency than a motor-generator. Descriptive 
bulletins will be sent on request. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, 
in a new catalogue, describes its Sunburst Prismo lamps. These 
lamps are found to be very satisfactory, especially where a lamp 
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between the arc and incandescent is required. The lamp is made 
with the prism glass reflector or the metal reflector and collar. 
Catalogues may be had from either the manufacturer or the Western 
Electric Company, New York and Chicago. 


MR. CHARLES F. JOHNSON, 802 Ellicott Square, Buffalo, N. Y., 
has for sale a large line of miscellaneous electrical apparatus, in- 
cluding dynamos and motors, open and enclosed cars, engines for 
both belt and direct connection, rails, trolleys and auxiliaries, and 
power station equipment. Mr. Johnson will be pleased to send a 
list of items which are ready for immediate shipment, or will be 
pleased to bid on any items which may be required. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., in bulletin No. 84 describes the installation of chloride 
accumulators in residential lighting and power plants. A number 
of fine half-tone illustrations show residences and typical plants. 
The handsome residence of Mr. P. A. B. Widener, at Elkins Park. 
Pa., and the switchboard and battery-room are shown. There are 
also illustrations of the residences and battery plants of Mr. W. L. 
Elkins, at Elkins Park, Pa.; Mr. A. G. Vanderbilt, at Newport, R. L; 
Mr. C. F. Hoffman, Newport, R. I., and the battery-room in the 
power-house of Mr. Edgar T. Scott, Lansdowne, Pa. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is enjoy- 
ing a large foreign demand for its generators and motors. The 
company calls attention to the following letter, which was recently 
received from a Japanese electrical engineer: “Tokio, Japan. 
Messrs. Crocker-Wheeler Company, Ampere, N. J., U. S. A. Gentle- 
men: I beg you please to send me a copy of your precious cata- 
logue, which I have great a interest, as I shall commence some 
trifling business for the electrical engineer in after a few months. 
If you favor it for me I should be in great thankfulness.” 


JOSEPH H. THOMPSON, JR., room 619, Bowling Green Build- 
ing, New York city, publishes monthly a bargain list of electrical 
and steam machinery. This list always contains a miscellaneous 
assortment of apparatus which has had prior use, but which, while 
not absolutely new, is all guaranteed by the dealer to be in first- 
class condition. Joseph H. Thompson, Jr., is the New York repre 
sentative of the H. P. Cameron Electric Manufacturing Company, 
making a specialty of commutators, and he is also the New York 
representative of the Missouri-American Electric Company, for 
whom he will quote prices on incandescent lamps. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, New- 
ark, N. J., has prepared an elaborate souvenir describing the 
social features of the company. This souvenir has been prepared 
for the Louisiana Purchase Exposition. at the request of the Bureau 
of Statistics of Labor and Industries of the state of New Jersey. 
The book takes up in detail the formation of the Weston Employés 
Club. This club has been of great benefit to the Weston employs, 
and a spirit of harmony exists which is rarely approached in manu: 
facturing institutions. In addition to the material concerning the 
Weston Employés Club, there are given several views and a descrip- 


tion of the works of the Weston Electrical Instrument Company, at 
Waverly Park, Newark, N. J. 


GUNN, RICHARDS & COMPANY, 41 Wall street, New York city, 
one of the most enterprising and successful engineering corpora: 
tions, have removed to new and greatly enlarged offices at the above 
address. Gunn, Richards & Company are known as production engi- 
neers, and are retained not only for engineering and construction 
problems by a growing number of large industrial corporations, but 
make a specialty of systematizing accounts, financing new installa- 
tions, and in every way giving practical and professional assistance 
in the development of properties of any magnitude. By reason of 
the facilities which this company possesses in the services of engi- 
neers of high standing in all of the engineering branches, it is able 
to bring the cost of production to a minimum, and, at the same time, 
greatly enhance the value of existing installations. The company 
has been more than ordinarily successful in laying bare the weak 
points of organization after investigation. This matter of investi- 
gating the production end of existing corporations is now consid- 
ered a serious part of the business economy, and it is in this line 


that Gunn, Richards & Company are meeting with most pronounced 
success. 
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OPPORTUNITIES FOR TECHNICAL MEN IN MEXICO. 

A recent report from our consul at Mexico City, Mexico, 
discusses the opportunities for employment in that country. 
This report discourages indiscriminate emigration, and takes 
the view that there is room only for men with capital and 
energy, and for those who have had a technical training. 
Mexico while in many senses a new country, is one which 
needs capital for its development. The type of pioneer who 
Was so successful in opening the western states to civilization 
is likely to fail in Mexico because the country is already fairly 
Well settled, and also because the climate is unsuitable. There 
are at is true, large districts comparatively unsettled. but 
thoy are not promising for the small farmer. On the other 
hand, the man with plenty of capital will be able to make 
if he goes about it in the proper way. He must, 


money 
however, either have or be able to secure technical ability, 


for only in this way will he be able to get the wealth out 
of the natural resources which he commands with his capital. 
This opportunity exists not only for the engineer, but aiso for 
other professional men. Architects are needed, trained agricul- 
turists and veterinarians—in fact, men skilled in any line of 


work. 


Success May Come Slowly. 
Our consul, however, warns such men that they must not 


expect to make an immediate success of their ventures. 
Indeed, it is probable that for some time they would not 
prosper as well in Mexico as if they had remained in the 
United States; but he believes that if they have the skill 
and the necessary courage to stay at it, ultimately they will 
do well. In addition to the technical training, the emigrant 
to Mexico should have a speaking knowledge of Spanish. 
Without a good working knowledge of this language, his chances 


for doing well are exceedingly small. 


Opportunities Must Be Sought on the Ground. 

The report states that it is useless to attempt to secure 
satisfactory positions by correspondence or through advertise- 
ments. It is the man on the ground who gets the appoint- 
ment. But the would-be emigrant is warned that large sound- 
ing salaries are often very deceptive. These should always 
be reckoned on the gold basis, and it should be remembered 
that the cost of living in Mexico is just as great, if not greater, 


than it is in the United States. The energetic voung man 


who has heard so much of the easy going methods of Mexico 
is apt to think that his temperament is sure te bring him 
success In that country; but this is a mistake, as he will not 
be able to stand the strain in that climate. Our consul be- 
lieves that those who live in Mexico realize the pace which 
it is advisable to set, and that if this be exceeded, a physical 


breakdown is apt to follow. He questions whether, in nine 


cases out of ten, the same amount of energy and ability ex- 
pended in this country would not accomplish much more 
than in Mexico. This warning, while it may be somewhat 
prejudiced, is timely, and it is to be hoped that it will have 
the effect of causing any young man who contemplates going 


to Mexico to examine carefully the conditions, and to look 


around his own country before he acts. Anv movement of 


this kind, unless based upon most reliable information and 
guarantees, is risky. There will always be some unquiet 
spirits to whom the novelty of a new country appeals, but 
a few months of hard experience is usually sufficient to upset 
their plans. On the other hand, there are a few exceptional 
men who are suited for the positions thev obtain, and who 


are sure to make a suecess. Tt is an instance where the old 


adage of “look before you leap” applies with particular force. 
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THE VALUE OF THE EXPOSITION TO ENGINEERS. 

The St. Louis Exposition in its greatness, magnificence and 
diversity of attractions is a production—to use a theatrical 
term—in which the whole nation, as well as St. Louis, may 
take no little pride, and in our characteristic American way 
we have brought forth “the largest the world ever saw,” which 
is also a source of satisfaction to us as a ‘nation, however 
modest we may be individually. That it is the result of vast 
expenditures, which give no present promise of dividends, 
is of little.moment—except to the shareholders—if an indus- 
trial and educational value is manifested which is measurably 
proportionate to the cost. . 

The question, then, naturally arises: of what value is the 
exposition to the engineer? Can it help him in his work, 
instruct him, lead him out of the ruts to newer and more im- 
proved methods, and be of lasting benefit to him, and through 
him to the country at large? And furthermore: does the ex- 
hibitor find a reward for his individual expenditures, in many 
cases amounting to very considerable sums?: 

It appears to us that the technical and industrial public, 
whether engineers, designers, makers or users of mechanical 
and electrical appliances, can find profit in some form from 
great expositions, provided they do not crowd too closely on 
the heels of preceding ones. There is little in the way of new 
principles, inventions, or processes that is unfolded. There 
is probably not a device or system in all the St. Louis tech- 
nical exhibits that has not at some time or another been 
described in the scientific or industrial press, and the general 
principles of which are unknown. 

It is, however, unfortunately true that as engineers pro- 
gress the scope of their work becomes gradually narrower, and 
in this age of specialism there are probably few whose con- 
tinued study, practice and observation cover a wide field. 

A visit to the exposition reveals to the observing engi- 
neer many old principles reduced to new practice, and he sees 
the possibility of combining with his own special line, to its 
definite improvement, certain appliances which he has hither- 
to considered outside the range of his use. It also affords 
an opportunity for direct and extended comparison beiween 
various types and characters of design. 

The newcomer in the manufacturing field, who has just 
begun to adventure in the exploitation of his products in 
competition with the well established companies, finds here 
an opportunity to show the advantages of his goods and bring 
them to the favorable attention of the engineer and pros- 
pective purchaser. And the foreign exhibits: they too con- 
tribute no little toward our development and improvement. 
We here in America are more or less impressed by the belief 
that our genius for invention and ability to express it in con- 
erete form as an operating mechanism, is superior to that of 
any other nation, and indeed of all the other nations combined. 

With this national self-satisfaction we take no issue, but 
assuredly there is considerable genius extant outside of our 
native land, and while we undoubtedly may teach, we also 


can learn, and from the European exhibits we will gain very 
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‘many helpful ideas, especially in the matter of details. The 


engineers abroad are not only skilled, but they are patient and 
careful, and in their designs the smallest and most insignifi- 
cant details are given an amount of time and thought that we 
are scarcely able to put on them in this country. The smaller 
portions of American design usually reach perfection through 
evolution rather than from careful thought in the original 
design. 

Altogether, the exposition will serve to broaden the view 
of the profession generally, and should result in no little 
benefit both to the engineers and to the manufacturers. It is 
true that the pessimist is abroad with his cry of cut bono, and 
the statement that there is nothing new or startling to be seen, 
but the facts remain, as we believe them to be, and we look 
confidently to many improvements in all technical work in 
the coming years, which have been inspired by the effect of 
the St. Louis exposition. 

ELECTRIC HEATING. 

While, on first thought, it would seem that electric heat- 
ing stands little chance of success in competition with other 
methods, a little consideration will show that there are often 
opportunities for applying this method with advantage. There 
are, of course, those little applications, such as heating a chaf- 
ing-dish or a curling-iron, where convenience counts for 
everything, and cost is not considered ; but it is not these minor 
applications that we have in mind. In large factories hav- 
ing a central power plant, there are many opportunities for 
using electric heaters most advantageously. Sometimes a 
question of fire risk will override all others, and decide in 
favor of the electric heater as against gas. In such cases 
steam heating stands little chance as against electricity, be- 
cause the former is more expensive to install, and, doubtless. 
in many cases costs more to operate, as steam can not be 
carried efficiently long distances by means of small pipes. 
It should be remembered here that when the electric heater 
is shut off, all loss ceases, but when your steam heater is out 
of service, the loss due to condensation is still going on. 
Here. again, the question of convenience may be considered, 
though it is not always important. 


Electric Heating of Houses. 


Tr would be rash to predict that electric heating of houses 
will soon be a well established system, but there are a good 


many points which can be urged in its favor. As against 


the furnace system or steam, it may be pointed out that each 
electric heater is entirely independent of all the others. There 
is no need to keep up a large fire in order to supply a small 
amount of heat to one or two rooms. This, of course, is 
assuming that there is some large central power plant from 
which a supply may be drawn. The same points ean be made 
in favor of gas, but the latter system involves a number of 
disadvantages when compared with electricity. There is. first. 


the danger involved in the use of a flame. The products of 


combustion contaminate the air, and this must be provided 
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for by increased ventilation, which brings about a certain 
decrease in efficiency. Electric heaters need not be expen- 
sive, as they are simple devices; and, consequently, repairs 
should cost but little, and be easily made. 


Ease of Application. 

In certain applications the ease and surety with which a 
furnace heated electrically is controlled is a point of much 
importance, and is sufficient to warrant the greater expense 
involved by the use of this system. But the very fact that 
the furnace is always under perfect control conduces to effi- 
ciency, and this brings the cost of energy nearer to that of 
other systems. As to the actual cost, taking it all in all, 
there is not such a great disadvantage in the electric sys- 
tem and one can easily imagine a case where electricity and 
gas could be on a par in this regard. Such a case might arise 
where a water-power plant carrying principally a lighting 
load was idle during the greater part of the day. To what 
extent electric heating of buildings will be developed in the 
future no one can venture to guess; but after having done 
away with the smoky locomotive, will it not be time to turn 
our attention to the smoke and gases which pour out of every 
chimney during the winter? Electric heating would cost 
more, but the actual consumption of coal, on the whole, 
would probably not be increased. And will not the time come 
when we will be willing to pay the increased cost, in order to 
obtain the greater comfort? Is it not possible that what 
to-day would be considered a luxury—possibly extravagance 
—will before long become a recognized necessity? Stranger 
things have happened. 

THE BOILER-ROOM PROBLEM. 

How many managers of electric power stations realize that 
the problem af burning coal on a grate, in order to produce 
steam, is a purely chemical one, and that it requires con- 
siderable technical knowledge, as well as practical experience, 
if the best result is to be obtained? Coal is a complex 
material, consisting principally of carbon, but containing also 
hydrogen and oxygen, and some mineral material which con- 
= stitutes the ash. When burned under ideal conditions, just 
sufficient air is admitted to the coal to oxidize completely 
the carbon and the hydrogen. An excess of air caus waste, 
since this unnecessary air carries off heat units to the chim- 
The reverse of this condition also is wasteful, since 
The proper amount of air 


ney. 
it prevents complete combustion. 
can be determined upon by a chemical analysis of the coal, 
or by an examination of the flue gases. The former, while 
giving an idea of the fuel value of the coal, does not assist 
the fireman in his work. The latter method is not difficult 
to apply in such a way as to give a constant check upon the 
operation of the furnace, and in this way to guide him in 
adjusting the supply of air. But how many boiler houses 
are fitted with combustion indicators, and how many are 


in charge of men who understand such devices and can be 
guided by them? 


Sufficient Boiler Eguipment. 
Nome may urge that it is more important to have the 


boilers managed in such a way that they will at all times 
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meet the demands for steam, than to save a few pounds of 
coal. The boiler is one of the least expensive parts of the 
equipment of a generating station, and a sufficient number 
should be installed to enable the coal to be used to the best 
advantage. Expense is not spared in any other part of a 
station when it can be shown that the saving effected repre- 
sents a satisfactory profit on the investment and there are 
few instances in which it would be advisable to slight the boiler 


equipment. 


Mechanical Stokers. 

The mere adoption of mechanical stokers does not, by 
any means, solve the problem of burning coal. In fact, unless 
the foreman of the boiler house understands boiler operation 
the result may be less satisfactory than hand-firing. The 
engineer who thinks that, by the use of mechanical stokers, 
he can replace his skilled firemen by one skilled mechanic 
and a number of helpers, is apt to find his coal bills die- 
appointingly large. That the stoker conduces to regular 
operation will not be questioned, but it only does what it is 
set to do; and if the man in charge knows no more than 
that he is producing steam enough, he is apt to lay a heavy 
burden of expense on the station. 


e 


Chimneys and Smoke. — 

The building of a large chimney should always be well 
considered to-day. The object of the chimney is to cause 
a draught, and some engineers seem to forget that they every 
day pay for this draught in coal burned. Are we not apt to 
overlook this fact, and to consider the chimney as a good in- 
vestment if the interest on its cost is considerably less than 
the expense of operating a system of mechanical draught? 


Do we not often fail to realize that about twenty per cent 
of our heat units are going up the chimney, and that as a 
means of moving air the chimney is not efficient? 

The smoke question is another which is bothersome at 
times, and often stations are put to considerable expense either 
for costly apparatus or for high-grade coal, when there should 
be no such necessity. Any coal can be burned perfectly in 
a suitable furnace and this should be realized before the 
plant is built. Is it not foolish to build a furnace to make 
smoke, and then add devices to get rid of it, or to resort 
to other means, such as burning costly fuels? Illuminating 
gas, under normal conditions, does not produce smoke; but 
place a cold piece of metal in the flame and ‘it is blackened 
immediately. If the flames in the furnace, coming in contact. 
with the cold metal of the boiler, are cooled down below the 
temperature of combustion before complete combustion has 
taken place, smoke is gure to result; and while smoke itself 
is not objectionable, it may not be, from the station mana- 
ger’s standpoint, the most objectionable feature of this con- 
dition. Smoke is an indication of incomplete combustion, and 
incomplete combustion means wasted fuel. The proper course 
to follow is, first, to have the furnace built correctly; next. 
to study your coal—have it examined, learn what it should 
do and then find out what it is doing for you; watch the 
chimney for smoke, and watch the flue gases. Our methods 
of producing power from coal are, unfortunately, inefficient, 
bat this is only the more reason why no possibility of im- 
provement should be neglected. 
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TELEPHONE ENGINEERING—IX. 


BY J. C. KELSEY. 


THE TWO-STRAND, DOUBLE-BATTERY 
TARDATION SYSTEM. 


RE- 


Every telephone system so far dis- 
cussed has made use of a repeating coil 
in the cord circuit. The windings of the 
coil individualize the cord circuit, prevent 
cross-talk, repeat the fluctuations of the 
voice currents and give the means for a 
natural busy test. If the coils are proper- 
ly designed, they will preserve the balance 
of the connection under both grounded 
and metallic conditions. The earliest 
workers along these lines naturally clung 
to the repeating coil. 
repeating coil clung the non-inductive re- 
lay. Both seemed indispensable. The de- 
velopment of the two-strand system, so 
far, shows the repeating coil and non- 
inductive relay in Fig. 14. It also shows 
a ground at the subscriber’s station. 

A ground at the subscriber’s station is 


not a good feature, for several reasons. 


It causes extra expense in office and house 
wiring, it brings into action the ever 
poor and unreliable ground connection, 
and a conflict with earth currents of vari- 
ous potentials. It causes the switchboard 
to be dependent upon the line circuit for 
the operation of its most necessary func- 
tion. By this is meant the idea that a 
switchboard should be self-contained ; that 
the supervisory lamps should light regard- 
less of outside conditions. 

If the ground at the subscriber’s in- 
strument be removed and placed at the 
central office, the most likely place would 
be one terminal of the cut-off relay, which 
is connected in the drawing at c at the 
tip spring. To plug into a jack, with a 
ground at the old tip side of the cut-off 
relay, would cause current to flow in 
unequal amounts through the relay AR 
and cause the lamp to light. The entire 
current would pass through winding A 
of AR. When the telephone is removed 
from the hook, the current will then flow 
out over the line and back through wind- 
ing B of AR, but not in equal amounts, 
because some of the current through wind- 
ing A has passed through the cut-off relay 
winding back to the battery without pass- 
ing through winding B. If, however, 
cut-off relay COR had infinite resistance, 
or an amount of great proportions, the 
differential relay could be used. But in 
practice it would be impossible to cause 
the differential relay to operate success- 
fully with the cut-off relay grounded at 
the point c. 

In view of these difficulties, Mr. Dun- 


Along with the . 
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bar, of the Kellogg company, dispensed 
with repeating coil and non-inductive re- 
lay entirely. He grounded the cut-off 
relay at c in Fig. 15, and made use of 
two relays in the respective halves of the 
cord circuit. These relays served as re- 


tardation coils, and they served the pur- 


pose of individualizing the cord circuit 
and preventing cross-talk. The use of 
condensers served to repeat the fluctua- 
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the receiver, placed there to prevent the 
flow of alternating current through it, 
and closing the battery circuit through 
the transmitter T and the retardation 
RET. 

This arrangement prevents the flow of 
battery current through the receiver dur- 
ing conversation and the flow of alter- 
nating ringing current in case the re- 
ceiver is removed while the operator is 


Fic. 14.--SHowING REPEATING CoIL AND Non-INDUCTIVE RELAY. 


tions of the voice currents, while the coile 
on the tip side of either calling or an- 
swering cord will give the means of natu- 
ral busy test, just as the quarters of the 
repeating coil do. With Mr. Dean’s ad- 
dition in the shape of an original sub- 
scriber’s instrument, the system to be 
described may be said to be the typical 
retardation system. 

The suwbscriber’s instrument is shown 
in Fig. 15, in which T is the transmitter, 
R the receiver, K the condenser, B the 
ringers and RET the retardation coil of 
twenty-five ohms’ resistance. With the 
receiver on the hook, the condenser for- 
bids the flow of direct current through 
the line relay, which otherwise would 


ringing on the line. It prevents a click 
in the receiver when the subscriber raises 
and lowers the hook with the receiver to 
his ear. It enables the usage of a low- 
resistance ringer as well. In speaking, 
the retardation effect of RET is neutral- 
ized by the paralleled condenser and re- 
ceiver. Like the Bell common-battery in- 
struments, the condenser is a necessary ad- 
junct of the talking effect as well as the 
ringing. 

Calling central is accomplished when 
the removal of the receiver places the 
transmitter ‘I in series with retardation 
RET across the line. The current then 
flows from battery A over line side J, 
through the contact of the cut-off relay 


Fig. 15.—DovuBLe-STRAND, DOUBLE-BATTERY RETARDATION SYSTEM. 


cause a permanent, line signal. An alter- 
nating current would pass over the line 
over line side 1, through ringers B, 
through lower point of hook q, lower 
point r, thence through condenser K, back 
to generator over line side 2. When the 
receiver is removed from the hook, the 
=witch closes the points ¢ and s and opens 
q and r, cutting the bell out of the talking 
circuit, removing the short-circuit from 


a, through line relay LR, through the 
subscriber’s transmitter and retardation 
coil, back over line side 2, through the 
contact b of the cut-off relay to ground. 
This causes line relay LR to become 
actuated, lighting the line lamp LL and 
actuating the pilot relay PR. The actu- 
ation of pilot relay PR closes the cireull 
of the pilot lamp, which receives its cur- 
rent through the windings of the night 
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bell relay. As the night bell relay has 
a low resistance of one ohm, it does not 
interfere with the brilliancy of the light- 
ed pilot lamp; nor will the one-ohm 
pilot relay interfere with the line lamp. 
The night bell relay closes the contacts 
of a night bell which would ring, were it 
not that during the day a switch short- 
circuits its windings and renders it un- 
responsive to the currents passing through 
to the pilot lamps. 

The act of plugging in to answer the 
call causes the line lamp LL and the 
pilot lamp PL to be extinguished, because 
the entrance of the plug has caused the 
cut-off relay to become actuated. With 
the circuit broken at point a, the line re- 
lay becomes deenergized and opens the 
"battery circuit of the line lamp and pilot 
relay in series. This, in turn, deenergizes 
PR, and lamp PL is also extinguished. 

The cut-off relay is actuated when the 
sleeve of the plug touches the sleeve of 
the jack. This causes current to flow 
from battery A, through relay AR, thence 
to sleeve of pluy, sleeve of jack, point d, 
relay COR, to ground at point c. Not 
only is COR actuated, but relay AR as 
well. The actuation of relay AR closes 
the circuit from battery A, supervisory 
pilot relay SPR, lamp AL, makes contact 
wand breaks contact v, causing lamp AL 
to light and the supervisory pilot lamp 
SPL as well. But as soon as the tip of 
the plug comes into contact with the tip 
of the jack, the relay A’R’ will be actu- 
ated as the circuit of the subscriber’s in- 
strument is closed, which allows battery 
to flow over the tip side of the line through 
_ A'R’. The actuation of A’R’ breaks the 
supervisory lamp circuit at point v, ex- 
tinguishing the lamp AL and the super- 
visory pilot lamp SPL also. Should the 
subscriber raise and lower his hook, the 
relay A'R’ would be alternated and the 
lamp AL alternately flashed and extin- 
guished. i 

The supervisory pilot lamp is an origi- 
nal feature and is one of the most impor- 
tant developments in common battery 
service. In series with the cord super- 
visory lamp is the one-ohm relay SPR. 
Every answering cord lamp derives its 
battery through the winding of this relay. 
When the operator is very busy, even the 
supervisory lamp fails in its duty. Aud 
the supervisory lamp is one of the boasted 
advantages of common battery practice. 
Most companies safeguard the calling of 
central by the use of a line pilot lamp, 
seemingly with the idea that the calling 
of central promptly is the most impor- 
tant point of operation. This is hardly 
true, as a great number of telephone calls 


` two cords is the repeating coil. 
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are made with the intention of calling 
more than one party. Therefore, it is 
just as necessary to be able to signal the 
operator for a second call as the first. 
The supervisory lamp is rather incon- 
spicuous and is not as plainly seen as it 
should be. If the pilot lamp flashed in 
unison with the answering pilot lamp, 
it stands to reason that the operator will 
act more quickly. It saves the service of 
monitors to a certain extent. And a sys- 
tem without the pilot lamp in connection 
with the answering supervisory lamps is 
certainly in possession of a weak spot. 

To answer the call, the operator throws 
the listening key LK, which places the 
secondary winding and receiver across 
the cord circuit at the points n and p. 
The condenser K, is placed in the sec- 
ondary circuit to prevent the receiver 
click and confusion of signals. In Fig. 
14 the means of connection between the 
In this 
system, the two condensers answer the 
same purpose. Condenser K, connects 
tips at m and n, while K, connects the 
sleeves at o and p. The voice currents 
can not pass through the windings of 
the relays, as they are there for the pur- 
pose of preventing voice currents from 
other sources from entering. They sim- 
ply individualize the cord circuit, while 
the condensers serve to repeat the fluctua- 
tions of the voice currents. With the con- 
densers missing, the answering and call- 
ing parties would be as isolated as if 
connected to entirely different cord cir- 
cuits. 

Ascertaining the desired number, the 
operator tests in the usual manner. If 
she receives no clicks she knows the line 
is not busy and inserts the calling plug. 
The act of inserting the plug energizes 
the cut-off relay COR, which relay has 
two functions. It disassociates the line 
signal apparatus from the line during a 
connection’ and associates the multiple 
jacks, which are normally disconnected. 
It also energizes the relay CR, which 
controls the lighting of the calling super- 
visory lamp CL. Current flows from 
battery B, through CR and COR, to 
ground. This causes Cl io light. Call- 
ing the partv is done by throwing the 
ringing key RK. As this is a two-strand 
system and the energy for the cut-off re- 
lav is furnished over the strands of the 
talking circuit, the operation of the key 
will open the circuit through CR and 
COR, and COR will disconnect the mul- 
tiple jack terminals, This would render 
the ringing futile, unless during the act 
of ringing the relay COR is temporarily 


energized, This is done by placing the 
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generator on the tip side of the ringing 
spring and connecting the sleeve spring 
to battery through 100 ohms’ resistance, 
as the cut-off relay is normally supported 
by the 100-ohm resistance relay CR. The 
ringing current then: passes over the line, 
through the ringers and condenser, thence 
back to the office ground through the 
battery. As the battery has an exceed- 
ingly low resistance, a ground through its 
medium is just as efficient as a direct 
ground. 

When the called party answers by re- 
moving the receiver from the hook, the 
current flows through’ relay C’R’ and 
opens the lamp circuit of CL through its 
back contact. When both parties are talk- 
ing, the answering supervisory lamp, su- 
pervisory pilot lamp and calling lamp are 
darkened. When the called party hangs 
up, ČL will light. If the calling party 
wants a second party, a single motion of 
the receiver hook will flash AL and SPL 
and attract the operator’s attention readi- 
ly. Three lamps lighting permanently, 
the operator pulls down the connection. 

If the line is busy the operator gets 
a succession of clicks in her receiver. If 
she would touch the answering plug to a 
busy jack, she would get a fair test, for 
the relay A’R’ has the same faculty of 
storing up energy as the quarter of a re- 
peating coil. Withdrawing the tip from 
the busy sleeve would allow the stored up 
energy in A’R’ to expend itself in the 


‘bridged receiver. This would be very well 


with a three-strand system. But in a 
two-strand system, one talking terminal 
is used as a testing terminal. The touch- 
ing of the tip to the busy sleeve would 
put a 100-ohm path to ground on the 
sleeve, which would so materially reduce 
the potential of the test terminal, or weak- 
en the battery strength of the line, as to 
give the talking subscribers very seri- 
ous disturbance and annoyance. 

The system shown tn Fig. 14 inserted 
a 700-ohm resistance in the tip circuit 
during a test to weaken the disturbing 
effect. The system in discussion uses a 
5,000-ohm resistance. It is in the form 
of a relay which acts for the entire op- 
erator’s position. ‘This necessitates that 
when a cord is in use, the busy test appa- 
ratus shall be disconnected. ‘This is done 
through the medium of the relay CR, 
which, in addition, has the function of 
closing the talking circuit and closing 
the lamp circuit of CL when the plug is 
inserted into the jack. 

Touching the tip of the calling plug to 
the sleeve of a busy jack causes a flow 
of current from the sleeve terminal 
through the tip to point i of CR and 
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_ point j also, thence to ground through 
the busy relay BR. As the relay BR has 
a high resistance, the current flowing will 
be very slight, and this necessitates that 
the busy relay be wound with many turns, 
so that the slight current will readily 
operate it. - By having considerable im- 
pedance, the current in the relay winding 
rises slowly, which causes the potential 
of the line terminal to be reduced so 
slowly that the talking subscribers are 
practically unaware that a test is being 
made. Relay BR operates each time the 
tip is touched to the busy sleeve, so the 
armature is arranged to put a ground on 
the primary circuit in such a way as to 
convey a click in the operator’s receiver. 
At z the primary winding is connected 
to the armature of BR. When BR oper- 
ates, the current flows from the battery 
through the 200-ohm impedance and the 
primary winding to the ground. This 
induces an impulse in the secondary cir- 
cuit, which the waiting subscriber can 
hear as plainly as the operator. 

The operator’s common battery set is 
composed of the customary condenser, 
transmitter, impedance and primary 
winding, with the condenser, receiver and 
secondary winding. A little difference 
may be noted in the general arrangement. 
Ordinarily, the transmitter is placed di- 
rectly in the battery circuit, with a con- 
denser to offset the impedance, seemingly 
separating the transmitter and primary 
winding from the battery and impedance. 
In this case, the transmitter and con- 
denser change places. One would think 
such a change would be of little effect. 
The change produced is great. In the first 
case, like the licensee circuit, the pri- 
mary winding is coursed by a pulsating 
current. In the case at hand, with the 
condenser in the direct current, the pri- 
mary winding is coursed by a pure alter- 
nating current. ‘Tests made show no su- 
periority of one over the other, which 
would prove the uselessness of the early 
labors to perfect a transmitter that pro- 
duced an alternating current in the pri- 
mary circuit. 

There is no ring down key in this sys- 
tem. ‘To accomplish a trunk connection, 
the simple act of pressing the order but- 
ton OK will get the B operator’s atten- 
tion. At night the pressing of OK causes 
a current from the B exchange battery 
to pass through a relay, causing a lamp 
to light. It makes the A operator’s sct 
act as a common battery subscriber. Tt 
ix quite an improvement over the com- 
bination of order key and ring down key 
to throw down a drop at the B office. 
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Costs and Profits of Electric Rail- 
ways in Germany. 
[From United States Consul-General Mason, Berlin, 
Germany. 


The enforced publication of corporate 
finances and the exhaustive methods by 
which municipal accounts are kept and 
made public in Germany have enabled 
the Association of Electrical Engineers 
to collect and formulate some highly in- 
teresting statistics on the financial results 
which have followed the change from 
horse to electrical traction in street rail- 
ways in this country. Although this trans- 
formation began later here than in Bel- 
gium and the United States, it was made 
with such promptness and energy that 
within a period of four or five years the 
horse car practically disappeared from 
Germany and was replaced by electrical 
tramway systems, which traverse all the 
cities and larger towns and connect each 
of them with practically every village and 
hamlet in a large and constantly extend- 
ing radius. These svstems have now been 
in operation long enough to supply some 
definite data as to the profits of such 
enterprises under existing conditions in 
Germany, which, measured by average 
street railway dividends and the market 
values of their shares, have been in gen- 
eral somewhat disappointing. The net 
fact, which has been known to investors 
for some time, and which these newly 
formulated statistics confirm and explain, 
is that electric street car lines, while 
serving the public infinitely better than 
any other method of city and suburban 
transportation yet devised, have proved in 
many, if not most cases, less lucrative to 
shareholders than the horse car lines 
which they replaced. There are sev- 
eral tangible reasons for this, some of 
which are more or less peculiar to Ger- 
many. Among these may be cited the 
fact that most German municipalities re- 
fused at the outset to permit overhead 
conductors to be used in important or 
centrally located streets, and the compa- 
nies were therefore forced to use a costly 
type of car which would take its current 
in the suburban streets from an overhead 
wire carrying a voltage sufficient to charge 
at the same time storage batteries of suffi- 
cient capacity to run the car through the 
central districts where the trolley wire 
was forbidden. These storage batteries 
were heavy and expensive, they deterio- 
rated steadily. and were difficult to keep 
in order, and when the snow and ice of 
winter encumbered the tracks they failed 
so utterly in Berlin. Hanover and other 
cities, that thousands of cars equipped 
with them had to be thrown out and their 
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storage batteries removed. It was only 
at this heavy cost that the overhead trolley 
wire secured admission to the central dis- 
tricts of several German cities, and there 
are even yet in Berlin and elsewhere long 
stretches on important avenues where it 
is tabooed and underground conductors 
are insisted upon as indispensable. 

A second important fact in this con- 
nection is that German municipalities are 
very exacting with tramway companies 
in respect to rates of fare, paving and all 
the other specifications of their franchises. 
Every step in the process of construction 
is subject to the inspection and control 
of the city engineers. Most franchises 
involve the responsibility of the company 
of laying and keeping in repair the pave- 
ment on all space between the two outer’ 
rails, a breadth, in case of double tracks, 
of twelve to fifteen feet or more, and 
where, as in Berlin, the pavement is 
asphalt laid on deep foundations of rub- 
ble and cement, this becomes a heavy item 
in the cost of construction and mainte 
nance, for no skill and experience seem 
able to avert the necessity of frequent 
upheavals for purposes of repair, in which 
asphalt and cement have to be cut out 
with cold chisels driven by sledges, a 
slow and toilsome operation. 

Moreover, there are very few munici- 
palities in Germany where electric cur- 
rent can be generated by any other or 
cheaper power than that of steam: or gas 
engines, and no form of steam fuel is 
really cheap in this country. Although 
a very few of the largest central stations 
produce electric power as low as one and 
one-quarter cents per kilowatt-hour, in 
most others the cost averages from two 
and one-quarter to three and three-quar- 
ters cents, and in certain small stationé 
as high as ten cents per kilowatt-hour. 
Estimated by the ordinary German 
standard, the power consumption per car 
varies with grade, curves and other con- 
ditions from 450 to 700 watt-hours per 
car-kilometre, equal (in case of the latter 
figure) to 1,170 watt-hours per car-mile. 

Finally, the outlay for track renewal 
and repair turns out here, as elsewhere, 
to be unexpectedly heavy. In the days 
of horse cars a well laid track in a city 
of from 150,000 to 200,000 inhabitants 
would last from a dozen to fifteen years. 
Now, with the far heavier and more fre- 
quent cars, the rails, especially at curves. 
wear in much less than half that period 
until the wheel flanges are found running 
on the hottom of the groove, so that the 
track has to he taken up and renewed. 
Another cause of frequent and expensive 
repairs lay in the fact that the surface 
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resistance of the copper bonds with which 
the rail ends were united increased rapid- 
ly under certain conditions, until their 
use was largely superseded by the better 
system of welding the rail joints by means 
of electrical heat or thermit. 

Still another increased item of expense 
has been that of labor. The motormen 
are naturally employés of a higher grade 
than horse car drivers, and being well or- 
ganized, they have been able to compel 
increased wages and to shorten working 
hours until the net labor cost per car- 
kilometre is more than fifty per cent 
greater than in former years. 

To all this is to be added the fact that 
the rates of fare in most, if not in all, 
German cities are rigidly restricted by 
the authority granting the concession. In 
Berlin, for instance, street railway fares 
anywhere within city limits are restricted 
to ten pfennings (2.38 cents), and for the 
same sum the passenger may ride on some 
of the suburban lines any distance up to 
seven kilometres (4.34 miles). From the 
latest published statistics it appears that 
the average street railway fares paid in 
eleven principal German cities during the 
year 1903 varied from 2.2 cents each at 
Frankfort to 2.72 cents at Hamburg, the 
mean average for Berlin and its suburbs 
being 2.35 cents, or less than half the 
usual five-cent fare that prevails generally 
in the United States. To complete the 


restrictions under which street railways . 


operate in this country, most of their 
charters contain clauses providing that 
from a prescribed date the company shall 
pay to the municipality a portion of its 
surplus after disbursing a stipulated per- 
centage as dividends. A typical contract 
of this kind stipulates that beginning with 
1903 the company shall pay to the city 
thirty-five per cent of its surplus remain- 
ing after a six and one-half per cent divi- 
dend has been paid to stockholders, and 
fifty per cent of the surplus after an eight 
per cent dividend. Many charters further 
provide that after being operated by the 
companies for a specified term of years 
the whole installation, tracks, power plant 
and equipment shall revert in fee simple 
to the municipality which has granted 
to the corporation for a term of years 
the use of its streets. 

The total length of German street rail- 
ways at the close of 1902 was 1,906 miles, 
of which 346 miles, or about eighteen 
per cent, were under municipal owner- 
ship. Of the latter, sixty-five miles were 
leased to individuals, leaving 281 miles 
of lines operated directly by the munici- 
palities. The four longest municipal 
lines are at Frankfort, twenty-six and 
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one-half miles; Diisseldorf, twenty-five 
miles; Munich, twenty-nine miles, and 
Cologne, forty miles. It does not ap- 
pear that fares over these lines are lower, 


‘but, on the contrary, that they are rather 


higher than those charged on similar 
lines worked by individuals or corpora- 
tions. In Nuremberg, for example, the 
principal street railway charged, under 
private management, a uniform ten- 
pfennig (2.38-cent) rate, until the city, 
in order to complete a zone system, took 
over the private line and thereupon in- 
creased the rate of fare. On the whole, 
it can not be said that experience has in- 
creased public sentiment in Germany in 
favor of municipal management of street 
railways, and several cities—among which 
is Barmen—which built their own lines 
are now considering the plan of leasing 
them to private companies. 

By far the largest and most important 
corporation of this kind in Germany is 
the Great Berlin Street Railway Com- 
pany, which, with its various branches, 
operates 200 miles of track, of which 144 
miles are owned and the remainder are 
controlled by the company. On its own 
lines the “Groose Berliner” ran last year 
40,400,000 car-miles and carried £8295,- 
000,000 passengers, whose fares aggre- 
gated $7,025,000. The total capital of 


the company is 100,082,400 marks ($23,- 


819,611) ; its shares are to-day worth 184, 
and its three and one-half per cent bonds 
are quoted at 99.40. ‘This, however, is 
the status of an exceptionally powerful 
and ably managed company in a large, 
level city, and is quite above the average 
financial condition of street railway com- 
panies elsewhere in Germany, most of 
which have to be satisfied with four and 
five per cent net earnings on their stock. 

The Berlin company is at present in 
litigation with the city over a question 
which, as it involves the important point 
whether a municipality may grant fran- 
chises to new companies on streets already 
occupied by another lessee, has a certain 
pertinent interest in this connection. 
About two years ago there was opened 
for traflic the so-called elevated and 
underground railway, a double-track elec- 
tric line of the most perfect construction 
and appointment, with two arms or 
branches running from a central station 
to points in the eastern and western parts 
of the city. Trains of three cars run 
over these branches at intervals of three 
to five minutes and at such speed as to 
traverse a distance of two and one-half 
miles in about ten minutes. The line is 
very popular and carries an immense and 
steadily growing traffic, which naturally 
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trenches more or less upon the business of 
the surface lines which belong to the 
“Grosse Berliner.” In order to reach a 
still more central and crowded portion 
of the city the new company asks author- 
ity to extend its subterranean main stem 
from the present terminus at the Pots- 
damer railway station northeastward to 
a point beyond the river. To this the 
great Berlin company objects, and the 
municipality has applied to the courta to 
confirm its authority to disregard the pro- 
test and grant the franchise for what 
would be an important public improve- 
ment. 

The one all-controlling fact which has 
enabled street railways in Berlin and 
other German cities to make head against 
the exacting requirements of municipali- 
ties and the enormous cost of conversion 
from horse to electric traction, with the 
increased outlay for labor, workmen’s in- 
surance, paving and other expenditures, 
has been the phenomenal] increase in busi- 
ness, particularly in the suburban traffic 
in all the larger towns, which has come 
with the increased speed, the greater fre- 
quency of service, the better ventilation, 
space and comfort of electric cara, Whole 
suburbs have been built up within a few 
years by the influence of a single well- 
managed tramway line, which carries a 
legion of men and women to and from 
their daily toil in the city more quickly 
and cheaply than the horse car could 
transport them half the same distance. 
And although the electric street railways 
of Germany under the conditions above 
described are but moderately remunera- 
tive tò shareholders, they hold a high 
place among the potent influences of 


modern civilization. 


Steps toward the Protection of 
Workmen on High-Tension 
Conductors. 


The Association des Industriels de 
France Contre les Accidents du Travail 
will hold an international congress in 
Paris in June, 1905, for the purpose of 
investigating apparatus for ensuring the 
greater safety of workmen employed on 
high-tension conductors. The device will 
be expected to indicate safely and plainly 
whether a conductor is alive or not. It 
must be applicable to direct and alter- 
nating currents of all voltages and in- 
capable of doing damage to itself, the 
conductor or distribution system. A 
prize of 6,000 francs will be awarded to 
the exhibitor whose apparatus best satis- 
fies the qualifications, the system remain- 
ing the property of the inventor. 
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Adaptation of Alternating Currents 
to Railways.' 


A peculiarity in the development of 
electrical railroading up to the present 
time is the fact that the type of motor 
employed has remained practically un- 
changed. Sprague, in Richmond, in 1887, 
used a direct-current series motor, which 
type, with few exceptions, is used to-day. 
Tests of other types of motors have all 
seemed to prove the superiority of the 
series motor for traction purposes. There 
are two features which make the direct- 
current series motor preeminently up 
to date in the railroad field: one, that 
the motor is inherently a variable speed 
onc—it will adjust its speed automatically 
to the load conditions which it is called 
upon to meet; the other, that its torque 
varies nearly in proportion to the square 
of the current input. In _ other 
types of motor the torque varies at a 
slower rate than the square of the current 
input. This property evidently reduces 
the amount of current required for a 
given tractive effort, other things being 
equal, over that required by another type. 
The entire traction problem may be di- 
vided into three elements: first, the gen- 
eration of power; second, the transmis- 
sion of power from the generating station 
to the cars or trains, and third, the appli- 
cation of power to the cars or trains. The 
application of power has demanded a mo- 
tor characteristic as good as that of the 
present direct-current series motor. Noth- 
ing better for traction purposes than di- 
rect-current series motor having been 
offered, the other elements of the system 
have been subservient to the motor re- 
quirements. With the development of elec- 
tric traction, the handicap introduced by 
the necessity of using the direct-current 
series motor for the operation of trains 
or cars has been more and more apparent. 

To gain an idea of the traction problem 
existing to-day a glance at the course of 
development of electric traction will be of 
value. The original Richmond plant con- 
sisted of a power station which generated 
current at approximately 500 volts, a 
trapsmission system of sufficient capacity 
to take the current from the power sta- 
tion to the cars without an undue amount 
of loss and direct-current series motors 
upon the cars. For a number of years 
this was the universal method of proce- 
dure, but with increased distance and 
amount of power required, the weight of 
copper necessary to carry current from the 


1 Extracts from a paper presented by Mr P. M. 
Lincoln before the Engineers’ Society of Western 
Pennsylvania. 
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generating stations to the cars, with this 
system, became prohibitive. Two reme- 
dies were available: to put in more power 
stations, or to generate a higher voltage 
at the power-houses. The disadvantage 
of the former was recognized as being 
the greater, therefore the necessity for the 
higher voltage brought into use the 
“booster” system. By means of these 
boosters, the voltage generated at the 
power station and transmitted to the more 
distant parts of the system was made 
to vary automatically with the current 
transmitted. This variation was adjusted 
to the losses which occurred in transmis- 
sion to these more distant parts so that 
the voltage supplied to the cars would 
not exceed the normal. The system was 
not economical in, its use of power and 
further extensions of clectric traction de- 
manded something better. 

At this point it was recognized that 
the transmission element was the one 
which was deficient. It again became a 
question between the multiplication of the 
number of power generating joints and 
the increase of transmission voltage. The 
electrical engineer again cast about him 
for some way of avoiding the necessity for 
increasing the number of gencrating sta- 
tions. It would have been desirable, to 
gain the voltage necessary, to use alter- 
nating currents, but the demands of 
motor equipment made the retention of 
the direct-current series motor necessary, 
no alternating-current motor having been 
developed of such characteristics as to 
justify abandoning the direct-current mo- 
tor. The result of these conditions was 
the rotary converter substation system. 
This system was designed to meet the two 
requisites of electrical traction as it had 
existed up to that time—high-tension 
transmission voltage—high tension as 
compared to the voltage. usually used in 
electric traction—and the use of direct- 
current series motors, since that type was 
the only one extant, which possessed suit- 
able characteristics for traction purposes. 
The proper voltage for a given case de- 
pends upon the condition, and the range 
to select from is a wide one—between 
2,000 and 50,000. ‘Transmission voltages 
in common use on traction lines are 10,- 
000, 15,000 and 20,000. Voltages of this 
magnitude are out of the question with 
direct current, since any higher voltage 
direct-current generating arrangement is 
both expensive and deficient from an en- 
gineering standpoint. 

The requirements of an alternating cur- 
rent from the transmission line and di- 
rect current on the motors made necessary 
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a connecting link in the rotary converter, 
which, with its complement of “step- 
down” transformers, is capable of taking 
energy from the high-tension alternating- 
current transmission lines and delivering 
it to the trolley in the shape of direct cur- 
rent at a voltage of from 500 to 700. The 
most apparent disadvantages of this sys- 
tem consist in: first, the necessity of 
using the rotary converter. It is an ex- 
pensive piece of machinery, absorbing 
about ten per cent of the power passing 
through it under the conditions of usual 
interurban operation; its maintenance is 
expensive; it is difficult to start; the load 
which it will carry is limited to a maxi- 
mum set by the conditions of commuta- 
tion as well as to an average set by limits 
of temperature; it is a piece of moving 
machinery and consequently requires con- 
stant skilled attendance. Second, the ne- 
cessity of distributing power from the 
rotary substations to the trains at a volt- 
age low enough to allow of direct appli- 
cation to the motors. Direct-current series 
motors, though eminently suited to trac- 
tion work, have certain disadvantages; one 
of the worst is the tendency to flash under 
certain conditions; that is, the tendency 
to are over from brush to brush on the 
commutator. Another disadvantage—but 
not peculiar to the direct-current motor 
—lies in the difliculty of maintaining the 
motor insulation. Increased voltage ex- 
aggerates both of these disadvantages. The 
maximum voltage which can safely be 
taken care of under the severe conditions 
of street railway practice is possibly as 
high as 700, although 650 is usually the 
limit and 550 is in much more common 
use. In considering distribution prob- 
lems, this maximum of 650 to 700 volts 
works a decided hardship. To distribute 
power from substations to cars requires 
an investment for distributing conductors 
and entails a loss of power. To decrease 
the first cost of conductors or the loss 
of power or both, the voltage of the dis- 
tributing circuit must be increased or the 
distance of distribution lessened. 

It has long been recognized that a mo- 
tor which could operate on an alternat- 
ing current and which would possess at 
the same time specd and torque char- 
acteristics of the direct-current series mo- 
tor, would avoid the disadvantages which 
are most pronounced in the. present di- 
rect-current system. Mr. Lamme has ex- 
perimented since 1893 in a successful 
attempt to perfect an alternating-current 
motor with these characteristics. The 
basis of his work on the alternating-cur- 
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rent motor is the fact that an ordinary 
direct-current series motor will operate 
in the same direction no matter what be 
the direction of current through it as a 
whole, Reversal in the direction of ro- 
tation of the direct-current series motor 
is got by reversing the direction of cur- 
rent travel through the field relative to 
the armature. From the fact that it 
makes no difference which way the cur- 
rent travels through the motor, it fol- 
lows that if the current be reversed very 
frequently the direction of rotation and 
the speed torque characteristics will not 
be interfered with. It follows, therefore, 
that the commercial direct-current series 
motor is of a type which will operate suc- 
cessfully on alternating currents, provided 
the frequency of alternation be low 
enough. The introduction of alternating 
currents of commercial frequency with 
this type of motor brings up many prob- 
lems on whose solution the success of 
such a motor depends. The difficulties 
are: (1) the commutation; (2) the losses 
due to circulation of alternating current; 
(3) high self-induction. 

The substitution of the alternating-cur- 
rent motor for the direct current will 
make practically no change in the ele- 
ments of generation and application, ex- 
cept in the changing of the direct-cur- 
rent motors for alternating current. The 
transmission element may be divided into 
two parts: first, high-tension transmission 
from generators to substations, and sec- 
ond, distribution from substations to cars. 
For the first, the change will be simple— 
that from polyphase to single-phase trans- 
mission. The second part will be modi- 
fied hy the abolition of the rotary con- 
verter and the adoption in general of 
higher alternating-current distributing 
voltage in place of the 500 to 600 volts, 
direct current, of the present day. The 
substations will be more frequent, but 
wil] be reduced to the static transformer. 

The current will be taken from the 
high-tension line and reduced to a poten- 
tial which can be safely put upon the 
trolley. The saving in cost of skilled 
attendance will reduce operating expenses 
š that the substations may be more fre- 
quent and the distance which the current 
will have to go from the substations to 
the trains will be much shorter. This will 
reduce the cost of the conducting system 
between the substation and the cars and 
will also reduce the losses. Among the 
ulvantages derived from the use of al- 
ternating-current, single-phase motors 
‘ompared to the present direct-current 
motors necessitating rotary converters, 
are the following: 
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First—The abolition of the voltage 
limit for distributing circuit (the cost 
of the distributing circuit of the present 
direct-current system between substations 
and cars amounts to forty or fifty per 
cent of the total output for apparatus) ; 
by raising the voltage the cost of the dis- 
tributing system may be reduced to a 
comparatively small fraction of that nec- 
essary in a direct-current system. 

Second—Rotary converters done away 
with. 

Third—Avoidance of skilled attend- 
ance in substations. 

Fourth—Avoidance of rheostatic losses 
at the cars, due to the fact that alternat- 
ing currents can be controlled by inex- 
pensive apparatus—a property not pos- 
sessed by direct-current voltages. 

Fifth—Electrolysis abolished. 

Sixth—The ability to use low-voltage 
motors on a high-voltage trolley; the 
change of voltage between trolley and 
motors may be accomplished by a trans- 
former carried by the car. ‘he trans- 
former is better preparcd to take care of 
high-voltage strains than the motor. 

Among the disadvantages against the 
alternating system are: 

First—Increased weight of equipment, 
due to the regulating devices and the 
transformer on every car. 

Second—The increased loss in iron con- 
ductors of alternating current over di- 
rect current. e 

The Westinghouse Electric and Manu- 
facturing Company, of East Pittsburg, 
has operated single motors and complete 
equipment and has already taken four 
contracts for railroads to be equipped 
with alternating-current apparatus. 

The discussion of the paper brought 
out the following points: the standard 
frequency of these motors will be twenty- 
five cycles per second, which is the stand- 
ard already adopted for many. power- 
houses. In the matter of voltages, any 
one desired can be adopted. 

The control of the motor is a voltage 
control. One of the means of changing 
the voltage of the motors and keeping a 
constant trolley voltage is to bring out 
loops from the transformer windings so as 
to obtain a number of different voltage 
points, and to throw the’ motors from 
point to point on the transformer wind- 
ing as it is desired to change the voltage. 
This method has some objections; the one 
which will probably be very largely used 
consists of a transformer whose secondary 
is movable with reference to its primary, 
so that by moving the secondary through 
an arc of cighty degrees a variation of the 
voltage required in the motors may he 
got. This turning is done by means of 
an air motor. 

In the collection of current in the op- 
eration of Jarge trains the use of the al- 
ternating current will greatly reduce the 
difficulty. In the alternating-current mo- 
tor the starting torque is probably a lit- 
tle greater than in the direct current. 
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Completion of the Alaskan Cable. 

When the United States cableship 
Burnside steamed into Seattle harbor a 
few days ago with the home end of the 
wire rope that extends a thousand miles 
northward and connects almost every town 
of any size in Alaska with the United 
States and all the world, a triumph had 
been achieved in more ways than one. 
The cable just completed extends up the 
coast to Skagway, at the head of Lynn 
canal. Connected by branches are Sitka, 
the nominal capital of Alaska; Juneau, 
the real capital, Haines Mission and two 
or three other places. From Skagway a 
Canadian line extends across White Pass 
and down the Yukon to Dawson. From 
Dawson there is a line back across central 
Alaska to the coast, terminating at Val- 
dez. This from the Canadian boundary is 
owned by the American government. 
Branching off from this line another wire 
leads down the Tanana river, a tributary 
of the lower Yukon, on down the Yukon 
to its mouth, ending at St. Michael. With- 
in a few months it is hoped to have St. 
Michael and Nome connected by wire- 
less communication across Norton sound, 
115 miles, and the Alaska system will 
become all-American by the laying of a 
cable along the coast from Skagway to 
Valdez. The Burnside will lay this cable 
without delay. 

Long before this it was hoped to have 
the Seattle-Skagway cable in operation, 
but vexatious delays in receiving the ma- 
terial from the manufacturers last fall 
prevented, and the signal service officers 
of the army in charge of the work were 
compelled to suspend operations through 
the winter because of the rough weather, 
while the Burnside went to the Philip- 
pines to repair cable laid a year or two 
before among the islands of the archi- 
pelago. Work was begun at the northern 
end and as the vessel progressed south- 
ward everything was in working order 
and communication was kept up on the 
vessel with the Alaska ports as the recling 
machinery spun the wire over the stern. 

All through the winter an end of the 
cable lay buoyed 130 miles south of Sitka. 
This much of the work had been com- 
pleted, and since last fall Juneau and 
Sitka have been talking to each other 
under the water and to the “outside” over 
a wire 2,500 miles long by way of Dawson 
and Canadian territory to Vancouver, 
B. C. But this was not as convenient or 
as Inexpensive as now, though it was a big 
thing for Alaska people to know what 
was going on in the world as gathered 
from meagre despatches that found their 
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way through a wire almost as long as the 
continent is wide. 

Before the Spanish-American war the 
United States had no cable and their sig- 
nal corps officers had not had experience 
in handling it. The service had not a 
single grappling machine, much less a 
cableship, or even a man who had ever 
laid a foot of cable. But the necessity 
for cable arose with the acquisition of 
the Philippines, and when the Spanish 
merchant ship Rita was captured by the 
converted cruiser Yale off the coast of 
Cuba it was remodeled for a cableship. 
About Manila 2,000 miles of cable were 
laid and when this year’s work is over the 
Burnside, as the Rita was rechristened, 
will have laid 1,500 miles more. 

Most of the distance along the coast 
the wire lays in 1,000 fathoms of water, 
but in rounding Vancouver Island, just 
before entering the straits of Juan de 
Fuca, a depth of 1,600 fathoms, 10,000 
feet, was encountered. From the Sitka 
end to the entrance of the straits required 
500 miles of cable, weighing 1,500 tons 
—a good sized load for the ship. Midway 
in the straits the end was buoyed and the 
Burnside came back for more and then 
steamed into Seattle harbor ready to con- 
nect with the line running from the shore 
to the Walker Building, in Seattle, where 
the signal corps officers are located and 
where with the most delicate electrical 
apparatus the officers for months have 
been practising sending and receiving 
messages and studying up on cable lore. 

General A. W. Greely, chief of the sig- 
nal corps and ranking brigadier-general 
in the army, who has had charge of all 
the work in Alaska and has directed op- 
erations personally, both in laying the 
cables and stretching wires, has encoun- 
tered obstacles that seemed insurmounta- 
ble in opening up this big system of com- 
munication in Alaska, and has met dis- 
couragements that to a man less bold or 
persevering would have meant failure. 
Stringing wires on poles across thousands 
of miles of uninhabited country, where 
winter occupies a good share of the year 
and where summer merely adds to the 
difficulties, is not like such work in more 
favored parts of the globe. The task has 
been one of years. Difficulties of the 
worst sort have been met in getting ma- 
terial and transporting it, setting it up 
properly and then in operating the sys- 
tems established. 

From Eagle, near Dawson, to Valdez, 
a distance of about 400 miles, the line 
follows the government trail. This part 
was particularly hard to install, but the 
line down the Tanana was even more 80. 
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It was necessary to string the wires along 
the surface of the deep snow in the winter 
and elevate them to poles in the summer, 
for the ground in many places is so soft 
when the sun melts the snow that travel 
over it is most difficult. Then the long 
stretch down the Yukon to St. Michael— 
about 800 miles—was a sore drain on the 
energies and resources of the signal] serv- 
ice parties detailed to the arduous duty. 

Keeping the lines up through the wild 
country, where storms rage and perils of 
all sorts threaten, is no easy task, for 
hundreds of miles of wires have been 
prostrated at a time, and parts of the 
line have been down weeks and months 
at a time, just when it seemed all was 
complete. A fierce forest fire in the Tana- 
na valley burned down thousands of newly 
erected poles when the signal service was 
ready to announce the completion of the 
land system. 

To overcome the difficulties of wire 
communication General Greely has been 
trying for two years to install a wireless 
system through the rougher parts of the 
country, up from St. Michael and through 
the Tanana, and as a result the faith of 
the chief signal officer is sadly shaken in 
wireless systems. At least, he says, he 
wants something more than promises. His 
contracts have been broken and his at- 
tempts to secure tonnection between far 
separated points without the intervention 
of metal have met with failure and dis- 
couragement. 

Apparatus in huge quantities have 
been shipped northward by various com- 
panies having contracts with the govern- 
ment. Fearing they would be unable to 
secure proper timber for masts at the 
wireless stations, long timbers were ship- 
ped by boat from the States to be trans- 
ported up the rivers far from the coast. 
Last year the season for work was too 
short, it was argued, to accomplish much, 
but this year it is hoped to do more 
toward supplanting the wire with the 
wireless system. 

Right at Nome the most baffling dis- 
couragements have been encountered. 
With St. Michael in communication with 
the outside world for the greater part of 
the winter, Nome was several days fur- 
ther away, though only across the sound. 
It would seem that the laying of a cable 
across this short gap might be accom- 
plished without much hardship, but for 
at least half the year the water is frozen 
and the ice snaps the metal like a straw. 
Messages must cross from Nome to St. 
Michael by courier. Several attempts 
have been made to talk between the two 
places without wires, but only the faint- 
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est impulses have been transmitted, and 
those flitting and of no value. Something 
was always the matter with the sending 
or the receiving apparatus. But by Octo- 
ber General Greely really expects to see 
this link in the system completed, for 
there is no good reason why this short 
space might not be bridged successfully. 
In the interior, mountain ranges between 
the stations have proved very serious ob- 
stacles. 

Two hundred tons of cable have been 
received as part of the 700 miles to go be- 
tween Valdez and Skagway, and there is 
little doubt but that this part of the 
work will be completed within a few 
months. The cable used is of domestic 
manufacture, and this is a matter of pride 
with General Greely, for almost all the 
cable used in the world has been manu- 
factured in England and France. By the 
end of this year the United States gov- 
ernment will have 3,500 miles of cable 
laid, making it the second government in 
number of miles of submarine wire, 
France’s lines amounting to 5,054 miles. 
Germany has 2,636 miles, Great Britain 
and Ireland 2,074, Japan 2,022 and 
British India 1,060 miles. These figures 
do not include private or semi-private 
lines. 

The work of laying the Alaska cable 
has been in charge of Colonel James 
Allen, of the signal corps. Captain 
Charles Stuart Wallace, recently assigned 
to the Burnside, is a brother of the re 
cently appointed chief engineer of the 
Panama canal. Mr. David Lynch, an 


expert cable operator, of New York, 18 
the electrician. Henry Winter, a United 
States cable engineer, is also of this staf. 

In recognition of the splendid work 
accomplished by the signal service 1 
Alaska and the cable laying, a public 
banquet is to be given in October under 
the direction of the Seattle Chamber of 
Commerce. An effort will be made to 
have President Roosevelt, Secretary Taft, 
ex-Secretary Root, who has been particu- 
larly favorable to the undertaking, aud 
General Greely present.—Telegraph Age, 
August 1. 
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The Northwestern Electrical Asso- 
ciation. 

During the week of September 12-16, 
1904, the headquarters of the Northwest- 
ern Electrical Association will be at the 
Forest Park University Hotel, St. Lous, 
Mo. The annual convention will be held 
during this time, which, as is well ar oak 
is the week of the International Electrica 
Congress. Mr. Thomas R. Mercein, 85 
Michigan street, Milwaukee; Wis., the 
retary of the association, will be please 
to correspond with any member who con- 
templates attendance on the convention. 
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Power Equipment of the New Shops of the Mexican Central Railway 
Company, Limited, Aguascalientes, Mexico. 


HE consolidation of the Mexico 
T City and San Luis Potosi shops 
of the Mexican Central Railway 

into one general repair shop at Aguas- 
calientes hag practically been accomplish- 
ed, and the headquarters of the mechan- 
ical department have been moved from 
Mexico City to the latter place; 
Aguascalientes, being at the junction of 
the Mexico and San Luig divisions, is 
the ideal location for a general shop 
and a centre for material distribution to 
the entire syatem. The two old shops 
had been found insufficient to handle the 
repairs incident to a greatly increased 
equipment, and their consolidation has 
been brought about for the purpose of 
securing a better economy together with 
increased facilities and greater capacity. 
Very few new machine tools have been 


By R. M. Henderson. 


Philadelphia, but under the supervision 
of the mechanical department of the rail- 


road. 
THE POWER PLANT. 


Even the most conservative of modern 
engineers believe in the centralization of 
power in industrial plants covering con- 
siderable territory. These shops, together 
with the company’s timber-preserving 
plant, constitute the largest railway shops 
in Mexico. In accordance with the best 
modern practice, all the power required 
for all branches of the plant is generated 
in one building and a system of electrical, 
steam and compressed air distribution de- 
livers the power to the local points of 
consumption with a minimum loss in 
transmission. The theoretical centre of 
distribution from the standpoint of elec- 
trical power consumption, was taken 


modern and in line with first-class engi- 
neering practice as modified by local soil 
and climatic conditions and the cheap- 
ness of native labor. 

BUILDING. 

Like the other shop buildings, the 
power-house is of very plain and substan- 
tial appearance, being built of concrete 
and rubble masonry. (See Fig. 2.) Unlike 
most of the other buildings, the walls 
are carried down to the ground. In this 
latitude and altitude there is practically 
no frost, the ground never freezes, the 
average temperature being about fifty- 
five degrees Fahrenheit throughout the 
year, and the rainfall is ‘confined to a 
short season. The soil is of a peculiar 
formation, particularly well adapted to 
foundation and building purposes. There 
is a surface stratum of loose structure 
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purchased, but a much larger output from 
the old ones has been secured by a judi- 
cious arrangement of them and the pro- 
vision of better facilities for handling 
the work. 

The design and construction of the 
buildings have been under the care of Mr. 
Lewis Kingman, chief engineer, and Mr. 
H. Bentele, assistant chief engineer, while 
Mr. Ben Johnson, superintendent of ma- 
chinery, assisted by Mr. C. T. Bayless, 
mechanical engineer, and Mr. R. M. Hen- 
derson, electrical engineer, has had com- 
plete charge of the design and installa- 
tion of the power plant and the equip- 
ment of the shops. ‘The actual work 
of installation of the power-house ma- 
chinery and cranes, and the wiring for 
power distribution was done by contract 
with the D’Olier Engineering Company, 
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for the location of the generating 
plant, which has ample power capacity 
both for motors and the future lighting 
system. From this advantageous loca- 
tion the current is carried by overhead 
conductors to the different shop buildings ; 
steam is delivered to the smith and ham- 
mer shop and the rolling mill through 
a pipe line located in underground con- 
duits, and compressed air is delivered to 
all the shops through an underground 
pipe system with reservoirs above ground 
at such intervals that there is little chance 
that the local pressure can be materially 
diminished by a’ sudden or unusual de- 
mand at any place on the line. From the 
steam turbine down to the permanent 
boiler and coal-testing apparatus, all of 
the details of the building and mechanical 
and electrical appliances are thoroughly 


which varies in thickness from an inch 
to three feet. Below this is “tepetate” 
to a great depth. This tepetate is ex- 
tremely solid, and in digging, an ordinary 
pick makes almost no impression. A bar 
and heavy sledge is the regular equip- 
ment, and blasting is resorted to many 
times. With such soil and climatic con- 
ditions, foundations may be lighter and 
the questions of heat and cold may be 
omitted in considering the superstructure 
as well as the foundations. The three 
factors which rendered solid walls nec- 
essary for the power-house are the sand 
storms which prevail from January till 
June, the rains from June till October, 
and stealing. This last is fully as im- 
portant as the former. 

As in the case of the other buildings, 
a skeleton structure of solid concrete piers 


226 


supports the roof trusses and forms the 
framework of the building. Where solid 
walls were desired they were made by 
filling in between these piers with lime 
concrete. The north wall is temporary 
to allow for future extension, as shown 
in Fig. 3, and ia built of adobe, faced 
with cement, in imitation of cut stone, 
and reenforced by brick piers. 

Ample daylight lighting is provided by 
large windows in the engine-room walls, 
and in the boiler room, the entire east 
side is open between the piers clear to 
the roof, except in one bay which has 
since been closed in with corrugated gal- 
vanized iron, to protect the belting of 
the mechanical draught apparatus from 
rain. 

The foundations for the outside engine- 
room walls and the north and south 
boiler-room walls extend two feet below 
the grade line and rest on hard tepetate. 
The concrete piers, composed of one part 
Alsen Portland cement and eight parts 
fine broken stone, are twenty-six incheq 
square and are set on a base thirty-two 
inches square and twenty-four inches 
deep. These piers rise to the roof, the 
lower chord of the engine-room trusses 
being twenty-nine feet three inches, and 
of the boiler room twenty-two feet six 
inches above the ground. The piers be- 
tween the boiler and the engine rooms are 
heavier and their foundations are deeper, 
as these piers support the roof trusses of 
both rooms and reenforce the steel col- 
umns which carry the engine-room crane. 
The piers are twenty-six inches by thirty- 
three inches and their foundations, six feet 
below grade, are thirty-two inches by 
thirty-nine inches by twenty-four inches 
thick. On account of the longer span and 
consequently heavier trusses in the boiler 
room, the piers of the east and open wall 
of the boiler room are carried four feet 
below grade, and are twenty-six inches 
square on a twenty-nine-inch square base 
which ia supported by thirty-five-inch 
square foundation blocks. 

Between the concrete piers the walls 
of lime concrete are carried to the same 
depth as the piers, and after the forms 
were removed the entire surface, inside 
and out, was fimished with a cement wash. 
All the walls are sixteen inches thick. ex- 
cept the temporary adobe wall which is 
twenty inches thick. Between the piers 
on the open side of the boiler room a 
sixteen-inch rubble wall is carried up 
to within six inches of the floor level 
and a coping of cement concrete finishes 
it even with the floor. 

The eurface drainage is excellent, and 
as water is not found in the region of 
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the yard at less than 175 feet in depth, 
no special preparation for a floor with 
a view to eliminating moisture from below 
ig necessary. The loose surface loam was 
cleared off to the tepetate, and more te- 
petate filled in and tamped wet to within 
twelve inches of the floor level. Above 
this was concrete, mixed in the proportion 
of one part Alsen Portland cement, 
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and one-half inches. Twelve hours was 
allowed for partial drying and then one- 
half inch cast-iron plates thirty-six inches 
square were laid and set with a slight 
filling of neat cement. 

In the northeast corner of the engine 
room is the condenser pit, thirty-five feet 
by fifteen feet by fifteen feet deep, and in 
the boiler room is a pit of the same depth 
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three parts clean sharp sand and 
six parts of broken stone. A ce- 
ment finish one inch thick, of one 
part cement and one part sand, com- 
pleted the floor. This floor is used 
throughout the power-house except in 
front of the boilers. At this place, te- 
petate was filled in and tamped wet to 
within six inches of floor level. The 
same mixture of concrete extends five 


for the main boiler feed pump and the 
centrifugal pump of the boiler test ap- 
paratus. The building walls were carried 
to the level of the bottom of the con- 
denser pit, on two sides, and brick retain- 
ing-walls complete the other sides. Sim- 
ilar walls complete the pump pit. A door 
in the partition wall between engine and 
boiler rooms connects the two pits. The 
floors are of concrete, eix inches 
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thick on the tepetate, in its natu- 
ral state. In one corner of the 
condenser pit is the hot well, a ce- 
ment-lined pit ten feet by five feet by five 
feet deep. Another small pit in the cen- 
tre of the condenser pit, and directly 
under the condenser, is for the accom- 
modation of a small pump which will 
be described later. 

Except in the coach paint shop and 
power-house there are no structural steel 
roofs. In these two buildings the higher 
fire risk made it advisable to use incom- 
bustible material. There is never suffi- 
cient cold to cause condensation and drip- 
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ping, with the attendant liability of in- 
Jury to the electrical apparatus, so that 
It was decided to make the roof of metal 
throughout. The trusses are of light tri- 
angular form and one-quarter pitch, built 
up of steel angles. The purlins are of 
d-bars. Corrugated galvanized iron, fast- 
ened to the purlins with special galvan- 
ized clips, completes the floor. 

The outer slopes of the engine and 
boiler-room roofs drain directly to the 
ground, Which slopes away from the 
building. A gutter drains the inner 
slopes to a header which discharges on 
the ground. A globe ventilator surmounts 
the engine-room gable, and a side open- 
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ing ventilator extends over five bays of 
the boiler-room roof, directly above the 
boilers. 7 

The boilers are hand-fired and the coal 
and ashes are handled manually. The 
coal and ash-handlers in the boiler room 
are paid fifty cents Mexican currency 
(twenty-two cents United States cur- 
rency) per day; firemen seventy-five cents 
Mexican (thirty-four cents United 
States), and head firemen $1 Mexican 
(forty-four cents United States). Coal 
is unloaded from the cars at $1.50 per car 
and ashes loaded at the same cost. At 
the present shop load of about 175 kilo- 
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watts, all the coal used is handled from 
the car, through the bin, boilers, ashpits, 
and back to the ash car for $2.50 Mexi- 


can ($1.14 United States) per day, 


which is equal to $0.00143 Mexican 
($0.00065 United States) per kilowatt- 
hour. Thus it is exceedingly doubtful 
if there would be any economy in instal- 
ling coal-conveying machinery and me- 
chanical stokers, or even elevated coal 
bunkers. Accordingly a coal bin was built 
on the ground abutting the north wall 
of the boiler room and fronting the track 
east of the building. An arched door 
leads directly from the bin to the front 
of the boilers. The walls of the bin are 
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of heavy masonry eight feet high, and the 
capacity of the bin is 200 tons. 
EQUIPMENT. 

Water is never over plentiful and dur- 
ing the latter part of the dry season is 
exceedingly scarce at times, ao that every 
possible means and mechanical device has 
been utilized for reclaiming every avail- 
able pound of water. Strictly high-grade 
apparatus is used throughout, and in 
selecting, preference was given to types 
which would require a minimum of 
skilled attendance. 

THE BOILERS. 
The steam plant consists of three 250- 
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horse-power Babcock & Wilcox wrought- 
steel sectional water-tube boilere of the 
horizontal, inclined tube type, set in one 
and one-half batteries. Each boiler is com- 
posed of twelve sections of tubes, each sec- 
tion containing ten lap-welded wrought- 
iron tubes, four inches in diameter and 
eighteen feet long, expanded at the ends 
into continuous wrought-steel, staggered 
headers. Hand holes opposite the ends 
of each tube permit the cleaning, removal 
and renewal of any tube, and each hand 
hole is covered with a cap, fastened with 
a wrought-iron bolt, clamp and cap nut. 
The sections of tubes are connected 
at each end to the two steam and water 


228 


drums, and at the lower rear end to the 
mud drum by means of four-inch lap- 
welded wrought-iron tubes, the joints 
being expanded. 

The steam and water drums are thirty- 
six inches in diameter and twenty-three 
feet three and five-eighths inches long. 
Each drum ts provided with a manhole 
at one end and with two nozzles. The 
forward four-inch nozzle connects to the 
consolidated N. S. safety valves, four 
inches diameter and set to blow at 200 
` pounds pressure. Between the safety 
valve and the nozzle of one drum of 
each boiler is a connection to a three- 
inch auxiliary steam header which sup- 
plies saturated steam through a reducing 
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square feet of heating surface and 5.08 
square fect of superheating surface per 
square foot of grate area. 

The space dccupied by one battery, 
including the brickwork, is twenty-three 
feet five inches long and nineteen feet 
six inches wide on the floor line, and six- 
teen feet two inches high to the top of the 
steam flange. The three boilers required 
for the setting, exclusive of the founda- 
tions and flues, 61,400 common bricks 
and 123,000 firebricks. The feed-water 
and superheater piping and fittings are 
of extra heavy brass. The two south 
boilers are equipped with thermometers, 
thermometer wells, draught gauges, py- 
rometers, etc., for operating the coal test, 
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apparatus to the stack, which is five feet 
in diameter and twenty-seven feet long 
from the top of the fan housing. 
MECHANICAL DRAUGHT APPARATUS. 
The B. F. Sturtevant Company sup- 
plied the induced draught equipment, 
which consists of two heavy steel fans ar- 
ranged in a vertical tandem manner, the 
lower fan being three-quarters housed 
and the upper fan housed. (See Fig. 
6.) The wheels are of the overhung type 
mounted on four-inch shafts, and each 
fan is capable of maintaining a draught 
pressure in the flue connection of each 
boiler equal to three-quarters of an inch 
of water, when handling all the gases 
of combustion from the burning of 3,500 
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valve to the boiler auxiliaries, and, if so 
desired, to the air compressors. The rear 
nozzles, eight inches in diameter, supply 
superheated steam to the main steam 
header. 

Each boiler is equipped with a Bab- 
cock & Wilcox superheater with 264 
square feet heating surface which super- 
heats the steam 100 degrees to 120 de- 
grees Fahrenheit. The water. columns, 
also Babcock & Wilcox, are large sized 
and fitted with automatic closing valves 
and safety gauge-glass valves which may 
he closed from the floor. 

The total heating surface of each boiler 
is 2,690 square feet and the grate area 
fifty-two equare feet. This gives 51.7 


and a test is run nearly every working 
day on one boiler. In the other boiler, the 
shavings from the planing mill are burn- 
ed. 

Referring to Figs. 4 and 5, the flue, 
which is of sufficient capacity for 1,500 
boiler-horse-power, takes the gases of all 
the boilers. The present flue will be a 
by-pass to the future economizer, so that 
access may be had to the economizer with- 
out interfering with the operation of the 
plant. Space has been left for the econo- 
mizer, and proper outlets have been left 
in the feed piping for the connections. 
At present the by-pass connection con- 
stitutes the only flue and leads directly 
through the fans of the induced draught 


pounds of coal per hour, with a flue tem- 
perature of 600 degrees Fahrenheit, and 
operating at a peripheral speed of fan 
wheel not exceeding 7,000 linear feet per 
minute. The ring-oiled fan bearings are 
of liberal proportions and water-jacketed, 
excepting the outboard bearings which 
are not subjected to external heat. 

A counterbalanced sliding damper pert- 
mits the cutting off of either fan from the 
flues, or both may be operated at the same 
time. Each fan is operated by a Sturte- 
vant vertical simple engine belted to the 
fan. These engines will operate on twenty 
pounds of steam, and as the natural 
draught is always sufficient to develop 
thie pressure, the draught can always be 
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started and maintained independent of 
the electrical apparatus and its troubles, 
or the compressors run and steam sup- 
plied for outsidé purposes without run- 
ning the dynamos. 

Each engine is controlled by a fly- 
ball governing and also a regulating valve 
which automatically controls the steam 
pressure within limits of eight or ten 
pounds under the widest fluctuations of 
load to which the boilers have been sub- 
jected. | 

BOILER FEED SYSTEM. 

There are three independent systems 
of supplying feed water to the boilers. 
The main feed pump is a seven and one- 
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half inch by five-inch by six-inch Knowles 
of the simple duplex type with outside 
packed plungers and heavy pot valves. 
The steam cylinder is designed for high- 
pressure steam which is taken from the 
three-inch saturated steam header at full 
boiler pressure. The pump is provided with 
a two-inch brass water-relief valve, is brass 
fitted throughout, and can handle 2,500 
gallons of water per hour against a thirty- 
foot head and 200-pound boiler pressure. 
The suction is supplied from the hot 
well, and the discharge is passed through 
the feed-water heater before entering the 
boilers. The heater is of the Wheeler 
closed type with straight brass tubes and 
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removable heads, the capacity being 750 
horse-power with 250 square feet heating 
surface. A by-paas in the feed piping 
permits the heater being cut out of serv- 
ice if necessary. With the limited amount 
of exhaust steam available this heater 
gives an average temperature within forty 
degrees of the boiling point. 

The second system of feed-water sup- 
ply is the boiler test system. The piping 
is entirely independent of the main sys- 
tem and the valves controlling the water 
of the two systems are located on the 
front of the boilers. A small motor- 
driven centrifugal pump takes water from 
the hot well and delivers it to two meas- 


uring tanks (see Fig. 7) of approxi- 
mately 132 gallons capacity. From these 
two tanks the water gravitates to a third 
tank whose capacity is four of the meas- 
uring tanks. A six-inch by three and 
one-half inch by six-inch Knowles pump 
of the same type as the main feed pump 
passes this measured water through a 
smaller Wheeler feed-water heater into 
the boilers. In emergencies the meas- 
uring tanks may also be supplied directly 
from the water mains. The steam sup- 
ply for the test feed pump is taken from 
a reduced pressure header leading to the 
fan engines. This header may be fed 
by either the main steam header or the 
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three-inch saturated steam header, and it 
is a continuation of the header which 
supplies the air compresaors. 

A third system of feed is by means of 
a No. 8 Friedmen injector which takes 
steam from the saturated steam header 
at full boiler pressure and takes water 
directly from the mains. 

On account of the frequent water fam- 
ines which last from one to five hours 
during the last of the dry season, it was 
found necessary to erect a small emer- 
gency water tank at the power-house. This 
4,700-gallon tank is located on top of 
one corner of the coal bin and will tide 
over a six or eight-hour water famine. 
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Fic. 7.—FEED-WATER HEATERS AND TEst TANES, 


TURBINES. 

The present generating equipment is 
expected to care for the needs of the en- 
tire plant, with its expansion, for some 
years to come. The plant now con- 
sists of three 300-horse-power De Laval 
steam turbines, fitted with De Laval 
centrifugal governors and direct connect- 
ed to a 200-kilowatt Milwaukee multi- 
polar direct-current dynamo. Under the 
guarantee, the turbines operate with 200 
pounds steam pressure at the governor 
valve, equivalent of twenty-seven inches 
vacuum at this altitude (6,200 feet), 100° 
degrees Fahrenheit superheat, and at 
10,500 revolutions per minute with a 
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speed regulation of two per cent from 
no load to full load. Two spiral tooth 
pinions made solid with the flexible tur- 
bine shaft, with their teeth set in two 
rows at an angle of ninety degrees to each 
other, mesh with gears mounted on the 
two main shafts which are connected to 
the dynamo shafts by flexible couplings 
and reduce the armature speed to 900 
revolutions per minute. The overload 
guarantee is. twenty-five per cent. Ac 
ceptance tests were made at the De 
Laval factory under the inspection of 
the railway company’s electrical engineer 
and later tests were made after the ma- 
chines had been operating under shop 
load for several months, and the machines 
came well within the guarantee in every 
respect. 

The steam consumption guarantees per 
brake-horse-power : full load, 14.6 pounds ; 
three-fourths load, 15.1 pounds; one- 
half load, 16.1 pounds; one-fourth load, 
19 pounds. With such economy on the 
lower range of loads it was not considered 
necessary to install a smaller unit to care 
for the night or lighting loads. 

A closed gravity oil system supplies 
the high-speed bearings and the gear 
cases, while the slower speed bearings and 
dynamo bearings are ring-oiled. All bear- 
ings are made of special high-speed bear- 
ing metal, are interchangeable and are 
eplit so they can be removed without lift- 
ing the shafts from position. The out- 
board bearing of the turbine shaft is 
water-jacketed and the overflow pipe is 
broken so the water is visible for about 
six inches as it falls into a’funnel in the 
overflow main which leads from the three 
turbines to the hot well. The overflow 
oil drains to an oil filter of the “Cross” 
type which is located in the condenser 
pit, and from which it can be returned 
as desired to the supply tank. 


CONDENSING PLANT. 


No cylinder oil is used and there is no 
oil in the exhaust steam which makes it 
possible to use a surface condenser. It 
was originally intended to use a single 
Cosmopolitan condenser which, with its 
fan and vacuum pump, would combine 
the function of a condenser, cooling tower 
and auxiliary to the mechanical draught 
apparatus. The failure of the Cosmo- 
politan Power Company about three 
weeks before the completion of the con- 
denser made it necessary to alter this 
part of the plant. Subsequently an Al- 
berger condensing plant was installed 
~ capable of condensing 20,000 pounds 
of steam per hour the ex- 
isting atmospheric conditions with the 


under 
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exception of the cooling tower which is 
of sufficient size to cool the condensing 
water when condensing 40,000 pounds of 
steam per hour. The entire condensing 
plant is so designed and constructed that 
it may be increased to double its present 
capacity when the building is completed 
and additional generating units are in- 


‘stalled; without. displacing any of the 


original equipment. 
berger 


The size 24 Al- 
condenser is supported on 
concrete piers and connected to the ex- 
haust steam main below the relicf valve. 
The condensed steam is returned to the 
hot well by a simple duplex steam pump. 
This pump, which is a five and one-quar- 
ter inch by four and three-quarter inch 
by five-inch Alberger, is located in a small 
pit just below the condenser and is auto- 
matically controlled by a valve in the 
steam line, which is actuated by a float 
valve in the reservoir compartment of the 
condenser. This effectuallv protects the 
dry vacuum pump from being flooded by 
the accumulation of condensed steam. 

The vacuum is maintained by a steam- 
driven eight-inch by sixteen-inch by 
twelve-inch Alberger flywheel dry vacu- 
um pump. A two-inch steam pipe tapped 
into the low-pressure steam header sup- 
plies these two pumps; and their exhaust 
is carried to the auxiliary exhaust main 
which passes through the feed-water heat- 
er. 

The circulating water is handled by a 
centrifugal pump with ten-inch supply 
and discharge pines, built by the Kings- 
ford Foundry and Machine Company, of 
Oswego, N. Y., and connected by a flexi- 
ble shaft coupling to a thirty-horse-power 
Crocker-Wheeler  shunt-wound motor. 
Both motor and pump are securely bolted 
to a single heavy cast-iron bed-plate so 
that the alignment of the shafts will be 
permanent. Thermometers conveniently 
located in the ten-inch discharge and 
suction pipes show at a glance whether the 
circulating water is being properly cooled. 
The Alberger cooling tower is located 
just south of the power-house. It is 
thirty-two feet high and nineteen fect in 
diameter, and the walls of a concrete 
reservoir five feet deep form its founda- 
tion. Two cight-foot fans at the bottom 
drive a current of air up through the 
four-inch square spaces between the 
crossed courses of three-quarter-inch cy- 
press boards set on edge, which constitute 
the cooling surface. The ten-inch dis- 
charge pipe from the condenser ends in 
a sprinkler head about five feet below 
the top of the tower, the force of the 
water operating this head which revolves 
slowly and gives an even distribution of 
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the discharged water over the entire area 
of the tower. The shaft on which the 
fans are mounted extends through a wall 
bearing into the engine room, and is belt- 
ed to a thirty-horse-power Crocker-Wheel- 
er shunt motor mounted on a bracket 
on the wall above. Both this motor and 
the one driving the circulating pump have 
their panel-boards on the walls of the 
engine room, so that they can be started 
up again quickly in case the main circuit- 
breakers are thrown out. 

The condenser, with its auxiliaries, 
makes an exceedingly compact group, as 
the 900 horse-power is cared for in a floor 
space fifteen feet by twenty-five feet, ex- 
cluding the cooling tower. 


ATR COMPRESSORS. 


The main air compressor is of 
the duplex, two-stage, horizontal, cross- 


compound, direct-connected, flywheel 
type with separate intercooler and 
receiver. 


It is the forked frame type, 
built by the Laidlow, Dunn-Gordon Com- 
pany, of Cincinnati, and has steam cylin- 
ders fifteen inches by twenty-four inches 
by eighteen inches, and air cylinders 
twenty-four inches by fourteen inches by 
eighteen inches, and a flywheel seventy- 
six inches in diameter, with rim five 
inches by twelve inches. With 125 pounds 
steam pressure and 120 revolutions per 
minute, it has a capacity for compressing 
to 100 pounds per square inch. At an 
altitude of 6,500 fect the weight of air 
is equivalent to 800 cubic feet of free air 
per minute at sea level. 

The compressor is equipped with the 
Meyer adjustable cut-off valve gear, and 
is provided with a combined speed gov- 
ernor and air regulator, which maintains 
a constant speed until the air pressure 
exceeds the predetermined reservoir 
pressure, at which point it reduces 
the speed and then increases it again to 
the normal as the reservoir pressure 
drops. Both steam and air cylinders have 
adjustable automatic sight-feed lubrica- 
tors. 

The intercooler is of the cylindrical 
water tubular type, seventy-five small 
straight brass tubes supplving the cool- 
ing surface. The air cylinders are water- 
jacketed, being in the same circuit with 
the intercooler, and the cooling water is 
discharged into the hot well to be used 
for boiler feed. 

As an auxiliary to the main com- 
pressor is a “straight line,” class “A,’ 
Ingersoll-Sergeant No. 7 air compressor. 
This is a single-stage type with 
steam cylinder fourteen inches by 
eighteen inches and air eylinder fourteen 
and one-quarter inches by eighteen inches, 
and when running 120 revolutions per 
minute has a capacity for compressing 
to a pressure of 100 pounds per square 
inch a weight of air equal to 382 cubic 
feet of free air per minute at sea level. 
Tt is also provided with the Mever adjust- 
able cut-off valve-gear, and a speed gov- 
ernor and pressure regulator. The air 
evlinder is water-jacketed. and the jacket 
water is discharged into the hot. well. 


(To be concluded.) 
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APPLICATION OF ELECTRICITY TO 
STEAM ROADS.' 


BY L. 8. RANDOLPH. 


The very successful application of elec- 
tricity to the trolley systems of the world 
has lead to the discussion of the ques- 
tion to what extent is it applicable to the 
steam roads with their mixed service of 
freight and passenger and their more 
powerful units with a leas number in serv- 
ice. 

With the steam roads all are familiar, 
so that a discussion of same would be 
useless. 

Of the electrical systems now available 
we have the plain, direct-current system 
now used for trolley roads all over the 
world. In this system the power is ap- 
plied sometimes directly to the wheels 
of the vehicle carrying the load as in the 
case of the ordinary trolley car, and at 
other times a motor or locomotive is used 
which takes the place of the ordinary 
locomotive, direct current being used in 
both cases. 

The alternating-current system has 
been used, having a step-down transform- 
er carrying the current as alternating cur- 
rent to the motor. This system is in the 
experimental stage, and it can hardly 
be said to be sufficiently promising to war- 
rant consideration, except for light trol- 
ley service. 

Another alternating-current system 
has, at intervals along the road, motor- 
dynamos which obtain their power from 
the alternating system and furnish a di- 
rect current ‘to the trolley or feed wires. 

Still another is the Arnold system, 
which is similar to the first except that 
the problem of ‘transmitting the power 
to the wheels has been solved in a some- 
What different manner, instead of fric- 
hon clutches or some form of motor which 
attempts to use a single-phase alternating 
current either by splitting the phase or 
other method, the Arnold system has a 
single-phase alternating-current motor 
driving an air compressor, the compressed 
air from which is stored in large drums 
on the machine, and these in turn operated 
compressed air locomotive to start the 
motor or run through cities and towns. 
This system has all of the disadvantages, 
except dirt and dust, which the loco- 
motive has, together with all the disad- 
vantages of the air-compressing plant 
piled on top of it. | 

It is evident from a careful study of 
these systems that something other than 
an alternating current must be used on 
the motor unless some one invents an 
a ae 
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alternating-current motor which is self- 
starting, with a capacity for a large initial 
torque, which can hardly be said to have 
been done at least in a commercial way. 

Two methods of transmitting power to 
a moving vehicle are available: 

First. Storage of power at intervals 
on the vehicle, usually during stopa and 
transforming ‘the potential energy into 
kinetic while in motion. 

Second. Transmission to and trans- 
forming on, while the machine is in mo- 
tion. 

In the first class is included the loco- 
motive and all forms of the automobile, 
whose travel ia over long distances or ir- 
regular paths, including the storage bat- 
tery electrical car, and the compressed 
air car. In all of these the power is stored 
during stops of greater or less duration 
and transformed into kinetic energy while 
the car is in motion. 

In the second class are included all 
those motors in which the energy is trans- 
mitted while the machine is in motion; 
this should include the electrical trolley 
system for long distances and for short 
distances electrical compressed air, hy- 
draulic and running rope systems of trans- 
mission as in the case of cranes, gantrys, 
ete. 

So far, electricity is the only practic- 
able system for the transmission of power 
to a moving vehicle where the path of a 
vehicle is extended to any great distance, 
the limits set by all other methods of 
transmitting to a moving vehicle being 
two to three hundred feet. 

The problem to be discussed is: 

First. Is it more advantageous to store 
power on the moving vehicle or to trans- 


mit it to the vehicle while in mo- 
tion ? 
Second. What are the advantages and 


disadvantages of machines and appliances 
inherent to the two systema, and in what 
way and to what extent do those affect 
the solution as a business proposition 
and at what point and under what con- 
ditions is the one superior to the other? 

It is assumed that for long distances 
and light traffic the steam road is superi- 
or to the electric road, but that for short 
distances and heavy traffic the probability 
is that the electrical method is the best. 

There are certain advantages and dis- 
advantages which are not capable of be- 
ing expressed in dollars and cents which 
must be considered, and which may en- 
tirely alter the solution of the problem. 
These are as follows: 

Advantages of the steam locomotive 
system : ` 

(a) Separate units, one of which fail- 
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ing does not cripple the system or a sec- 
tion of the system. 

(b) Units can be put out or in service 
readily as the traffic demands; that is, 
the capacity of the steam road can be 
doubled by borrowing or purchasing for 
prompt delivery double the number of 
locomotives; whereas, the electrical sys- 
tem will require the increase of the capac- 
ity of the power-houses and transmission 
line along the way, besides doubling the 
number of motors. 

(c) Thoroughly independent, the unit 
being self-contained in every respect, thie 
system can be operated as long as the 
track stays in position. 

Advantages of the electrical system: 

(a) Uniform rotative effort or torque 
gives greater tractive effort and reduces 
the wear and tear due to the slipping 
and spinning wheels, thus increasing the 
life of the motor. It is estimated that 
the increased tractive effort amounts to 
ten to fifteen per cent. No figures are 
available to show the increased life of 
the motor. 

(b) The higher rotative speeds which 
are readily obtained make it possible to 
use smaller wheels, and the absence of 
unbalanced rotating and reciprocating 
parts permits these speeds to be attempt- 
ed without serious damage to track or ma- 
chines, thus reducing the weight of the 
engine or motor to simply that required 
to be put on the driving wheels for trac- 
tive purposes, and make it possible 
also for some systems to do without the 
motor entirely, driving from the wheels 
and axles of the moving vehicles which 
carry load. This is now being done in 
two or more very successful cases. It is 
impossible to say what effect this will 
have on the cost and maintenance of track. 
The writer would put the saving at ten 
per cent. It would also largely reduce 
the strain on bridges and trestles and 
the roadbed in general. 

(c) Where the path of the return cur- 
rent is from the driver to the rails a 
considerable increase in tractive effort 
is obtained above that due to the weight 
alone. ‘This amount is not definitely 
known. 

(d) Freedom from dirt, smoke and 
cinders, 

(e) Simplicity of machine and rapid- 
ity with which repairs can be made on the 
motor. , r: 
(f) Can be put in service instantly 
and no delay is incurred waiting to get 
steam up. 

(g) Break down of individual motors 
is not so likely to occur. The writer esti- 
mates the number of breakdowns would 
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be lessened by half, and as from six 
per cent to eight per cent of the deten- 
tions on steam roads are chargeable to 
locomotive failures, the substitution of the 
electric motor would save three per cent 
to four per cent of the time now lost 
on railroads. 

The disadvantages of the locomotive: 

(a) Limited accelerating forces at 
starting, hence loss of time in getting 
away from stations. 

(b) Tractive power at starting limit- 
ed; the maximum tractive effort not be- 
ing attainable on account of the unequal 
rotative effort of the present type of loco- 
motive. What will be the result with 
the application of the steam turbine to 
the locomotive is difficult to estimate. 

(c) Dirty, dusty and disagreeable 
odors. 

(d) Complicated machinery. 

(e) Total power of the machine limit- 
ed by the boiler capacity, particularly 
noticeable in passenger service. 

(f) Excessive weight of machine due 
to the necessity of having large boiler 
and sinall wheels for guiding the machine 
on the track around curves and for sus- 
taining the weight of additional boiler 
capacity, the distribution of the pressure 
on these wheels being irregular and in 
many cases excessive. Application of 
electric motors at this point will permit 
the equalization of the rail pressure be- 
tween the different wheels. Application 
of the steam turbine would have the 
same effect. 

Disadvantages of the electrical system : 

(a) Failure of power of medium of 
communication, as trolleys, wire feeders, 
ete., may cause the throwing of the whole 
division, or section, out of service. The 
destruction of a power-house or a boiler 
explosion would tie up an entire sys- 
tem. 

(L) Motors can not be readily repaired 
on ‘the road, and a breakdown, when it 
does occur, is more apt to be serious than 
with the locomotive. This objection is 
open to very serious question, as the elec- 
tric locomotive may have separate motors 
on each axle, which would admit of one 
being cut out at any time should it fail 
or burn out, leaving the others in service. 
Such repairs as this can be done more 
quickly than taking down one side of a 
locomotive in case of the failure of the 
other side, but a breakdown to the con- 
trolling device, trolley connection, ete., 
would place the machine out of service. 

(c) Full power must be kept up at 
the central station regardless of the num- 
her of motors drawing current there- 
from, it being, to a certain extent, imprac- 
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ticable to vary the station output with 
the demand for current. This can be 
questioned as it would be possible to 
raise steam on boilers just as locomotives 
are now got ready to handle an antici- 
pated run of freight. 

(d) Capacity of the system is not 
readily or quickly increased so as to 
handle an increase of traffic; that is, a 
bunched lot of trains on a system may 
readily disarrange and seriously overload 
the power-house, unless it is abnormally 
large. 

(e) The blowing of a fuse or the 
throwing of a circuit-breaker may stop 
every train operated from a given power- 
house. 

(f) Special trained mechanics are re- 
quired for the work. This objection will 
not hold very much longer, as we are 
rapidly getting a well trained set of 
mechanics who handle electrical ma- 
chinery very successfully; in fact, in 
many instances more successfully than 
they do locomotive repairs. 

(g) The total capacity of any one sys- 
tem of railroads operated by electricity 
can not be readily or quickly increased. 
To double the capacity of a system re- 
quires the doubling of the number of 
motors and doubling the size and capac- 
ity of the power station, feeder wires, 
etc.; whereas, with the steam road the 
doubling of the number of locomotives 
settles the question entirely except the 
increased siding and yard capacity, which 
increase would be common to both sys- 
tems. 

The above advantages and disadvantages 
are such as can not be valued in dollara 
and cents in a general treatment of the 
subject, and only a few of them can be 
so valued in special cases, and these only 
with great difficulty. Of those whose 
relative value can be stated in dollars 
and cents only two can be handled in a 
general discussion of ‘this kind, namely, 
the total first cost, the cost of the power 
delivered to the driving wheel and the 
relative cost of operating based upon the 
density of the traffic. The elements of 
cost of power delivered to the driving 
wheel would be in the locomotive as fol- 
lowg: 

Coal, repairs, oil, waste, tallow, water, 
engineers’ and firemen’s wages, deprecia- 
tion, insurance, taxes and interest. 

We will take coal, repairs, engineers’ 
and firemen’s wages as different and 
affecting the calculation of the cost of 
power delivered to the driving wheel, 
the remainder being coinmon to both the 
motor and the locomotive. 


We will assume in calculating the cost 
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of power delivered to the driving wheel, 
steam used per horse-power per hour, 
twenty-eight pounds; water evaporated 
by the boiler of the locomotive per pound 
of coal, eight, making three and one-half 
pounds of coal per horse-power per hour 
delivered at the driving wheel. 

Engineers’ and firemen’s wages, on ac- 
count of the simplicity of the electrical 
machinery, the cost of labor on the motor 
is very much less. It is assumed here 
that it will be out of the question to 
have one man only on the machine, al- 
though with some types of apparatus, 
such as the Sprague multiple unit, one 
motorman would be all that was neces- 
sary, the reason being that in case of an 
accident or serious illness to the motor- 
man he could be readily reached 
by a conductor or brakeman; but 
when isolated, as the engineman and 
fireman are on the modern steam loco- 
motives, and with the records we have 
of sudden illness or death of one or the 
other, it would be entirely impracticable 
to attempt to run a motor with one man 
alone unless the other members of the 
train crew had ready access to him. 

With the Sprague system the fireman’s 
wages would be reduced, and on account 
of the simplicity of the apparatus, the 
cngineman’s wages could be very much 
curtailed. The average rate of wages at 
the present time is for enginemen, four 
cents a mile, or, if we call 100 miles a 
day’s run, four dollars per day; fire- 
men, one-half that rate, making six dol- 
lars per day for both; whereas, in the 
electrical systems these figures could be 
reduced to three dollars a day if one 
motorman was used or four dollars and 
a half a day if two men were used, the 
second man taking the position of flag- 
man or brakeman, 

The question of interest, depreciation 
of plant, taxes, ete., can, under the above 
discussion, be taken practically as the 
same for motor and locomotive. The cost 
of the motor and its equipment, with the 
depreciation of the plant and taxes, may 
differ, but not to any serious extent. The 
cost of repairs can not be considered a8 
equal. If we take the average cost of 
repairs for the locomotive as, say, five 
cents per mile, and that the average loco- 
motive makes 50,000 miles per annum 
this will make $2,500 per year as the cost 
of repairs. If we take the cost of a loco- 
motive at $12,500 apiece, this would be 
twenty per cent per annum as our repair 
hill. It is safe to assume that for the 
motor alone this repair bill would not be 
over five to eight per cent, making 4 
difference in favor of the motor of $2,000 
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per annum. If we could separate our 
cost of repairs of locomotives into boiler 
and engine repairs and repairs to the 
running gear we could then simply charge 
the repairs to the running gear against 
the repairs to the motors, and the repairs 
to the boiler and engine parts against 
the repairs to the central station. As it 
is, we will be compelled to consider the 
items jointly. 

The cost of coal per horse-power under 
the electrical system delivered at the driv- 
ing wheel will be as follows: 

Using a high rate engine, we will count 
on sixteen pounds of steam per horse- 
power per hour as the duty of the engine 
and ten pounds of steam per pound of 
coal as the duty of the boiler. This gives 
us one and six-tenths pounds of coal per 
horse-power per hour. 

If we take the efficiency of the engine 
at eighty per cent, the efficiency of the 
dynamo at eighty-five per cent, the eff- 
ciency of the line at eighty per cent, and 
the efficiency of the motor transmission 
of machinery and all at seventy-seven per 
cent, we get a coal consumption of three 
eighty-two-one-hundredths pounds per 
horse-power per hour. 

In discussing the question of central 
station, it is difficult to determine or in- 
clude in the general discussion any fig- 
ures as to what size they should be, and 
the best we can do here is to assume a 
standard case, thus indicating the meth- 
od of solving the problem. 

In determing the power required to be 
delivered by the station, we should, as 
is customary in the design of street rail- 
ways and similar plants, add fifty per cent 
to the estimated requirements to obtain 
the capacity of the station. In other 
words, that if the maximum grade shows 
that 1,000 horse-power is demanded, 1,500 
horse-power is installed, so that the ma- 
chinery may be able in size and capacity 
to handle any excessive current caused 
by the bunching of a number of cars on 
some heavy grade. 

As to the power required to haul a 
modern train, the average freight train 
seldom runs over 600 horse-power, where- 
as, the passenger trains frequently run 
at higher figures than this. The highest 
of which the writer has had personal 
experience is the test made by Mr. D. L. 
Barnes, of the Baltimore & Ohio, where 
1,325 horse-power was developed. We 
may assume, however, that there may 
be required 1,000 horse-power per train 
at some portion of her trip. The pecu- 
liarities of the profile of the road will 
determine how much of this shall be re- 
quired and how much shall be used in 
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estimating the capacity of the power sta- 
tion. In other words, if we are building 
a station to handle ten trains over the 
division, if there is one sharp grade on 
the division or section which will re- 
quire ‘the full 1,000 horse-power, the other 
portion of the road may not require more 
than 500 horse-power for the train. The 
total requirements, therefore, would be 
nine trains of 500 horse-power each, or 
4,500 horse-power with one train at 1,000, 
which makes a total of 5,500 horse-power. 

Let us pause here for a moment to 
consider another feature of the problem, 
namely, the effect of distance or the total 
length of the road on the size of the power 
stations and the work which they have 
to accomplish. In the present state of 
the art it can be said that the direct-cur- 
rent systems are the only ones which are 
applicable to installations of the type 
which we have been discussing. So far 
the alternating-current systems are more 
or less matters of experimentation. We 
can safely say that in a direct-current 
system five miles each side of the power 
station is as far as the current should be 
carried on anything like heavy loads. It 
is true that for light loads it is perfectly 
feasible to carry the current ten miles 
each side of the station, using a booster 
on the outlying five-mile section. In a 
large installation it might be advisable 
to use the alternating-current system, hav- 
ing several stations, but using motor-dy- 
namos on the substations every ten or 
five miles. In a section of road 100 miles 
lona we could say, briefly, that the plan 
would be as follows: 

In direct current, nine stations ten 
miles apart, or for light loads, five stations 
twenty miles apart, with boosters on every 
five-mile section or ten-booster installa- 
tion for all. 

With alternating current, two stations 
with motor-dynamo every five miles, mak- 
ing twenty in all, these feeding direct cur- 
rent into the ordinary trolley wire sys- 
tem. 

While the following suggestion is not 
considered in these estimates, still there 
is little doubt in the writer’s mind that 
the voltage in the direct-current system 
could be increased from the present stand- 
ard of street railway work, from 500 volts 
to 1,000 volts, thus reducing the copper 
cost by three-fourths. 

When it comes to the amount of cur- 
rent required and the number of trains 
to be fed, if we assume ten trains to 
each section of ten miles, we would have 
100 trains in motion at a time, which 
would be very heavy double-track move- 
ment. ‘This would give an average head- 
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way of trains of two miles and would be 
sufficient to blockade nearly any division 
which was operated without a large num- 
ber of sidings, ete. 

If, however, we are safe in considering 
that in any block or section of ten miles 
we may be required to run trains on two- 
mile headway, which would be five trains 
to the block, or, in double-track work, 
ten trains calling on the power-house for 
power at one time, this would give us 
our basis for calculating the power re- 
quired, and it would enable us, with the 
profile of the road on hand, to figure very 
accurately what these ten trains would 
call for, and making the allowance of 
fifty per cent, as is customary in street 
railway practice, we would get the cost 
of the power-house for this section. 

To obtain the first cost of the power 
plant for a ten-mile section, the following 
table has been calculated upon the as- 
sumption that a train will ordinarily take 
800 horse-power, but may require 1,200 
horse-power, and that two trains will 
take 750 horse-power each, ordinarily, 
but may take 1,125 horse-power each; that 
three trains will take 700 horse-power 
each, but may take 1,050 horse-power 
each; and that for all over three traina 
we will allow 500 horse-power each to 
cover the starting and running load, as 
it is not probable that more than three 
trains will be drawing on the power- 
house at one time for the maximum load 
which they are expected to need. 

The cost of a powcr-house for a section 
of ten miles would be as follows: 


Trains Cost of 
One Fifty 3o por Pole Line Total. 
Block. | Per Cent | Power. | 24 Wire. 


Excess. 
1 1,200 84 $24,000 $108.000 
2 2,250 157,000 44,000 201,500 
3 8,150 500 60,000 280,500 
4 8,650 255.500 72,000 327,500 
5 4,150 500 82,000 370,500 
6 4,650 $25,500 92,000 417,500 
7 5,150 860.500 101,000 461.500 
8 5,650 305,500 112.000 502,500 
9 6,150 480.500 122,000 552,500 
10 6,650 485,000 182,000 597,500 


—— 


In order to obtain the cost of the elec- 
tric power we will assume first the cost of 
all operative charges other than the coal 
to be twenty-four dollars per horse-power 
per annum, the total charge being based 
on the total horse-power of the plant; that 
the cost of coal will be twenty-six dollars 
per horse-power per annum, but that the 
average horse-power will be only one-half 
of the capacity of the plant, making the 
cost per horse-power per annum twenty- 
four dollars, plus thirteen dollars (thirty- 
seven dollars), and that the interest, re- 
pairs and depreciation on the transmis- 
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sion system would be fifteen per cent. 
Under the above assumption the cost of 


operation of the power plant would be as 
follows: 


No. of | Cost of a E 
Trains perative 
r bow et Dee Transmission Total. 
Block. System 
1 $44,400 $38,600 $48,000 
2 88, 25u 6,600 89,850 
4 116,500 9,000 128,500 
8 185,000 10,800 145 800 
5 158.500 12,800 165.800 
6 172,000 13,800 185,800 
7 190.500 15,200 205,700 
8 207,500 16,800 224,300 
9 226,500 18,400 244,960 
lu 246,000 19,800 265,800 


In calculating the cost for steam loco- 
motives we must consider that the charges 
are the same as for the electric locomotive 
except for coal, wages and repairs. At 
three and one-half pounds of coal per 
horse-power per hour, the cost of coal per 
year would be thirty-eight dollars. Taking 
the cost of repairs per annum per loco- 
motive as previously estimated, we find 
the additional cost per locomotive to be 
over and above the electric motor as fol- 
lows, the horse-power being the same as 
previously determined, viz., one-half the 
maximum: 


Additional 
No. of Cost per Cost 
Cars in Annum of per Annum Total. 
Block. Repairs and of Coal. 
ages. 
1 500 22,900 $25,400 
Q ren SETO 47,750 
8 7,500 60,000 67,500 
4 10,000 68,750 78,750 
5 12, 79,000 91.500 
6 15,000 88,500 108,500 
7 17,500 98.000 115,500 
8 20,000 106,500 126,500 
9 22,500 116,500 189,400 
10 25,000 126,000 151,000 


If we assume the expense of operating 
a motor by electricity and by steam to be 
the same, except as regards the cost of 
coal and the difference in the cost of the 
wages of the motormen, enginemen and 
firemen, we will have the additional cost 
of operation as that due to supplying 
the power when stored and generated on 
the engine, and when generated outside 
and transmitted to the motor by electrici- 
ty. The relative cost in these two cases 
will be as follows: 


_ 


; Cost of 
No. of o 


Cost of Percentage 
Trains rae Operating Feo in Increase 
ina I Steam Lo- of Steam of Elec- 
Block motive. | Comotive. "| tricity. 
1 $48,000 $25,400 $22,600 90 
2 89,500 47,750 42,100 89 
8 125,500 67,500 58,000 8614 
4 145,800 737 67,050 85 
5 165,800 91,500 74,800 82 
6 185.800 108,500 82,300 79 
7 205,700 115,500 90,200 77 
8 224,800 126,500 97,800 78 
9 244,900 139,000 105,900 7 
10 985,500 | 181,000 | 114800 75 


The above figures indicate that so far 
as developing power by steam for elec- 
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trical traction, no economic results would 
be obtained, but that when power can be 
delivered at a price less than that esti- 
mated as the cost of coal on the steam lo- 
comotive, viz., thirty-eight dollars per 
horse-power per annum, the plan is feasi- 
ble and would warrant the most careful 
consideration of those advantages and dis- 
advantages first above mentioned. 

The deductions which the writer would 
draw from the above are the following: 

First. That in the present state of the 
art the application of electricity to steam 
roads is not a sound, economic proposition 
when the power is to be developed by 
steam engines and boilers. 

Second. That when power can be de- 
livered to the motor at less than the cost 
of the coal, extra wages, and repairs of 
the locomotive, the proposition is sound. 

Third. That where water power is 
readily available, whole roads, or at least 
one or more divisions, can be operated 
by electricity to great advantage. 


Electrical Furnace in the Manufac- 
ture of Glass. 

The electric furnace has found a new 
field of application in the manufacture 
of glass. The electric furnace is pecu- 
liarly fitted for the production of heat 
in the glass industry, since it introduces 
no impurities in the shape of combus- 
tion products. Molten glass being an 
electrolyte leads itself readily to electric 
furnace methods. The first electric fur- 
nace for glass-making was designed in 
Germany in 1882. It consisted essen- 
tially of a carbon crucible, open at the 
base and lined with a net of platinum 
wire. Into this the raw material was 
fed, and being fused by the heat dropped 
through into refining vessels beneath. 
A later type combines the arc and resist- 
ance principle of electric heating. In 
this the furnace consiste of three parts: 
the upper, an arc for melting the raw 
materials; the intermediate, the resist- 
ance furnace in which a species of refine- 
ment takes place which the molten mass 


completely undergoes before it overflows 
into the lower receptacle. 

In another type, also of German origin, 
the pulverized raw material is mixed with 
a binding substance and the mass fed 
down a chute through rollers and trans- 
formed into a continuous sheet or rod, 
the particles being held together by the 
binding substance. It next passes over 
a heated roller which dries it and finally 
emerges on an inclined plane, forming the 
hearth or floor of the furnace. Down this 
it travels at a regular rate depending upon 
the speed of fusion, and consequent 
glass formation, the heat for which is sup- 
plied by a number of electric arcs travel- 
ing down the hearth in a similar manner. 
—Cassier’s Magazine. 
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THE INTERNATIONAL ELECTRICAL 
CONGRESS. | 


GENERAL ARRANGEMENT FOR THE RECEP- 
TION AND ENTERTAINMENT OF VISIT- 
ING ELECTRICAL ENGINEERS. 


As the time draws near for the Inter- 
national Electrical Congress at St. Louis, 
much interest is being manifested both 
in the United States and abroad. An- 
nouncement has already been made of the 
delegates who have been appointed by 
the British Institution of Electrical En- 
gineers, and within a very short time 
the list of foreign delegates will have been 
completed. 

The circular tour arranged by the gen- 
eral reception committee of the American 
Institute of Electrical Engineers for the 
reception and entertainment of the visit- 
ing foreign delegates, is meeting with 
approval, and it is estimated that a large 
party will gather in Boston and New 
York to participate in this engagement. 

The International Electrical Congress 
will convene at St. Louis, Mo., beginning 
at 9.30 a. m. Monday, September 12. The 
opening ceremonies will be held in the 
music hall of the Coliseum, at Olive and 
Thirteenth streets. The meetings of the. 
eight sections into which the congress 
has been divided will follow, commencing 
at 11 o’clock Monday morning in the sc- 
tion halls on the second floor of the Co- 
liseum. The sections will adjourn on 
Monday at 1.30 P. m. On Tuesday, Thurs- 
day and Friday the sections will meet 
on the second floor of the Coliseum at 
9 A. M., and will adjourn not later than 
l P. M. 

The annual convention of the American 
Institute of Electrical Engineers will be 
formally opened at Festival Hall, in the 
grounds of the Louisiana Purchase Ex- 
position, on Wednesday at 10 a. m. Im- 
mediately following the annual address 
by President Bion J. Arnold, there will 
be a topical discussion between the In- 
stitution of Electrical Engineers, of Great 
Britain, and the American Institute of 
Electrical Engineers. Arrangements are 
being made for holding a closing meeting 
of the international congress. This wil 
probably be held in one of the exposition 
buildings. 

Cooperating with the International 
Electrical Congress, which is held under 
the auspices of the Louisiana Purchase 
Exposition, are the following American 
organizations: the American Institute of 
Electrical Engineers, the American Elec- 
trochemical Society, the American Physic- 
al Society, the National Electric Light 
Association, the Association of Edison 
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Illuminating Companies, the Internation- 
al Association of Municipal Electricians, 
the American Electrotherapeutic Associa- 
tion, and the National Association of 
Electrical Contractors. 

Professor Elihu Thomson is the presi- 
dent of the committee of organization of 
the congress. The vice-presidents are 
B. J. Arnold, Professor H. S. Carhart, 
Professor W. E. Goldsborough, Mr. 
Charles F. Scott and Dr. S. W. Stratton. 
Dr. A. E. Kennelly is the general secre- 
tary of the congress, and the treasurer is 
Mr. W. D. Weaver. 

In connection with the International 
Electrical Congress, a chamber of dele- 
gates will be held, these delegates being 
appointed by the various governments. 
The proceedings will be conducted in a 
manner essentially similar to the meet- 
ings of the chambers of government dele- 
gates at the international electrical con- 
gresses of Chicago, in 1893, and of Paris, 
in 1900. A number of the foreign gov- 
ernments have already appointed dele- 
gates to represent their respective engi- 
neering bodies. 

The work of the congress will be divid- 
ed into eight sections, as followg: A, 
general theory—Dr. E. L. Nichols, chair- 
man; Professor H. T. Barnes, secretary. 
B, general applications—Dr. C. P. Stein- 
metz, chairman; Professor Samuel Shel- 
don, secretary. C, electrochemiztry— 
Professor H. S. Carhart, chairman; Mr. 
Carl Hering, secretary. D, electric power 
transmission—Mr. C. F. Scott, chairman ; 
Dr. Louis Bell, secretary. E, electric 
light and distribution—Mr. J. W. Lieb, 
Jr., chairman; Mr. Gano S. Dunn, scc- 
retary. F, electric transportation—Dr. 
Louis Duncan, chairman; Mr. A. H. Arm- 
strong, secretary. G, electric communica- 
tion—Mr. F. W. Jones, chairman; Mr. 
B. Gherardi, secretary. H, electrothera- 
peutics—Dr. W. J. Morton, chairman; 
Mr. W. J. Jenks, secretary. 

Invitations have been extended by the 
American Institute of Electrical Engi- 
neers to the Institution of Electrical En- 
gineers, of Great Britain, to visit the 
United States in September and to hold a 
joint meeting in St. Louis in connection 
With the congress. This invitation has 
been accepted, and a large number of the 
British engineers, accompanied by ladies, 
are expected to arrive in the United 
States by the White Star steamer Re- 
public, reaching Boston September 2. 
A general invitation has also been ex- 
tended to European electrical engineer- 
Ing societies to join in a circular tour, 
visiting the principal cities and impor- 
tant industrial centres. 
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A large delegation of the Associazione 
Elettrotecnica Italiana is expected to ar- 
rive in New York August 24 and the sub- 
sequent days up to September 2, when 
they will proceed to Boston, joining the 
main party there on September 3. 

A general reception committee and a 
committee on transportation and arrange- 
ments have been appointed by the presi- 
dent of the American Institute of Elec- 
trical Engineers, and local reception com- 
mittees have been appointed in the cities 
which are included in the itinerary of 
the circular tour. The chairman of the 
general reception committee, with head- 
quarters in New York, is Mr. John W. 
Lieb, Jr., 55 Duane street. The chair- 
man of the committee on transportation 
and arrangements is Mr. Ernest H. Mul- 
lin, 44 Broad street, New York city. 

Arrangements have been made in Bos- 
ton to receive the visiting members of the 
Institution of Electrical Engineers at the 
wharf. The local reception committce 
in Boston has arranged to take the visit- 
ing engineers on a visit to the power- 
houses in Boston, to the Massachusetts 
Institute of Technology and to Harvard 
University, where a reception will be held 
on Saturday, September 3. After the 
reception the visitors will leave by train 
for Providence, where they will take the 
steamer for New York, arriving Sunday 
morning, September 4. A rate has been 
made, inclusive of all expenses in Boston 
from the wharf, including accommoda- 
tions at the Vendome Hotel and steam- 
boat to New York city, of thirteen dol- 
lars. This sum will cover all expenses 
from the time the English visitors arrive 
in Boston on Friday until they reach 
New York by steamer on Sunday morn- 
ing. 

For the conveniences of foreign visit- 
ors arriving at New York on or prior to 
September 1, and who will procced to Bos- 
ton to join the main parfy, an excur- 
sion has been arranged via Newport, 
leaving New York by steamer on the 
evening of Thursday, September 1, at 
5.30 P. M. After spending a day at New- 
port, those who go on this excursion will 
proceed to Boston, arriving there at 
7.14 P. M. of the same day, in time to 
join the main party in seeing Boston on 
Saturday, September 3. A rate has been 
arranged for this round trip from New 
York io Boston via Newport, and direct 
return, including hotel expenses in Bos- 
ton, of $19.25. This covers the return 
by steamer with the members of the In- 
stitution of Electrical Engineers. 

While in New York on Sunday after- 
noon, September 4, the visiting electrical 
engineers and all the members of the 
American Institute of Electrical Engi- 
neers will be the guests of Messrs. J. G. 
White & Company on a steamboat ex- 
cursion either up the Hudson or down to 
Coney Island, as may be arranged later. 
On Monday, September 5, the visiting 
engineers and the members of the Ameri- 
can Institute of Electrical Engineers, as 
guests of the New York reception eom- 
mittee, will make a tour of the electrical 
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power stations of New York city. On the 
evening of September 5 a reception and 
dinner will be given by the American In- 
stitute of Electrical Engincers to all of the 
foreign visitors. 

The circular tour will be by special 
train composed of Pullman drawing- 
room and aleeping cars, and will leave 
the Grand Central station of the New 
York Central & Hudson River Railroad 
at 8.45 A. M. on Tuesday, September 6. 
This train will run along the east bank 
of the Hudson river as far as Albany, 
arriving at Schenectady at 12.45 P. M. 
The visitors will be entertained at 
luncheon by the General Electric Com- 
pany, and will afterwards be shown 
through the works. On the evening of 
September 6 high-speed trolley cars will 
take the visitors to Albany, where dinner 
will be served at the Ten Eyck Hotel. 
The special train will leave Albany at 
8.30 r. M. over the Adirondack route of 
the New York Central, and will arrive 
at Montreal at 7.30 a. M., September 7. 
The day will be spent in Montreal in visit- 
ing local power plants, and a reception 
will be given in the afternoon at McGill 
University. Thursday, September 8, will 
be spent in visits to Niagara Falls and 
inspection of the power-houses and electro- 
chemical manufactories, and on Friday, 
September 9, the party will leave Niagara 
Falls, arriving in Chicago, Saturday, 
September 10. The party will arrive at 
St. Louis, September 11, remaining there 
during the session of the congress until 
Saturday, September 17. Leaving St. 
Louis on September 17, it will arrive in 
Pittsburg on Sunday afternoon, Septem- 
ber 18. Leaving Pittsburg on September 
19, after visits to the Westinghouse in- 
dustries, the visitors will arrive in Wash- 
ington, D. C., at 7.30 a. M., September 20. 
The train will leave Washington at 8 
P. M., arriving the same evening at Phil- 
adelphia at 11 o'clock. Wednesday, 
September 21, will be spent visiting the 
technical and historical points of interest 
in that city, and, leaving at 3.30 P. M., 
the party will arrive in New York at 
0.30 P. M. 

The cost of a ticket for the American 
Institute of Electrical Engineers special 
tour, including railroad fares, sleeping car 
berth, hotel accommodations (including 
accommodation at St. Louis), meals and 
all necessary expenses from New York, 
following the itinerary above outlined 
and back, will be $150. This rate, how- 
ever, does not include hotel expenses in 
New York city or the expenses of the Bos- 
ton trip, and does not include admission 
to the grounds of the Louisiana Purchase 
Exposition. Those desiring to purchase 
their tickets for special trips and the cir- 
cular tour before arrival in the United 
States, can do so through the secretaries 
of the electrical engineering societies of 
which they are members, and from whom 
they come accredited. The secretaries of 
these societies can transmit such applica- 
tions or remittances to Mr. Ralph W. 
Pope, secretary of the American Insti- 
tute of Electrical Engineers, 95 Liberty 
street, New York city. 
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POLYPHASE SUBSTATIONS.' 


BY S. L. PEARCE. 


INTRODUCTION. 


The author does not intend to put for- 
ward anything particularly original on 
this subject, but proposes to deal with the 
various types of substation equipments 
that have come chiefly within his own 
experience, and to consider some practical 
points that have arisen in connection with 
their working. 

Considerations Determining Equip- 
ment—There are several considerations 
which will determine the particular type 
of equipment to be employed, and it is 
desirable briefly to state these: (a) trac- 
tion or lighting requirements; (b) fre- 
quency of the system; (c) two vs. three- 
phase. 

The first of these considerations is of 
creat importance, as it will be seen herc- 
after that some equipments are more suit- 
able for the ever-varying loads and over- 
loads met with in traction work than for 
the steady lighting loads where a con- 
stant pressure is of prime importance. 

The second consideration will depend 
almost entirely on the first. As the fre- 
quency of a system has such an important 
bearing on the capital cost, it is desirable 
wherever possible that this should be kept 
high, say from forty to fifty cycles, other- 
wise the main generators, transformers 
and motors will become mueh heavier, 
and, therefore, more expensive, and at this 
frequency “mixed” systems can be con- 
The lowest fre- 
queney at which are lighting can be done 
satisfactorily is about forty-two, and in- 
candescent lighting between thirty and 
forty. On the other hand, a low fre- 
quency of twenty-five is desirable for the 
operation of rotaries, as the difficulties of 
commutation and parallel running in- 
erease with the frequency. 

The third  consideration—vtz., — the 
question of two-phase vs. three-phase— 
will be decided on for reasons apart from 
those connected with the substation. The 
relative cost and efficiency of generating 
plant and transmission lines for two or 
three-phase will have to be taken into ac- 
count. It may fairly be stated that 
three-phase generators are cheaper to 
build and lighter than two-phase, while 
their efliciency is equally good, if not 
better. The transmission cables are sim- 
pler, as also are the switching devices. 
Theoretically also, at any rate, a greater 
power can be transmitted in a three-phase 
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veniently operated. 


1 Paper read before the Incorporated Municipal Elec- 
trien) Association. June 30. Slightly abridged. Mus- 
trations reprinted from Electrician (Londons, 
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system with a given weight of copper than 
on a two-phase system. As far as the ma- 
chinery at the substation is concerned, 
there is little to choose between two and 
three-phase where efficiencies and cost are 
concerned, as will be seen from table i, 
which is taken from Mr. Fielď’s paper on 
“Systems for Feeding Low-Tension Net- 
works,” read before the International En- 
gineering Congress, Glasgow, 1901. Tak- 
ing these various points into considera- 
tion, there is little doubt that three-phase 
is to be preferred, as it is no more com- 
plicated than two-phase, has advantages 
in prime cost, gives a better over-all effi- 
ciency, and has been adopted in the ma- 
jority of installations in England. 
The author is aware, however, that there 
are one or two successful two-phase plants 
at work. In these cases two-phase has 
probably been adopted owing to a sys- 
tem of single-phase mains having previ- 
ously existed. The change from single- 
phase to two-phase can be readily made, 
as has been done in the case of the Metro- 
politan Company, where two-phase motor- 
generators are used for that part of its 
system requiring direct current. The 
equipment to be considered in this paper 
will be of the three-phase type, with ter- 
minal voltages of from 5,000 to 10,000. 
CONVERTING EQUIPMENT. 

(a) Rotary Converters—The voltage on 
the alternating-current side between slip- 
rings is a definite percentage of the di- 
rect-current voltage, being approximately 
sixty-one per cent for three-phase working 
with three slip-rings, seventy per cent 
for two-phase with four slip-rings, thirty- 
five per cent for six-phase working with 
six slip-rings, and fifty per cent for four- 
phase with four slip-rings. These values 
are dependent on the pole-width. 
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tor which can be maintained over the 
system. On the other hand, there is a 
certain want of stability which manifests 
itself in sensitiveness to variations in the 
line voltage, causing difficulty in parallel 
running, and a tendency to hunt and get 
out of step. This want of stability is 
more noticeable in rotaries built with 
laminated-steel poles than in those with 
solid pole-pieces. The regulation also is 
not as flexible as in other systems, and 
switch gear and switching operations be 
come somewhat complicated, but for pure- 
ly traction schemes, their high efficiency 
and ability to stand very considerable 
overloads, are factors of great importance 
which more than outweigh the digd 
vantages named. Although the six-phase 
connection for rotaries is complicated, 
there is a considerable economy to be 
gained in the use of it—a fact which 
is being recognized in the latest instal- 
lations in England. Owing to the dis 
tributed nature of the tappings on the 
alternating-current side, the heating of 
the armature is more uniform, and there 
is, consequently, a considerable gain in 
the output, since this depends on the tem- 
perature rise. 

The step-down transformers may be 
connected up either “star” or “mesh.” 
The advantage of the latter method lie 
in the fact that should one transformer 
be put out of circuit through any caus. 
the supply will not be interrupted; the 
remaining transformers will still maintain 
a three-phase supply to the converter, 
which can be run at its full load as long 
as the heating in the two remaining trans 
formers does not become excessive. “Star” 
connected transformers are cheaper 1 
first cost, since the pressure between the 
centre point of the star and the ends 


TABLE J. 


Type of Substation. | 


Three-phase rotary with transformers.............. , | 
Two-phase ditto... . ccc cece cece cece eee eeeeeees 
Three-phase synchronous motor-generator........ ; | 
Two-phase ditto....ssssssssssesusensesseseresssoeess i 
Three-phase induction motor-generator ........... i | 
Two-phase ditto l 


ssoeuseoesoecenoonayoovoshaooarceoooyoonat eooo 


= ie 


Efficiency of Equipment. Total 
X Weight 
See ge See haat Sie 
Cost. | Pade 
Full Load. | 34-Load. | }-Load. | 
ae peewee 
A £2,160 91.0 89.75 6.75 A 
B 2.560 | 92.0) 90.5 aR .0 ai 
A 2.240 10 90.75 86.75 5 
B 2.580 92.0 90.5 88.0 R 
A 2400 89.5 88.25 85.55 i 
B 2,280 6.5 85.0 Me |G 
A 2,400 a5 88.25 85.25 a 
B 2.280 n6.5 85.0 81.5 | | A 
A 2.680 80.0 87.75 B75 
B 2,260 85.5 84.5 81.5. 3 
A 2680 | 89.0 R7.75 M.T s 
B 2,300 ; %&%.0 84.0 81.0 


S a T E E 


N.B.— A and B refer to different makers. 


All the above refer to 500-kilowatt converter equipment, operating at 25 cycles and 6,500 volts. 


The outstanding advantages to be ob- 
tained from the use of this class of con- 
verter are low prime cost, high efliciency, 
ability to stand overload limited only by 
the temperature rise, small floor space for 
a given output, and the high power-fac- 


of either transformer is proportionally 
less than the line voltage. For lighting 
schemes with distribution on the tare 
wire or three-phase system, there is a dis 
tinct advantage to be gained by the “star 
connection, since the centre point can be 
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connected to the middle or neutral con- 
ductor for balancing purposes. 

It has been pointed out previously that 
rotaries should be operated at low fre- 
quencies of twenty-five to thirty cycles 
per second to attain the best results. This 
guarantees the more stable operation of 
the machines, and permits a wider range 
of compounding than is obtainable with 
higher frequencies. The author believes 
that the tendency in the future will be 
toward .standardizing periodicities of 
twenty-five and fifty, as the latter, being 
an exact multiple of the former, enables 
the prime movers to be built on exactly 
similar lines, the only difference being in 
the number of poles. Where rotaries are 
being operated at forty to fifty cycles, it 
would appear desirable to have connected 
on the same system a proportion of in- 
duction motors, which would tend to act 

“electric dashpots” in the system, and 
thus help to make the rotary converters 
more stable than they would be in a 
system having nothing but rotaries. 

(6) Synchronous Motor-Generators— 
This type of equipment consists of a syn- 
chronous motor driving one or more gen- 
erators, the whole constituting one com- 
plete and self-contained set. No inter- 
mediate transformers are necessary, as the 
line pressure is brought straight on to 
the terminals of the stator of the motor. 
It is usual to build the motors of the re- 
volving-field type, with the exciting cur- 
rent led up through slip-rings to the 
field coils, cither from an independent 
exciter mounted on to the end of the 
shaft from the generator terminals, from 
the low-tension lighting bus-bars or other 
means to be described later. The merits 
of this system, in which higher frequen- 
cles can be employed, are simplicity of 


operation, flexibility, high power-factor in - 


working and the fact that the regulation 
of one direct-current side pressure is in- 
dependent of the alternating-current volt- 
age. As compared with rotaries, they are 
some three to four per cent less efficient, 
and their ability to stand overloads is de- 
termined by the overload capacity of the 
generator. For lighting and “mixed” 
systems, the synchronous motor-generator 
has much to commend it on the ground 
of stability, satisfactory parallel running 
and ease of regulation. 

(c) Non-Synchronous Motor-Gener- 
ators—The high-pressure currents in this 
case also are led either through choking 
coils or direct to the motor, and the start- 
ing up is accomplished from the high- 
tension side. Consequently, no compli- 
cated switch gear is required, and syn- 
chronizing is obviated. As with synchro- 
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nous equipments, the regulation on the 
direct-current side is independent of the 
alternating current. The great drawback 
to non-synchronous motors is the com- 
paratively low power-factor at which they 
work. For mechanical reasons, the width 
of the air-gap in induction motors is con- 
siderable, more particularly with small 
units, and it is advisable to watch this 
closely with a view to keeping it equal 
at top and bottom of the rotors. In order 
to avoid heavy lagging currents on the 
system, the motors should be run well 
up to their full load. Lagging currents 
not only waste energy, but pressure regu- 
lation becomes exceedingly difficult owing 
to their demagnetizing effects. It is for 
these reasons that the use of small non- 
synchronous motor-generators alone is 
not to be recommended, but a combina- 
tion of the types (b) and (c) can be used 
with good results. In every substation 
means must be provided for starting up 
from the alternating-current side in the 
event of low-tension direct-current not 
being available. For this purpose the mo- 
tor-generator with an induction motor is 
specially useful owing to the rapidity 
with which it can be started to enable a 
supply of direct current to be obtained 
for starting up the synchronous sets. If 
the latter be run with their fields “stif- 
fened” or slightly over-excited, the heavy 
lagging currents of the induction motor 
may in some measure tbe compensated for, 
and the power-factor of the system there- 
by improved. 

A modification of the ordinary induc- 
tion motor-generator has recently been 
brought forward by one firm in England 
under the name of ‘‘motor-converter.” 
This combination consists of a direct- 
current generator coupled to an induc- 
tion motor—the two machines being elec- 
trically as well as mechanically inter- 
connected. High-tension currents at fifty 


the direct-current armature by suitable 
cross-connections, and are there commu- 
tated. Theoretically, half the power of 
the combination is transmitted through 
the shaft, and the remaining half 
through the electrical cross-connections. 
In the first case the dhrect-current 
machine acts as a generator; in the 
latter case the motor acts as a trans- 
former, and the direct-current machine 
as a generator. To a certain extent, 
therefore, this machine appears to com- 
bine the advantages possessed by both 
motor-generators and rotary converters, 
and the practical results obtained there- 
from will be of considerable interest. 

Table ii shows the relative cost, effi- 
ciency, floor space, and power-factor of 
various sizes of the three classes of equip- 
ment. 

Fig. 1 comprises three curves show- 
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Fic. 1.—CoRVES SHOWING APPROXIMATE REL- 
ATIVE Cost OF THREE TYPES OF SUBSTATION 
EQUIPMENT. 


ing the approximate relative cost of three 
types of substation equipment. 

(d) Static Transformers—The distri- 
bution of polyphase currents at low press- 
ure is undoubtedly coming to the front. 


TABLE II. 


VOLTAGE 6,500. 


Asynchronous 
Motor-Generators. 


FREQUENCY 50. 


Rotaries (not includ- 


Synchronous 
ing transformers). 


Motor-Generators. 


01 9 0) | cee 220 kw. 220 kw. 
COSTS.. ineclsseetecsaeieesa ieee athe den soon £6. Th per iw, £5.5 per kw. £3.8 per kw. 
Efficiency (full load) . ......... cece eee eee es noe ws 
FIOni SPACE. ois sais Er ANERE NEESS ; ye $ approx. ik = approx. T approx. 
Unity. Unity. 


Power-factor (full load)......... cece cree eee ee 


periods circulate in the stator windings 
of the induction motor. Owing to the 
back electromotive force of the direct- 
current machine the speed of the rotor, 
however, corresponds to half synchronism 
only. Currents are, therefore, generated in 
the rotor windings at a periodicity of 
twentv-five, and these currents pass into 


There are already in England in- 
stances of new and successful public 
lighting schemes on this system, and a 
considerable demand is springing up in 
various towns for a supply of three-phase 
current to large works, more particularly 
in engineering and shipbuilding districts. 
A substation of this type has recently 
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been put down in Manchester for the 
supply of three-phase current at 200 
volts to some extensive locomotive works, 
where it is expected that the ultimate 
demand will be approximately 700 kilo- 
watts. It seems reasonable to suppose 
that the present recognized systems of 
converting alternating current to direct 
current will in time be superseded by 
one embodying direct transformation 
from high to low pressure. When one 
considers the increased capital involved 
in respect to plant and buildings for sub- 
stations equipped with rotaries or mo- 
tor-generators, the increased labor costs 
for running and maintenance and the 
moderate all-day efficiencies obtained, it 
would appear that the polyphase system 
of distribution for mixed “lighting and 
power schemes” has much to recommend 
it. The three-phase motor is proving 
eminently satisfactory where speed regu- 
lations is not a prime essential, and the 
difficulties even in this respect are not 
insuperable. . 

The transformation of polyphase cur- 
rents can be, and more frequently is, car- 
ried out by the use of three single-phase 
transformers, which may be connected 
up either “mesh” or “star” fashion. The 
advantage of using three-phase trans- 
formers is a saving in copper and iron, 
resulting in a lower first cost; further, 
their common magnetic circuit tends to 
reduce any variation in the pressure 
between the phases, and for this reason 
they are preferable for use on lighting 
circuits. The great advantage in using 
the single transformer type is that break- 
down risks are minimized and a smaller 
amount of spare plant is required. These 
points largely counterbalance the ad- 
vantages attendant on the use of three- 
phase transformers. Transformer units 
should be few in number and of as large 
an output as possible, since, although any 
gain in efficiency by the employment of 
large units may be inappreciable, sim- 
plicity in the arrangement of the sub- 
station and the reduction of the switch 
gear required to a minimum are im- 
pontant factors. 

Either oil-cooled or forced-draught ven- 
tilation transformers will give good re- 
sults, particularly if in the former proper 
means are taken with the larger units 
for securing the cooling of the oil by 
circulating cold water through it or vice 
versa. The second method has been more 
generally used in the author’s experience. 
This type of transformer, constructed 
with subdivided coils, not only keeps the 
transformer cool by allowing the forced 
air to circulate, but renders it more easy 
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to insulate for voltages up to 10,000 with 
perfect safety. Forced draught cooling 
involves the use of a blower, which is 
usually driven by a small induction mo- 
tor operating at low pressure. Such types 
of transformers are capable of giving 
very large outputs for their weights and 
high efficiencies. There is always the 
risk of breakdown of the induction mo- 
tor to be reckoned with, a state of affairs 
which usually ends in the particular 
bank of transformers being put speedily 
out of commission. 

The transformer with natural draught 
ventilation has much to commend it, as 
without a doubt air blasts, oil or any 
other cooling devices are somewhat open 
to objection. Given large radiating sur- 
faces inside and out, combined with ample 
ventilating spaces through which currents 
of fresh air can continuously pass, this 
type should give as good results as either 
of the former. 

The following table gives the compara- 
tive cost for the varivuus types of a 250- 
kilowatt equipment working at 5,500 volts 
and fifty periods: 


| Three Single- 
Three- Phase 
Re alee, Phase Trans- 


ormers., 
£ per kw. £ per kw. 

1 Oil cooled.............. Pin ae 

2 Cooled by air blast.... 0.78 1.17 

3 Natural cooled......... .9 1.5 


SWITCH GEAR. 

Position of Boards—It will be found 
convenient to place the high and low- 
tension boards on different galleries, 
either opposite to or at right angles to 
each other, but on the same level, with 
easy means of communication between 
the two. This arrangement, besides hav- 
ing the advantage of separating the high- 
tension and low-tension gear, will facili- 
tate the wiring up of the station and 
avoid any dangerous crossings of the 
cables. 

Type of High-Tension Board—Much 
has been written on this somewhat thorny 
subject, and the matter is still to a great 
extent sub judice. Three distinct types, 
however, have come within the author’s 
experience, viz., the flat board, the multi- 
frame, and the cellular or compartment 
board. The former with its exposed 
switches, fuses and wiring, etc., mounted 
sometimes dangerously low down, and 
smal] space provided at the back, is quite 
unsuitable for high pressures, and is 
rarely seen now in the later high-ten- 
sion substations. Several modifications of 
this type, however, are in use, such modi- 
fications consisting in the raising of the 
height of the high-tension bus-bars and 
partially covering them in, live fittings 
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of any description being exposed only at 
the back and top, the front being abso- 
lutely free from any high-tension work, 
and instruments mounted at the front 
being worked off transformers. Exam- 
ples of high-tension switchboards on 
these lines have been installed at the Cen- 
tral London substations, and are doing 
good service. 

The “multi-frame” type of board may 
be said to represent very largely the Con- 
tinental practice, and consists of prac- 
tically two or more distinct frameworks, 
the first carrying the marble front on 
which are mounted the switch han- 
dies and instruments worked off trans- 
formers. The second framework may be 
behind or above the former, thus 
forming a second gallery. This lat- 
ter carries all the high-tension work. 
Ample passage-ways are provided all 
round, and, in addition, all high-tension 
parts are enclosed in caging of iron mesh- 
ing with suitable doors which can be 
locked as required. This type has the 
disadvantage of taking up considerable 
floor space, but the possibility of attend- 
ants getting round to the high-tension 
portions at the back is not great, and the 
boards are readily accessible for cleaning 
and repairs when required. Next to safety 
should come efficiency and reliability, and 
on these points the multi-frame board 
gives excellent results. 

The “cellular and backless” type of 
board in one of its particular forms ìs 
well known in England, and has been 
most extensively used in single-phase sys- 
tems. Its adaptation for two and three 
phase working will be watched with con- 
siderable interest, especially as in some 
schemes it has come into direct compari- 
son with the multi-frame type. The 
whole arrangement of this type of board 
is too severely compact for the higher 
pressures and powers, and repairs are not 
easily effected when required, but the sav- 
ing in floor space is considerable, which 18 
a consideration when substation sites are 
restricted in this respect. 

Other types are generally modifications, 
combinations or extensions in some form 
or other of those named. In some cases 
the switch gear is subdivided into set- 
tions, occupying different galleries, o 
forming groups on the same gallery. In 
other cases all the high-tension gear 13 
remote controlled, operated by hand di- 
rect or auxiliary relay apparatus, either 
clectrical or pneumatic. 

Arrangement of Bus-Bars—The a 
rangement of the bus-bare is the first 
question to decide when the type of board 
has been settled. Simplicity as far a8 it 
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is compatible with reliability of supply 
is essential. With a mixed system the 
author considers that this is fairly ob- 
tained by using one set of bus-bars for 
lighting and another set for traction, every 
feeder and every machine being provided 
with “change-over” or “selector” switches, 
so that they can be connected up to either 
set of bus-bars. In effect a set of dupli- 
cate bus-bars is thereby provided. Means 
can also be provided, if desired, for 
coupling together the two sets of bars in 
the substation, but where it is the rigid 
practice to keep the traction and lighting 
bus-bars separate, it may be desirable 
that coupling switches should be provided 
at the generating station only. In the 
case of a lighting system only, it is still 
advisable as a stand-by and as a means of 
isolating any generator on to any feeder, 
that a duplicate set of bus-bars should 
be provided. The use of a second bus- 
bar has always been found invaluable in 
the testing of any faulty feeder or ma- 
chine, as it permits of this being done 
during the hours of ordinary supply. 
Such an arrangement of duplicate bars 
is, in the author’s opinion, preferable to 
the so-called ring systems with discon- 
necting links. For these reasons the extra 
capital cost involved will be well repaid 
by the increased reliability and efficiency 
of working. 

The question of “fusing” or not fusing 
is one that is still much debated. If 
fuses be decided on, then two conditions 
may be laid down as essential: (1) they 
must open circuit cleanly and without 
enabling a rise in potential to take place. 
(2) They should be situated on a gallery 
or in a basement alone; in short, they 
should be severely isolated from the rest 
of the high-tension gear, where, in the 
event of failure of action, the damage is 
confined to a comparatively small area. 
They should also be in duplicate. 

It may safcly be stated that excessive 
rises in pressure on interrupting the cir- 
cuit are not experienced with oil-break 
fuses, but whether this or the ordinarv 
type be adopted, the employment of spark- 
Gaps in addition on the system is to be 
recommended, as the additional expense 
Is trifling. Some one has truly said that 
fuses are very good things to do without, 
and from the author’s recent experience 
he is inclined to the conclusion that fuses 
are not to be relied on in extra high-press- 
ure Work, and that the substitution of an 
“overload” oil-break automatic switch 
with time limit and mechanical or elec- 
trical control attachment will give the 
best results. Such an arrangement should 
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be fitted to each high-tension machine in 
the substation,. the high-tension feeder 
ends being connected straight on to the 
bus-bars, and controlled by automatic oil 
circuit-breakers of the overload type at the 
power-house end only. In some cases re- 
verse-current circuit-breakers have been 
fitted on the feeders at the substation ends 
to ensure continuity of supply in the 
event of a short-circuit occurring on any 
one feeder. 

For the protection of high-tension over- 
load circuit-breakers, in the event of a 
feeder breaking down and to ensure their 
reliable working, the arrangement shown 
in Fig. 2 has been adopted in one or 
two systems in America, and is to be 
used on the Metropolitan District Rail- 
way, London. Between the centre point 
of the star-winding of the main generator 
or the substation converters and the earth- 
bar a resistance is inserted which will only 
carry four times the full-load current of 
the machine. As three-core feeder cables 
rarely break down between cores, but gen- 
erally to earth, the amount of current 
passing can only with this arrangement 


Fig. 2.—Prorectina Hich-TENsion OVERHEAD 
CIRCUIT-BREAKER. 

equal four times the full-load current of 

the generator. 

Synchronizing—The tendency appears 
nowadays to be in the direction of syn- 
chronizing at the line voltage. ‘here ap- 
pears to be little to recommend this, and 
it certainly is desirable on the grounds of 
safety to work off low-tension synchro- 
nizing bus-bars. 

Cable-Charging Gear—The question of 
the advisability of providing cable-charg- 
ing apparatus is another moot point. The 
author believes that in the majority of 
cases there is probably no need for this 
provision, and he would instance the Cen- 
tral London and Glasgow equipments 
with high-tension feeders some four to 
five miles in length. The American prac- 
tice is decidedly opposed to the instal- 
ment of this apparatus, and there is hard- 
ly a power station in the States to be 
found so equipped. It would be out of 
place somewhat to consider the pros and 
cons of the question in this paper, or of 
the various types used—viz., (1) sepa- 
rate motor-generator forming the cable 
charger; (2) water resistance; (3) the 
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“Partridge” arrangement, involving the 
employment of a three-phase transform- 
er, the primaries being connected in series 
with the three-core cables, and the sec- 
ondaries connected up to a non-inductive 
resistance. 

High-tension switch gear appears to be 
passing through a transition stage, de- 
signs seem to be changing almost every 
year, and nothing can be called standard- 
ized in this direction. Probably the de- 
sion of the future will be one that com- 
bines the cellular or compartmental ar 
rangement with remote control. 

EXAMPLES OF ROTARY EQUIPMENT. 

In a typical rotary substation in con- 
nection with the electrical equipment of 
the North-Eastern Railway, the size of 
rotaries employed is 800 kilowatts with 
three-phase connections. All the high- 
tension gear is placed down one side of 
the station, and the low-tension gear on 
the opposite side, with the rotaries and 
their accompanying transformers be- 
tween. The incoming high-pressure feed- 
ers are fitted with spark-gaps, provision 
being made by means of isolating switches 
to allow of their inspection while the feed- 
er is alive. The feeder switches are of 
the oil type, capable of breaking the maxi- 
mum current of the station, and electric- 
ally operated from the low-tension board. 
In connection with these switches are re- 
verse-current relays, which automatically 
open the switch should the current re- 
verse. The main high-tension bus-bare 
are placed on the top gallery and en- 
closed in fireproof cubicles—the main 
switches being situated on the intermedi- 
ate gallery—the fireproof wall supporting 
the high-tension gear being built of ce- 
ment blocks, with partitions between each 
phase and each circuit. Electrically op- 
erated switches are placed in the circuit 
between the high-tension bus-bars and the 
primaries of the transformers, fitted with 
time-limit overload cutouts, the second- 
aries being connected straight on to the 
three slip-rings of rotaries. Provision is 
made for all high-tension circuit-breakers 
to be inspected and cleaned with safety 
by means of isolating switches. 

The main transformers are of 280 kilo- 
watts each, with a voltage ratio of 5,500/- 
360 working at a frequency of forty. They 
are oil-insulated, of the self-cooling type, 
and are connected up in “delta.” The 
rotaries are started up by means of in- 
duction motors mounted on an extension 
of the armature shaft, separate step-down 
transformers being provided for the sup- 
ply to these motors. The machines have 
an efficiency of 93.44 at three-quarters 
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load to 93.94 at one and one-half times 
full load. 

The low-tension switchboard, besides 
containing the ordinary panels for operat- 
ing the direct-current side of the rotaries, 
comprises the panels for the operation of 
the oil switches on the high-tension feed- 
ers and transformers. 

In another typical arrangement for a 
large capacity rotary substation, the main 
high-tension bus-bars are placed below 
ground floor, single three-phase tran:- 
formers are employed, and the cooling 
of the latter is effected by means of a 
separately driven blower set. Reactance 
coils are used in conjunction with the ro- 
taries for traction purposes to obtain the 
compounding effect; these reactance coils 
would be replaced by induction regulators 
(which enable the impressed electromotive 
force on the rotary slip-rings, and, con- 
sequently, the direct-current voltage, to be 
varied at will), if the machines were used 
for lighting purposes. The low-tension 
switch gear is similar in all respects to 
that of an ordinarv direct-current station. 
In the case of a purely traction system 
the switchboard proper would only con- 
tain one pole, the remaining switches and 
bus-bars being placed in the vicinity of 
the machines themselves in the same way 
that equalizer switches and bars are now 
placed in many large direct-current trac- 
tion stations. 

The negative pole of the rotary being 
directly connected ta the negative bar and 
earth without introducing any switch, the 
secondary of the transformer is perma- 
nently earthed through the machine, and 
forms a safeguard in case the high-ten- 
sion winding of the transformer should 
break down on the secondary. This ar- 
rangement very much simplifies the switch 
gear, as the equalizer switch is mounted 
on the rotary itself, the equalizer bar 
and negative bar being placed in a pit 
close below the rotaries, leaving only the 
positive single-pole switch and bus-bar to 
be placed behind the switchboard proper. 

It is preferable that the high-tension 


transformers in substations of this type 
should be placed in the same room as the 
rotary converters themselves. The great 
advantage of having them continually 
under observation, in the author’s opin- 
ion, outweighs the argument that the 
safest position for the high-tension appa- 
ratus of this nature is under lock and 
key. It is quite possible for a serious fire 
to start without the fact being known 
when the transformers are contained in a 
separate compartment, whereas, when 
they are readily seen, they can be cut off 
from the line on the slightest indication 
of a fault. 


(To be concluded.) 
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Recent British Electrical In- 
ventions. 


The following are abri d tions of British 
seg pe speciali Leann or the DUETTEN n a 
y Messrs. Hughes oung, ee ts 
and engineers of 23 Coleman treet, Lindon. E C., 
of whom our readers may obtain all information and 
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4,836.—March ` 2, 1903. Patentees, 
Messrs. Siemens & Company, 12 Queen 
Anne’s Gate, Westminster, England. 
To increase the strength of a long com- 
mutator and to provide for effective cool- 
ing of the segments, the commutator is 
made up of two or more separate spaces 


Fie. 1.—COMMUTATOR. 


between them as shown in Fig. 1. The 
segments s of onè commutator are con- 
nected to those of the contiguous one by 
thin strips on conducting material V, 
which forms a grid through which the 
air can pass. The body b is supported 
on the hub n by ribs r, the spaces be- 
tween which form ventilating channels 
in connection with the air spaces between 
the contiguous commutators. 

5,150.—Marech 5, 1903.  Patentee, 
R. W. Saunders, 14 Southerton Koad, 
Hammersmith. 

A method of preventing undue sparking 
at the interrupter of an induction or 


Fig. 2.—SPARKING COIL. 


sparking coil is shown by Fig 2. The 
contact G’ with which the contact E? 
of the vibrating armature lever E pivoted 
at C, cooperates to make and break the 
induction coil circuit is carried by a flat 
spring G, which causes the contact G’ 
to follow the contact E? on the “break” 
stroke and so retard the break until con- 
tact E? is moving rapidly. The con- 
tacts E?, G’ are normally forced together, 
and the spring G strained by a spring H’. 
The contact E? may be adjustable and 
the spring G placed under it as shown, or 
the spring may be adjustable and placed 
over the spring lever E between its pivot 
and the armature E’. 

5,183.—March 5, 1903. Patentee, M. 
Kotyra, 26 Avenue des Ternes, Paris. 
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Telegraphs. A keyboard transmitter 
for the Morse or other code consists of 
a number of keys d’, each for one letter 
or sign, and each connected with means 
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Fie. 8.—KEYBOARD TRANSMITTER. 


for producing the corresponding suc- 
cession of currents in the line. In the 
construction shown in Fig. 3 each key 
is a vertical strip sliding vertically in 
slots in stationary plates b’, a’, and nor- 
mally held up by a lever e and a spring 
e?, Each strip has arms carrying pivoted 
pieces g’, g? and rollers, these being nor- 
mally held straight out by springs; the 
piece g’ can turn upward, and the piece 
g? downward only. When a key is pressed 
down, the roller in the pivoted piece 9° 
bears against a stationary insulated cam h, 
and the key is thus moved forward in the 
slotted plates b’, a’, in opposition to spring 
pressed rollers f?. The roller in the pivot- 
ed piece g’ is caused to pass along station- 
ary metal contacts c?, through which cur- 
rent is thus passed to line. The rate of 
signaling is limited by a toothed sector j 
on the lever e engaging and turning a long 
pinion k and an air fan. When the key 


Fia. 4.—AUTOMATIC GATE OPENER. 


is allowed to rise, the pivoted piece g 
turns down in passing the cam h, and the 
roller in the front piece g’ rises cleat of 
the contacts c?. 

5,204.—March 5. Patentee, T. Vickers, 
29 Woodborough Road, Nottingham. 

To automatically operate the brakes 
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when a safety fender is brought into use 
the gate 23 or other part of the safety 
fender of an electric tram car is moved 
by contact with an obstruction, the arm 
26 is released from a catch 28 and allows 
a spring 27 to reverse a switch 12, which 
applies the electric brakes. The switch is 
interposed between the ordinary hand-op- 
erated controller 6 and the motor 13, and, 
when in the position shown in Fig. 4, al- 
lows the controller to be manipulated, 
either to supply current for the motor or 
to apply the electric brakes 17 through 
the ordinary connections. When the switch 
12 is reversed, current flows from the mo- 
tor, acting as a generator to the electric 
brakes, and may also flow through a pull- 
out 20, which operates the switch 21 to 
disconnect the controller from the trolley 
wire 1. 
5,240.—March 6. Patentee, R. H. W. 
Knight, 108 Ardgowan Road, Catford. 
Conduits are formed of strips of sheet 
steel, hard bronze, brass, fibre compound, 
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Fics. 5 ann 6.—CONDUIT AND TUBULAR FUSE 
Box. 


ete., bent so as to form a trough a little 
more than a semicircle in section. One 
such piece is secured to the wall, ete., and, 
after the conductors are inserted, a second 
similar one is sprung over it, as shown 
in Fig. 5, to form a complete tube. 
T-pieces, crosses, bents, ete., are similarly 
formed. Fig. 6 shows a tubular fuse box 
similarly formed. The tubes may be in- 
sulated by placing them in a slightly heat- 
ed condition into a bath of paint, enamel, 
pitch, bitumen or rosin, and then allowing 
them to cool. 
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Naval Control of Wireless Teleg- 

raphy. 

President Roosevelt approved on 
August 1 the report of the board appoint- 
ed some time ago to consider wireless 
telegraphy in the United States, in its 
relation to the army, navy and general 
government use. Rear-Admiral Robley 
D. Evans, chief of the lighthouse board ; 
Brigadier-General A. W. Greeley, chief 
signal officer of the army, and Professor 
Willis Moore, chief of the weather bureau, 
with a representative of the department 
of commerce and labor, composed the 
board. By the report of this board, con- 
trol of coastwise wireless telegraph sta- 
tions is given to the navy, and control 
of whatever stations are necessary to com- 
municate with the various army posts is 
given to the army. ‘This arrangement, 
however, must not interfere with the 
coastwise stations. The army is to have 
control of the wireless stations in Alaska 
and on the frontier. The board also rec- 
ommends legislation by congress to pre- 
vent interference in any way by private 
stations with navy control of the coast- 
wise stations. 
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Artificial Loads for the Dissipation 
of Electric Power. 

Discussing artificial loads, H. C. Davies 
writes in substance as follows: 

An artificial load is an obvious neces- 
sity with the comparatively large sets in 
use at the present day, due regard to lia- 
bility and freedom from risk necessitat- 
ing the trial running of the set at some- 
thing approaching full load for a short 
time after a repair of anything but a 
trifling nature has been performed. This 
is especially the case in alternating works, 
owing to synchronizing difficulties. In 
a surprisingly large number of works tubs 
are used as artificial loads, but they are 
both impracticable and expensive and in 
alternating and direct-current works of 
any size it will be found to pay to install 
properly designed permanent water loads, 
the apparatus being simple and inexpen- 
sive. The passage of a current through 
water produces heat, as the boiling point 
is approached the resistance decreases 
markedly. For convenient working the 
water must be constantly renewed in order 
to maintain its temperature. ‘The nature 
and supply of the water must also be 
congidered as the resistance is apt to vary 
greatly. While the water load is un- 
doubtedly the best and handiest medium 
for testing, there are other types in use 
which may be recommended for purposes 
apart from machine testing. The car- 
bon rheostat was one of the first power 
absorbers and has done excellent service. 
The best form is made up of a series of 
carbon plates in a frame fitted with a 
screw for tightening up or slackening 
back, the contact between the plates be- 
ing increased or diminished and the re- 
sistance of the whole varied in propor- 
tion. In this form the resistance is due 
not so much to that of the carbon itself, 
as to the more or less bad contact be- 
tween the plates. Cooling is the chief 
difficulty presented by this apparatus and 
for this reason it is more suitable for 
small powers than for large. A handy, 
inexpensive form of artificial load may 
be made up of galvanized iron netting 
wound in a spiral, using non-inflam- 
mable insulating distance pieces or by 
folding backward and forward over an 
iron frame built up on insulators. ‘This 
is valuable for testing small machines 
such as excitors. Iron netting, especially 
that having a right-angled mesh, is an 
excellent dissipator of heat, one set of 
wires carrying current, while the other 
at right angles conducting away much of 
the heat. Expanded metal also makes an 
effective resistance and in many ways 
is preferable to netting, being stronger 


and requiring less supports.—E£lectrical 
Engineer (London), July. 
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Electricity as a Cause of Fires. 

The electrical bureau of the National 
Board of Fire Underwriters reports on 
the number of fires caused by electricity. 
For the three months from April 11 to 
July 11, there were 145 fires with losses 
aggregating over $172,000. Thirty-three 
fires especially mentioned in the report 
were due chiefly to grounding, short-cir- 
cuiting, destroyed insulations and defec- 
tive wiring. Twenty crosses of telephone, 
telegraph and other signaling circuits 
with lighting and power circuits were re- 
ported. Twelve fires were caused by dy- 
namos and motors, in eight cases due to 
burning out of armature or field coils. 
Twenty-seven cases of grounding of cir- 
cuits are reported, twelve of which were 
on awnings and metal work of buildings. 
Five fires were caused by short-circuiting 
in flexible cord, due chiefly to the use 
of defective commercial cord with poor 
insulation, and to the wrapping of the 
cord round pipes, nails, etc. Six fires were 
reported due to short-circuit of wires in 
fixtures, four by short-circuit in watt- 
meters, one of them being the old-style 
chemical device.’ Four fires were due to 
the use of open link fuses in defective 
porcelain cut-out blocks. Five fires were 
caused by the heat of incandescent lamps 
located near inflammable material. 
Twelve reports of damage by lightning 
were recorded. In a number of these the 
lightning entered the building over the 
lighting or signal wires which were not 
properly protected. 

pe gg 
Delegates of the British Institution 
of Electrical Engineers. 

The British Institution of Electrical 
Engineers has ‘elected the following 
gentlemen to attend the International 
Electrical Congress to be held at St. 
Louis on September 12 to September 17. 
Mr. R. Kaye Gray, president; Colonel 
R. E. Crompton, C. B., past-president ; 
Professor John Perry, F. R. S., past-presi- 
dent; Dr. R. T. Glazebrook, F. R. S., 
member of council; and Mr. H. E. Har- 
rison, B. 5., B. A. Mr. W. Duddell will 
act as secretary to the delegation. 

P S oe 
First Message from Nome, Alaska. 

General Greely, chief signal officer of 
the United States army, received at Seat- 
tle, Wash., August 9, the first telegraphic 
message ever sent direct from Nome, Alas- 
ka. It marks the inauguration of the 


government wireless system from Nome, 
107 miles to St. Michaels. From St. 
Michaels the message came by the wire 
line up the Yukon to Dawson, and thence 
to Seattle, traveling 3,500 miles alto- 
gether. 
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The Association of Edison Illumin- 
_ ating Companies. 

The twenty-fifth convention of the As- 
sociation of Edison Illuminating Com- 
panies will be held at the Hotel Went- 
worth, New Castle, N. H., commencing 
Tuesday, August 30, 1904, at 9.30 a. M. 
A most successful convention is antici- 
pated, and the member companies are 
requested to send as many representatives 
as possible. 

The following list of papers has been 
announced, and the subjects to be given 
consideration are important. 

“A Plea for Uniformity in Construc- 
tion and Operation of High-Tension Sys- 
tems,” Philip Torchio. 

“Notes on Economy in the Production 
of Steam,” W. F. Wells. 

“Experiences with Automobile Charg- 
ing Stations,” Joseph W. Cowles. 

“Vulnerable Points in Operation of 
High-Pressure Alternating Transmission, 
Supplying Large Distributing Systems,” 
D. L. Huntington. 

“The Relative Efficiency of Electric 
and Hydraulic Elevators,” W. C. L. 
Eglin. 

“Electric Heating and Cooking,” H. W. 
Hillman 

“Relations between Length of Are, 
Voltage and Candle-Power in Enclosed 
Arc Lamps; and the Effect upon Effi- 
ciency of Are Lamps by Varying Size of 
Carbons,” George N. Eastman. 

“Gas Engines vs. Electric Motors,” 
Frederick M. Kimball. | 

“Light and Illuminating Engineering,” 
W. D’A. Ryan. 

“To What Extent Should Central Sta- 
tions Make Investments?” John F. Gil- 
christ. 

“Results Up to Date Obtained from 
the Use of the Wright Demand System of 
Charging,” John W. Ferguson. 

“Results Up to Date Obtained from 
the Use of the Wright Demand System 
of Charging,” Arthur S. Knight. 

“Some Commercial Problems,” Joseph 
D. Israel. 

“Notes on European Testing Labora- 
tories,” Dr. Clayton H. Sharp. 

“Measuring Instruments in Generating 
and Substations,” Caryl D. Haskins. 

“pyoubles and Losses between Gener- 
ators and Customer’s Services,” P. Junk- 
ersfeld. 

“Some Data on 
Arthur Williams. 

The Hotel Wentworth is reached va 
Boston, thence by Boston & Maine Rail- 
road to Portsmouth, N. H. Conveyances 


Electric Power,” 
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will mect the train and transport the 
guests to the hotel. 

The announcement of this meeting, 
which is made by Mr. Wilson S. Howell, 
assistant secretary, Eightieth street and 
East End avenue, New York city, sug- 
gests that the delegates be accompanied 
by the ladies of their families. There 
will be many features of interest and 
entertainment which they will appreciate 
and enjoy. A golf tournament has been 
arranged, and prizes have been offered. 


The International Railway Congress. 

The seventh convention of the Interna- 
tional Railway Congress will be held at 
Washington, D. C., May, 1905. From 
April 27 to May 2 the delegates are ex- 
pected to arrive, and on Wednesday, May 
3, the registration bureau at Washington 
will be opened. On Thursday, May 4, the 
formal opening session will take place. 
From May 5 until Mav 13 there will be 
formal meetings of the sections of the 
congress. On May 15 the various sections 
will depart on tours of inspection. Ap- 
proximately, there are 183,946 miles of 
railways represented by the members of 
this congress. | 

The work of the congress will be di- 
vided into various sections. Section 1 
will take up ways and works; section 2, 
locomotives and rolling stock; section 3, 
working; section 4, general; section 5, 
light railways. 

The International Railway Congress is 
a permanent organization established to 
promote the progress and development of 
railways. The “adherents” of the con- 
gress are railway administrations and gov- 
ernments. Its affairs are regulated by a 
permanent international commission com- 
posed of the ex-presidents of the sessions 
of the congress, who are members ex 
officio, and thirty-three elective members, 
of which one-third retires at each session 
of the congress. 

The present officers are: president, A. 
Dubois; general secretary, Louis Weissen- 
bruch; treasurer, Edouard Holemans. 

—_> 
Trolley Dining-Car. 

A trolley dining-car is to be established 
by the Aurora, Elgin & Chicago Railway 
Company. While it is stated that this 
trolley will be at first available only for 
special parties, the dining-car will eventu- 
ally be placed in general service, making 
four runs daily between Chicago and the 
Aurora and Islgin terminals. The car 
was built at an expense of $12,000, and is 
named the “Carolyn.” Twenty-eight per- 
sons can be accommodated. 
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Liquid Fuel in Its Application to 
Electricity Works. 

In times of sudden and great demand 
for steam, the methods of coal firing be 
ing admittedly so unsatisfactory and 
wasteful, writes Francis H. Davies, it 
seems strange that no effort has been 
made to reduce this inefficiency by the use 
of oil fuel. This would have the double 
advantage of securing greater reliability 
and reducing cost. At the present time 
petroleum fluctuates too greatly in price 
to warrant its exclusive use as a fuel, but 
as an adjunct to coal-fired boilers under 
conditions of stress, it would be very 
valuable. The effect of fresh fuel in a 
furnace, howsoever fed, is always a damp- 
ing of the fire when the contrary is most 
desired, and the frequent result is that 
by the time the extra steam is ready the 
demand for it is gone. With oil, on the 
other hand, there is no rush or smoke, no 
extra labor and a great increase in the 
steam. Less equipment is required, s0 
many stand-by boilers not being needed, 
and the combustion of extra fuel is stop- 
ped immediately that the demand ceases. 
Ideal conditions for the burning of oil 
are more easily obtained than for coal. 
It may be burned in any furnace, but 
gives highest efficiency in one lined with 
refractory substances as the full vaporiza- 
tion of the oil is got. The amount of air 
required with petroleum is fifteen times 
the weight of the combustible. Its steam- 
raising capacity is twice that of the aver- 
age coal. The present method of burning 
petroleum is by spraving it into the fur- 
nace in an atomized state, some authori- 
ties preferring steam as an atomizing 
agent, and others air. Which ever is used 
should be thoroughly dry.—Electncal 
Magazine (London). 

pee ee 
The American Electrochemical 
Society. 

The St. Louis meeting of the American 
Electrochemical Society will be held on 
September 13, 15 and 16, On September 
13 and 15 a joint meeting will be held 
with section C of the International Elec 


trical Congress. On September 16 a 
joint meeting will be held with the Bun- 
sen and Faraday societies. The meet 
ings will be held at the Coliseum, Olive 
street, between Thirteenth and Fourteenth 
streets, St. Louis, Mo. 
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American Society of Municipal Im- 
provements. . 

The annual meeting of the American 

Society of Municipal Improvements wil 

be held at St. Louis, Mo., October 4 t0 


6, inclusive. The programme has not yet 
been issued. The office of the secretary 
of the society, Mr. George W. Ton B 
in the Municipal Building, Brook 
N. Y. oe «ee 


August 13, 1904 


Electrical Patents. 


John A. Little, of St. Louis, Mo., haa 
assigned to the Globe Electric Company, 
St. Louis, Mo., a patent recently obtained 
by him on an improved vehicle lighting 
apparatus. In the embodiment of the 
invention, a sleeve made in two parte and 
fastened together by screws is firmly 
clamped upon the axle. The outer end 
of the sleeve is enlarged to form a flange 
and journal. Upon this journal a gear- 
wheel ia adapted to rotate. An oil-cup 
is provided for lubricating the bearing. 
A collar is fastened upon the hub of the 
vehicle wheel and held in place by means 
of a set-screw. This collar is provided 
at one side with a groove which fits over 
the inner end of the hub, and has at its 
opposite side two notches or keyways into 
which corresponding keys carried by the 
side of the gear-wheel are adapted to 
enter. Brackets are fastened to one side 
of the sleeve or casing and carry journals 
in which the shaft is adapted to rotate. 
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Oil-cups are also provided for lubricat- 
ing the journals. Upon the journala are 
bosses to which a curved dust guard is 
fastened, the guard extending over the 
gearing. A driven gear-wheel is rigidly 
mounted upon the shaft and meshes with 
the previously mentioned gear-wheel. 
The inner end of the shaft is connected 
with the gearing in the gear-casing mount- 
ed on a plate carried by the vehicle frame. 
The armature shaft of a dynamo-electric 
machine is adapted to be rotated from the 
shaft through the medium of the gearing 
in the gear-casing. The operation of the 
invention is as follows: when the vehicle 
18 In motion, the rotation of the vehicle 
wheel drives the gear-wheel to which the 
Vehicle wheel is keyed. This in turn drives 
the gear-wheel which rotates the dynamo 
armature by means of the ehaft upon 
Which it. is. mounted and the gearing in 
the Rear-casing. When it is desired to 
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remove the vehicle wheel for oiling the 
bearing or for any other purpose, it may 
be done without disturbing the gearing, 
since the gear-wheel which is mounted 
upon the journal is not dependent for 
its support upon the vehicle wheel, but 
is supported independently of such wheel 
upon the journal, carried by a sleeve upon 
the axle of the vehicle. 

A system of house wiring has recent- 
ly been patented by Joseph W. A. Rich- 
ardson, of New Orleans, La., the object 
of which is to provide an arrangement of 
main-wire conduits so constructed as to 
be invisible, but in which ready accesa 
may be had to any part of the wires con- 
tained therein. In carrying out the in- 
vention a strip is arranged at the top 
of the side walls of a room adjacent to 
the ceiling, and in the face of this strip 
is formed a series of longitudinal pas- 
gages or channels, forming conduits in 
which are disposed the main wires of 
the system. In the passage at the upper 
end of the strip are arranged all the low- 
potential wires, such aa telephone, signal, 
or bell wires. In another passage or con- 


duit are arranged all positive wires, and 


in other conduits are arranged all nega- 
tive wires of the lighting circuit of the 
system, so that the wires of each class 
are separated from those of the other in 
channels or passages of their own, and as 
many circuit-wires as desired may be ar- 
ranged in the conduits. On the outer 
face of the strip are arranged two covering 
strips which are adapted to be removably 
secured to the strips by screws or other- 
wise. These cover strips are so arranged 
that either may be removed independ- 
ently and without disturbing the other, 
thus permitting access to either the high 
or the low-potential wires without uncov- 
ering the other. At the base of the side 
walls adjacent to the floor are arranged 
strips in which are formed passages or 
conduits in which are disposed the posi- 
tive and negative wires of other light or 
high-potential circuits. On the outer 
face of this strip are removably secured 
cover strips, the lower edges of which 
are rabbeted to enter a grooved retaining 
strip secured to the floor or the base of 
the strip. This grooved strip serves not 
only to retain the cover strips, but also 
to prevent the passage of water into the 
passages or conduits of the strips. At 
a convenient place in the house is ar- 
ranged a switch-cabinet, to which the 
terminals of the outside supply wires are 
brought after entering the building and 
from which all the conduits for the main 
wires in the building extend and where 
any or all of the main wires may be 
switched to or connected with the supply 
wires. At such points in the conduit 
strips as may be desired are arranged 
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outlet or distributing boxes, which are 
preferably rectangular in shape and form- 
ed of metal. These boxes are secured to 
the inner sides of the strips and project 
into recesses in the walls or between the 
thicknesses of the same. In these stripe 
are formed openings, which communicate 
with the boxes. In each side of the boxes 
are formed openings, with which the ends 
of branch conduits are adapted to be con- 
nected. Such of the holes in the boxes 
as are not connected with these conduits 
are closed by removable plates. The ends 
of the conduits may be connected with the 
openings in the boxes by providing an 
apertured plug having a head and a 
threaded stem. The stem of the plug 
is adapted to be passed through one of 
the holes in the box with the head of the 
same engaging the inner wall of the box. 
A jam-nut is then screwed on to the 
threaded shank against the outer wall of 
the box, thereby securing the plug in place. 
The ends of the conduits are interiorly 
threaded and into the threaded ends are 
screwed the threaded stems of the plugs, 
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thereby connecting the branch conduits 
with the boxes. ‘The branch conduits are 
preferably in the form of tubes and are 
constructed of metal or other suitable 
material and may be run in any direc- 
tion through the walls either between the 
thickness of the same or embedded in 
the plaster. They extend from the outlet 
or distributing boxes to such places in 
the ceiling or side walls of the room as 
it is desired to use the current and where 
the conduits are adapted to connect with 
auxiliary outlet-boxes similar in construc- 
tion to the other outlet-boxes. To the 
firat mentioned outlet-boxes are connected 
the side brackets and ceiling chandeliers 
for the lights. Through the branch con- 
duits are run feed wires which enter the 
outlet-boxes at one end and are passed 
through the openings in the rear walls 
of the strips and connected with the posi- 
tive and negative wires of the main line. 
The opposite ends of the feed wires enter 
the auxiliary boxes where they are con- 
nected with the chandelier or bracket 
wires or with a switch. 
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Electrotropism of Roots. 

An extensive study of electropic phe- 
nomena, carried on at Harvard Univer- 
sity, seems to indicate that the explana- 
tion advanced some two years ago that 
the turning of root tips toward the anode 
is most easily accounted for by attributing 
this reaction to the effect of electrons or 
electric charges of the ions, rather than 
to any mere chemical effect of the atoms, 
is entirely correct and that the conclusion 
that negative charges stimulate and posi- 
tive charges paralyze the embryonic proto- 
plasm of plants, is well founded. Seed- 
lings have been grown in ordinary soil 
and by the water culture method in the 
presence of an electric current under 
greatly varying conditions of temperature 
and current density with entirely uniform 
results. The least perceptible current pass- 
ing by the roots has been found in time 
to overcome the normal geotropic tendency 
and to turn their tips toward the anode. 
The passage of a comparatively strong 
current for a few minutes will produce a 
marked curvature after two or three hours. 
Vigorous roots have been deflected ninety 
degrees from their downward course in 
half an hour and with the current con- 
tinued the roots grow horizontally toward 
the anode, while if the current be discon- 
tinued they continue curving until a com- 
plete coil is formed, or they may gradu- 
ally bend downward again forming a 
double curve. The region of the initial 
curvature is dwarfed in its growth. There 
is also a flattening of the root on the con- 
eave side of the curve. A microscopic 
study of these electrically curved roots 
shows the protoplasms of the side nearest 
the anode coagulated and killed by the 
action of the current. Where the roots 
have been acted upon for but a short 
time, only a few of the cortical cells are 
affected, while for longer actions or more 
intense current the affected zone grows 
wider and wider and the normal part is 
practically a straight line at right angles 
to the path of the current. Very weak 
currents tend to check growth in length 
and the roots consequently take on a more 
stocky appearance. These results are prac- 
tically uniform, notwithstanding what the 
ions or electrons are. Distilled water, 
very dilute acid, gases and neutral salts 
are apparently alike in this relation, so 
that it is improbable that the results of 
these experiments can be attributed to pure 
chemical causes. It would seem that the 
all-important factor is the electron or elec- 
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tric charge of the ion; more specifically 
the positive electron—this being the one 
which produces the most striking effect. 
These effects are always in the same direc- 
tion, as far as is known, causing paralysis 
or actual death of the protoplasm exposed 
to the action of the positive charge. Nega- 
tive electrons seem to be too neutral in 
their relation to living cells, any effect 
when perceptible being a stimulation of 
the protoplasm.—Abstracted from the 
American Journal of Science (New 
Haven), August. 
l é 

The Electrical Transmission of Pictures. 

Dr. Arthur Korn has devoted consider- 
able time to the subject of the transmis- 
sion of photographs and pictures by elec- 
tricity and publishes a booklet in which 
he has described very precisely and care- 
fully the details of his method. Suc- 
cessful results have been obtained over 
telegraph and telephone lines for a dis- 
tance of 800 kilometres. A ray of light 
is made to pass systematically over the 
transparent film to be transmitted. After 
passing through the film it impinges upon 
a selenium cell, the resistance of which 
varies proportionately to the amount of 
light which passea through the photo- 
graph. These varying currents pass 
through the transmission line and are 
received in a moving coil galvanometer, 
the pointer of which in moving inserts 
or takes out resistance in a high-tension 
circuit, according as the current flowing 
in the moving coil changes. In the high- 
tension circuit a small vacuum tube is 
connected, the illumination of which is 
proportional to the light passing through 
the plate at the transmitting end of the 
line. This vacuum tube now passes over 
the sensitive photograph paper in syn- 
chronism with the ray of light over the 
transmitted plate and thus a reproduc- 
tion of the same is obtained. The trans- 
mitted film and sensitive paper are each 
wrapped on a glass cylinder. These cylin- 
ders are rotated by motors and synchron- 
ized once each revolution. Only one wire 
is needed for the transmission, with an 
earth return. In the transmission of half- 
tone illustrations and handwriting the 
articles are prepared on metal foil with 
non-conducting ink. ‘The conducting 
point travels over the nfetallic foil and 
closes and opens the sending circuit, ac- 
cording as it is traveling on a marked or 
an unmarked space. The receiver used 
by the author is a modification of the 


above, the essential point being the use 
of the vacuum tube fed with the Tesla 
currents. For a half-tone illustration a 
strip one-half centimetre wide and ten 
centimetres long can be sent in one hun- 
dred seconds. With the apparatus at 
present to be had the time taken to trans- 
mit a half-plate photograph’ is half an 
hour, but the lessening of this time is 
merely a matter of futher development. — 
From Elektrische Fernphotographte und 
Achnliches. 
a 

The Progress of the Jungfrau Railroad. 

The Jungfrau railroad is now open 
to the station Eimcer, 3,161 metres above 
the sea level. ‘There are about 1,000 
metres of the line to be completed. The 
last seventy-three will be covered by a 
vertical lift. The maximum grade of 
the road already built is about twenty- 
five per cent. Mr. L. J. Sidler describe: 
the equipment of the road: the power is 
generated by water at a station at Lauter- 
brunnen. A second station is to be built 
at Burglaiienen. The turbines are on the 
Girard and Francis system, operating 
under a head of thirty-five metres and 
generating 2,650 horse-power. The dy- 
namos are the products of the Oerlikon 
works and Brown, Boveri & Company, 
Baden. They generate a three-phase cur- 
rent at 7,000 volts. During the winter 
when the melting of the glaciers which 
supply the water ceases, power is derived 
from an auxiliary plant of two gas en- 
vines, with a fuel gas producer. Trans- 
formers at each station lower the voltage 
from 7,000 to 500, at which pressure it 
is used. The electric locomotives of which 
there are six, represent three classes, de- 
pending upon the method of control used 
during the descent. In two the non- 
synchronous motors driven by the weight 
of the train act as generators, delivering 
current to the main line. A third ha: 
an adjustable resistance, which may be 
used to absorb part of the energy develop- 
ed in the descent of the train, as it wa 
found in the start that with the small 
number of trains operating and the large 
amount of power developed in the descent, 
there were times at which the generating 
station was entirely relieved of the load, 
the dynamos then acting as non-synchron- 
ous motors and causing serious difficul- 
ties in the operation of the plant. The 
fourth and fifth locomotives by the Oer- 
likon works and the sixth by Brown, Bove- 
ri & Company, were built with the idea of 
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entirely absorbing the power generated 
by the descent. In the first two the 
motors, while operating as generators, do 
not have the primary windings traversed 
by the three-phase current of the line, 
but are supplied with a continuous cur- 
rent generated by a small six-pole dy- 
namo on the shaft of one of the motors. 
On the sixth engine the non-synchronous 
motors during the descent act as continu- 
oug current series dynamos. For the 
safety of the passengers, each locomotive 
is provided with two electric motors, 
each of which has a double train of gear- 
ing to the rack rail, so that with the 
breakage of any part, it is impossible to 
interrupt the connection. ‘The wheels 
gearing into the rack between the rails 
are on separate axles from those of the 
supporting wheels, freeing the latter from 
stresses due to power transmission. Three 
independent systems control the descent 
of the locomotive: in the first the motors 
are operated as dynamos under load. 
This will be the usual method of regu- 
lating the speed. Besides this there are 
two independent systems of mechanical 
brakes: the first consists of two sets of 
brake shoes, clamping against drums 
upon the main motor gears, the second 
an automatic stop brake, acting upon the 
drum of the motor and throws the action 
automatically whenever the speed rises 
twenty-five per cent above the normal. 
These brakes act upon the rack between 
the rails; in addition there is an entirely 
separate safety clutch which grips di- 
rectly upon the smooth sides of the rack 
rail. During 1903 nearly 30,000 pas- 
sengers were carried on the road as far 
as it is completed.—A bstracted from Le 
Gente Civil in the Engineering Maga- 
zine, August. 
é 
Self-Exciting and Compounded Alternators. 


In this communication some particu- 
kirs are given relative to recent machines 
compounded upon the Heyland principle. 
The Hevland method of self-excitation 
and compounding does not necessitate any 
alteration in the standard design, beyond 
replacing the exciter by a commutator of 
special construction and winding the 
magnet wheel with the number of inter- 
connected circuits which are connected 
to this commutator. Connecting the three 
sets of brushes to the alternator terminals 
by means of a small pressure transformer, 
the machine becomes self-exciting ; and if, 
in addition, the brushes are connected 
wto the armature winding, by the help 
of a current transformer the machine 
compounds itself for constant terminal 
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pressure at any load and power-factor. 
It can also be made to over-compound. 
Such machines are synchronous, and their 
method of operation is precisely the same 
as that of the ordinary synchronous type, 
except that no hand regulation is re- 
quired. The alternators must be con- 
nected by an equalizing conductor, as in 
the case of compounded continuous-cur- 
rent machines. Curves illustrating the 
performance of a 300-kilowatt, three- 
phase compounded generator, built by 
Kolben & Company, and designed to give 
a constant pressure of 5,200 volts at its 
terminals at all loads, and a power-factor 
of 0.8, are given. These show satisfac- 
tory results, the fall of potential for full 
load and practically zero power-factor bhe- 
ing only 4.8 per cent. The curves show 
also the relation between the shunt and 
series excitations which varies with the 
load and with a fixed adjustment of the 
shunt regulator, and they indicate that 
this method of exciting gives a better 
utilization of the active material than 
the common method. This machine, with 
a direct-current excitation corresponding 
to 5,200 volts, at full load gave on short- 
circuit only sixty-mine amperes, or 1.7 
times the full-load current. Neverthe- 
less, in spite of the heavy armature re- 
action, the generator compounds exactly 
for constant terminal pressure at full load 
and 0.8 power-factor. The dimensions of 
commutator for this machine are thirty- 
six inches diameter and five inches effect- 
ive length. Some results are also given 
of a ten-kilowatt, three-phase, or eight- 
kilowatt, single-phase, compound gener- 
ator of this type. This machine com- 
pounds level with a full inductive load, 
and over-compounds nine per cent on full 
non-inductive load. The disadvantage 
that has been met in these compounded 
generators is in connection with the low- 
pressure excitation. Considerations of 
commutation require that this pressure 
should not be more than thirty volts, 
which calls for heavy leads between the 
machine and the regulator on the switch- 
board. This does not apply to the com- 
pounding circuits, as the series trans- 
former is mounted directly on the gen- 
erator in the position usually occupied 
by the exciter. This disadvantage is met 
only in the large generators, and in this 
case as the cost of the switchboard itself 
is large, the increase is not serious. How- 
ever, to get over this, Heyland has re- 
cently modified his method, and now sug- 
gests the use of an exciter which is com- 
pounded, instead of the generator. The 
exciter is provided with a supplementary 
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interconnected multiple-cireuit winding 
on its field system, in addition to its ordi- 
nary shunt winding, the supplementary 
winding being supplied through a cur- 
rent transformer and commutator, as be- 
fore. The commutator must rotate syn- 
chronously, and can be placed on the shaft 
of the alternator or driven by a synchro- 
nous motor. The exciter, by means of ita 
main shunt winding, furnishes the ex- 
citation necessary for the alternator at 
no load. As the load comes on, the field 
of the exciter is correspondingly increased, 
owing to the converted current which is 
proportional to the load current, and 
which circulates in its auxiliary winding. 
When the dimensions of the exciter and 
alternator field systems are properly 
chosen, the compounding of the main unit 
for any load or power-factor can be made 
exact. Probably the most important ap- 
plication of this method to indirect com- 
pounding will consist in its application 
to existing installations, since at com- 
paratively small expense, the exciters at 
present in use can be exchanged for com- 
pounded exciters, and the generators thus 
he made to compound for constant press- 
ure or to over-compound.—Abstracted 
from the Electrician (London), July 15. 
d 
A Mexican Hydroelectric Plant. 

Mr. Robert McF. Doble describes at 
length in this article the hydroelectric 
power developments and high-potential, 
long-distance transmission recently com- 
pleted by the Guanajuato Power and Elec- 
tric Company in the states of Michoacan 
and Guanajuato, Mexico. The Guanajuato 
Power and Electric Company, under a con- 
cession from the department of encour- 
agement, colonization and industry of the 
republic of Mexico, constructed a canal, 
pipe line, power-generating station, trans- 
mission line, substations and distributing 
systems for developing and marketing the — 
motive power of 283 cubic feet of water 
per second from the Duero river. The 
water supply is derived principally from 
mumerous springs found all over the ex- 
tensive watershed area. The slight varia- 
tion in the volume discharged demon- 
strates that there is an underground 
storage of great capacity. The Duero 
river is formed by the Chilchota and 
Camecuaro rivers, each of which is 
fed by tributary mountain streams from 
elevations varying from 5,000 to more 
than 12,000 feet above sea-level. The 
masonry dam is built of voleanic rock, 
the interior being laid up with lime mor- 

the exterior with Portland 
It is a curved structure with a 
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radius of 88.19 metres, the length of the 
crest being eighty metres. Its elevation 
is 1,662.40 metres above sea-level. The 
canal is 6,650 metres long, of trapezoid- 
al section, four metres wide on the bot- 
tom and 2.10 metres deep. Its uniform 
slope is 1 to 2,500. The carrying capac- 
ity is 283 cubic. feet per second. The 
pipe line is 3,300 feet long, with no 
lateral bends. The power-house has 
‘masonry walls built of native volcanic 
rock. The roof is of galvanized iron, 
supported by steel roof trusses and lined 
‘with an anti-condensation lining. Its 
inside dimensions are 200 feet in length, 
thirty-two feet wide. The floor is of 
cement. A low wall separates a length 
of forty fect at the easterly end of the 
building, where the transformers are 
placed. This portion of the building is 
two feet lower than the main room, and 
is: provided with drains into the tailrace. 
Each water-whcel has fifteen huge buckets, 
more than two feet in width, and weighing 
254 pounds apiece. ‘The buckets are ac- 
curately fitted to the rim of the cast- 
‘ron wheel centre, and secured thereto 
by means of two fitted steel stud bolts. 
The entrance edges are sharpened, the 
hydraulic surfaces are ground smooth 
and painted, and each bucket 1s brought 
to a standard weight, so as to obtain a 
dynamic balance. The generators are 
revolving-ficld, engine-type, 2,300-volt, 
three-phase, sixty-eycle, 200-revolutioné- 
per-minute machines, rated at 1,250 kilo- 
watts, but designed for a twenty-five per 
cent continuous overload. The total 
weight of the revolving element, con- 
sisting of the field, the shaft and the two 
water-wheels, is about 50,000 pounds. 
The speed is regulated by means of a 
governor operated by an oil-pressure sys- 
tem actuating the deflecting hoods. Con- 
tinuous current for exciting the alter- 
nators is supplied by two 120-kilowatt, 
500-revolution, self-contained, hydroelec- 
tric units, either of suflicient capacity to 
excite the four generators, so that one 
exciter is a spare. The current is con- 
veyed from the machines to the switch- 
board, and thence to the step-up trans- 
formers, through lead-covered, rubber- 
insulated copper cables laid in shallow 
covered ducts in the cement floor. The 
current passes from the generators 
through 600-ampere, oil-break switches, 
cach installed in a separate concrete de- 
partment of the 2,300-volt bus-bars. The 
field rheostats are supported on four- 
inch eve-beams above the switchboard, 
and are operated by means of chains and 
sprocket wheels. The bus-bars, oil switches 


` conductors 


ELECTRICAL REVIEW 


and wiring for the instrumente are all 


back of the board and out of the way. 
The switchboard has seven marble panels, 
one for each generator, one for each 
exciter, and one for two step-up trans- 


former circuits. From the switchboard 


the 2,300-volt current is conducted to 
the 1,800-kilowatt static transformers, 
where the potential is raised to 60,000 
volts for transmission. The trans- 
formers are delta-connected on the low- 
potential side, and “Y”-connected on the 
high-potential side, the neutral being 
grounded. The transformers are of the 
oil-insulated, water-cooled type. The 
tanks are twelve feet in height, and oc- 
cupy a floor space of three by six feet. 
From the step-up transformers the cur- 
rent is conducted to the transmission line, 
the wires passing out of the building 
through circular openings in the wall 
to a set of 60,000-volt disconnecting 
switches mounted just outside of the 
building, and thence to the first tower 
of the transmission line. On the inside 
wall of the building three rows of 60,000- 
volt lightning arresters are mounted, be- 
ing connected through switches to the 
outgoing leads. The 101-mile, 60,000- 
volt transmission line makes use of a 
hard-drawn copper cable, metal pins, 
cross-arms, towers for supporting the in- 
sulators, and unusually long spans. The 
are nincteen-strand hard- 
drawn copper cables, approximately three- 
eighths of an inch in diameter. The in- 
sulators are larger and heavier than those 
generally used, and were required to stand 
a test potential of 120,000 volts for five 
minutes. They are over twelve inches 
in height and fourteen inches in diameter, 
and weigh about fifteen pounds. The 
pins are of cast iron, conical in shape, and 
cored hollow. The towers are special 
forty-foot four-post galvanized steel struc- 
tures made of three-inch by six-inch by 
three-sixteenth-inch angles, braced and 
staid with smaller angles and rods. The 
towers are spaced 440 feet apart, except 
near Guanajuato, where the nature of 
the ground necessitated the use of a few 
sixty-foot towers and spans up to 1,320 
feet in length. The line is divided into 
four sections of about twenty-five miles, 
and is in charge of a superintendent 
whose headquarters are at the middle 
storehouse. At each of the three divi- 
sion points there is a first-class storehouse, 
a set of 60,000-volt disconnecting switches 
in the main line, a lne foreman and 
patrolman, both mounted. In the middle 
of each section there is a second-class 
storehouse in the care of a mounted pa- 
trolman, At Guanajuato the transmis- 


.rigating the strawberry fields. 
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sion line cables enter the substation 
through a set of 60,000-volt disconnect- 
ing switches, the same as at the generating 
station. The Guanajuato substation is 
113 feet long and eighty-nine feet wide. 
The wires enter the building through a 
set of lightning arresters with. disconnect- 
ing switches, and go to a bank of oil- 
insulated, water-cooled transformers. 
where the potential is reduced to 15,000 
volts. From the step-down transformers 
the cables pass through ducts under the 
floor to the switchboard, thence to the 
six 15,000-volt, three-phase distributing 
circuits, each of which is equipped with 
lightning arresters and air-break switches 
with tube fuses. At the mines and mills 
where the electric power is used, the po- 
tential is reduced in three-phase trans- 
formers from 15,000 volts to 460 volts 
for motor service. The Guanajuato two- 
phase, 2,100-volt ‘lighting system is sup- 
plied from a bank of 150-kilowatt, three- 
phase to two-phase transformers with a 
feeder ‘regulator in each phase. Power 


‘is supplied to various small industries 


throughout the city, including three grist 
mills, a foundry, a wagon works, paint 
factory, and various pumps used in ir- 
The in- 
ception and development of the enterprise 
are due to Mr. Leonard E. Curtis. He 
proceeded to Guanajuato to examine the 
title to certain mining properties, and 
while there investigated the possibilities 
of the water powers. He was later joined 
by Mr. Henry Hine, who undertook the 
financing of the proposition, and the mat- 


ter was subjected to an engineering ex- 


amination, which was made by Robert 
McF. Doble, of San Francisco; H. H. 
Filley, of Kansas City, and Charles T. 
Main, of Boston. This report was fa- 
vorable. The preliminary examination 
was made in March and April, 1902, con- 
struction was begun in the fall of the 
same year, and in October, 1903, the 
plant was put into regular operation — 
Abstracted from the Engineering Mago- 
zine (New York), August. 

Senay ees 
Convention of the Society of Chemi- 

cal Industry. 


The Society of Chemical Industry will 
meet in New York on September 8, ? 
and 10. Delegates will be present from 
England, Germany, Holland, Australia, 
India and the Straits Settlements. Sir 
William Ramsay, who has done some of 
the pioneer work in radium, is the retir- 
ing president of the society. This will 
be the first meeting of the society m 
America, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Thomson High-Torque Induction 
Meter. 

The General Electric Company, Schen- 
ectady, N. Y., has produced a new design 
of the Thomson high-torque meter. All 
of the characteriatics of electrical per- 
formance for which this meter was prom- 
inently known have been retained or im- 
proved in the new design, while improve- 
ments have been achieved in the arrange- 
ment of parts, the appearance, and the 
reduction of size and weight. 

The manufacturer states that the limit- 
ations to which many induction meters 
are subject are entirely overcome in the 
new high-torque meter, and circuits of 
widely different characteristics can be ac- 
curately metered with this new device. 
The turning moment is much higher 
than has formerly characterized most in- 
duction meters. The weight of the rotor 
has been reduced to the lowest practical 
value; and in conjunction with the high 
torque produces a factor of “torque per 
unit weight” far in excess of other meters. 
A description of the various parts fol- 
lowa, 

The various elements are combined in 
a neatly designed rectangular iron case, 
provided with three supporting lugs. 
The elements are fastened to a spider or 
casting, which is in turn secured to the 
meter case by two retaining screws and 
two sealing pins. Removal of the screws 
and sealing pins allows the entire mechan- 
ism to be quickly and easily removed for 
inspection. The cover is held in position 
by means of two studs and wing nuts 
which firmly clamp it down on a felt 
packing, thus rendering the meter dust 
and insect proof. Two rectangular open- 
ingd fitted with glass windows are ar- 
ranged so that both the register dial and 

the meter dise can be plainly observed. 

The meter regiater is of the four-dial 
type, and on meters of less than fifteen- 
kilowatt capacity reads directly in kilo- 
watt-hours without the use of a multiply- 
mg constant. One division of the lowest 
reading dial is equal to one kilowatt-hour. 
Meters of capacities in excess of fifteen 
kilowatts have a multiplying constant of 
10, 100, 1,000, ete. 

The rotating element consists of an 
aluminum disc mounted on a small steel 
thaft, the lower end of which carries a 
removable pivot and the upper end a suit- 
able worm which transmits the disc 
movement to the meter register. If re- 


pairs are at any time found necessary, 
the disc can be removed without dis- 
turbing the damping magnets. 

The simple adjustable device, consist- 
ing of a small sliding rectangular con- 
ductor which, by means of a lever, can be 
moved backward or forward over the me- 
ter disc, permits a wide adjustment at 
light load. 

The meter is so designed as to avoid 
creeping on potential. This is a feature 
which will be appreciated by all users 
of induction meters. 

The magnetic circuit is practically 
closed on itself and projected fields tend- 
ing to demagnetize the damping magnets 
are prevented. The magnets are further 


Tue Tromson Hieu-TorQuE INDUC- 
TION METER. 


safeguarded by their position, which is 
at right angles to and at a maximum dis- 
tance from the coils. 

For meter jewels, carefully selected 
Ceylon sapphires only are used. The 
dtrength of the supporting spring be- 
neath the piston of the jewel mount in 
relation to the weight of the moving ele- 
ment of the meter is the subject of care- 
ful test in connection with every jewel 
screw manufactured. All springs not 
within the proper limits are rejected. 
A device securely locks the moving 
parts in position. This device is so ar- 
ranged that backing out the jewel lifts 
a supporting ring, raising the pivot from 
the jewel and holding it firmly in posi- 
tion. This supporting ring automatically 
releases the disc when the jewel is raised 
into position. 

All magnets used in the instruments 
are subjected to rigid inspection and an 


aging process. 


The high-torque induction meter is 
designed and adjusted to secure the high- 
est possible inductive load accuracy and 
to record true kilowatt-hours, either upon 
an entirely non-inductive load, such as 
incandescent lamps, or upon highly in- 
ductive loads, as fan or other motors. 
In view of the fact that 125 and 133- 
cycle systems are now quite generally 
being converted to sixty cycles, all meters 
ordered for use on 125 or 133-cycle 
systems are provided with means for im- 
mediate reconnection for sixty-cycle serv- 
ice to provide for a possible future change. 
Meters ordered for sixty-cycle service are 
not provided with this feature. Varia- 
tion in voltage or frequency of ten per 

cent either side of that for which it is 

calibrated does not affect the meter. 

For the convenience of companies 
which wish to test their meters before 
installation, a testing loop has been 
provided, located on the left-hand ter- 
minal board. By unsoldering this loop 
the meter can be tested on separate po- 
tential circuits. 

In installing, the supporting screw 
may be inserted prior to hanging. The 
meter may then be hung on this screw, 
the hole for the supporting screw be- 
ing keyholed. This permits of casy 
and immediate leveling, after which the 
other screws may be inserted. 

The meter is manufactured as a 
standard device in both two-wire and 
three-wire form. No tributary external 

devices are necessary for either two- 
wire or three-wire application, and cur- 
rent transformers are not used except in 
connection with sizes in excess of 300 am- 
peres, two-wire, and 150 amperes, three- 
wire. 

The meter is finished in black enamel 
and can be furnished with glass covers. 
Bulletin No. 4379 gives a detailed de- 
scription of this meter. 

Telephoning from Moving Cars. 

It is announced that the cars of the St. 
Louis, St. Charles & Western Railroad, 
running between St. Louis, Mo., and St. 
Charles, about twenty miles, will be 
equipped with telephones by the Ameri- 
can Car Telephone Company, enabling 
passengers in the cars to communicate 
with offices or stations along the line, 
while under way. The connection be- 
tween the car and stationary telephone 
will probably be by a separate trolley 
and wire. 


- ELECTRICAL REVIEW 


The Yale & Towne Electric Hoist. the hoist to pull as well at any angle. The 

The hoist shown in the accompanying Working parts are enclosed in an oil- 
illustrations, made by the Yale & Towne 
Manufacturing Company, New York 
city, is designed to meet a demand for 
a simple, convenient and durable power 
hoist. ‘The manufacturer states that it 
is made to withstand the roughest usage 
and give satisfactory service in the hands 
of inexperienced workmen. 

The material used throughout is of 
the best obtainable quality, and all parts 
are made to gauge, thus securing inter- 
changeability. The motor is placed above 
the oil-submerged parts of the hoist, and 
the motor-shaft bearings prevent the pos- 
sibility of oil entering the motor.. The 
improved oiling devices preclude the pos- 
sibility of heating from overload or in- 
jury from the high temperatures usually 
existing near the ceiling. The load is 
taken on wire hoisting rope of tough steel, 
wound on grooved drums that are keyed 
direct to the main shaft. At the bottom 
hook the steel hoisting rope passes around 
an equalizing sheave, thereby balancing 
the strain. All parts under tension or 
subject to transverse strain are forged 

steel or wrought iron. ‘The hoist bal- 

ances properly on its single upper hook 
whether loaded or empty, and pulls in 


SHEAVE AND Biock, ELECTRIC Holst. 


tight casing, which excludes dust and 
water, at the same time ensuring tubrica- 
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the motor brake become inoperative, the 
hoist can not run away. 

The hoist is operated from the floor, 
and is regularly equipped with a tele 
scope controller rod, enabling the work- 
man to control it from a point in full 
view of his work, without depending on 
signals to a crane operator. Pendant 
cords or chains will be furnished if pre- 
ferred, but the rod-controlling device 
gives.more accurate control of the load, 
and is so made that it can not catch on 
any obstruction and start the hoist when 
traversing on a crane or runway. 
> 
The Churcher Alternating-Current 

Rectifier. 

The Churcher system of alternating- 
current rectifiers, manufactured by the 
Electrical Appliance Company, of Cin- 
cinnati, Ohio, is a combination of devices 
designed to receive any alternating cur- 
rent and deliver a uni-directional cur- 
rent suitable to operate any electrical de- 
vice requiring a direct current. This 8p- 
paratus has been gradually and system- 
atically developed along lines suggested 
by actual practice, and, the manufacturer 
states, will meet all claims ‘made for it. 

The rectifier has no. moving parts, and 
requires no wiring, other than the two 
wires leading to it from the source of 
alternating current, and the two wires 
delivering the direct current. The recti- 
fier may be mounted on a board and at- 
tached to a wall, and can utilize spac 
which would not be of value for any 
other service. It is easy to install, and, 
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- THE CHURCHER ALTERNATING-CURRENT RECTIFIER. 


| owing to its simplicity, may be easily 
| taken care of. The solution is stated to 
be harmless, and the chemicals are cheap 
and readily obtained at any drugstore. 
In sizes below three kilowatts it is 
stated to be more efficient than a motor- 
generator. The actual working efficiency; 
of course, varies with the load, but not 
over such wide range as the mechanical 
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ELECTRIC Hoist, COMPLETE, SHOWING JOUINTED CONTROLLER RoD. 


a true vertical line throughout the lift. 
The single swivel hook suspension allows 


tion. An automatic cutoff prevents the load 
being hoisted too high, and even should 
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apparatus. The rectifier at full load will 
have an efficiency of over fifty per cent, 
and approximately forty per cent at one- 
quarter load. The operating cost, other 
than the charges for alternating-current 
supply, consista of the solution. loss, and 
wear on the aluminum and composition 
electrodes, which approximates four cents 
per 100 ampere-hours of direct-current 
supply at forty volts. At lower voltage 
the cost is practically the same, and. in- 
creases in proportion with each four volts 
added to the direct current delivered. . 

The Electrical Appliance Company has 
published full descriptive matter, with 
illustrations and price lists of standard 
types, which it will be pleased to send 
to any one interested upon application. 


The World’s Fair Exhibit of the 
D. & W. Fuse Company. 

The accompanying illustrations show 
two sample boards which the D. & W. 
Fuse Company, 407 Pine street, Provi- 
dence, R. I., has on exhibition at the St. 
Louis Exposition. This exhibit is in 
connection with the agent of the com- 


Boarn No. 1, SHowine D. & W. Fuse EXHIBIT AT THE 
WogrLD’8s FAIR. 


pany, the Western Electric Company, of 
Chicago, and is located in section 17 of 
the Electricity Building. 

Board No. 1 displays a complete line 
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Boarn No. 2, Saowixe D. & W. Fuse EXHIBIT AT THE 


WORLD’s FAIR. 
of boxes designed to operate satisfactor- 
ily on circuits ranging from 250 to 6,000 
volts, and comprises the following types: 
transformer cutouts, service switches and 


ELECTRICAL REVIEW 


boxes, entrance cutouts and railway cut- 
outs, all equipped with enclosed cart- 
ridge fuses, the types of contacts of the 
fuses varying according to the conditions 
for which the boxes are designed, some 
having the well-known clamp contact, 
where extreme vibration renders a clip 
fuse impracticable, while in other ‘boxes 


the spring clip fuse is used. 

On board No. 2 there is mounted a 
complete line of low-potential cutouts of 
the spring clip type, and also the type 
“A” or screw clamp contacts. This ap- 
plies also to the 500 and 2,500-volt cut- 
outs and fuses. In addition to the bull’s- 
eye indicating cartridge fuses, several 
other specialties are shown, such as re- 
loading plug fuses and several types of 
panel fuses. There are also telephone, 
telegraph and fire-alarm protectors. 

The boards are made of cherry, eight 
feet by five feet, with aluminum name- 
plates under articles giving the catalogue 
number. 


-<> 
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Supplies for the Panama Canal. 


At present no important purchases of 
tools and machinery for use on the Pana- 
ma canal are being undertaken. The 
only work being done 
is in the Culebro cut, 
where 900 negroes of 
the old French com- 
pany are employed. 


It is estimated 
that the inven- 
tory of the ma- 
chinery and ma- 


terials taken over from 
the French company, 
originally listed at 
29,000,000, will be 
about $2,000,000. 
The purchasing of large machinery and 
equipment will not begin for probably 
gix months. At present the only sup- 
plies being bought are for sanitation and 


disinfection. 
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Portable Electric and Hand Hoists. 

The United Telpherage Company, 20- 
22 Broad street, New York city, ia equip- 
ping many industrial works with its new 


line of portable electric and hand hoists. 
These have large drums and large 
sheaves, with a minimum headroom for 
the hoist, and are arranged for a dis- 
tributed locd to be suspended over the 
telpher and trailer. No expense or labor 
has been spared in making these hoists 
reliable and efficient. They are conven- 
ient to handle, as compact as possible, 
and are light in proportion to the work 
done. Above all, the company claims they 
are absolutelv safe. There are many new 
and important features in the design of 
these hoists, especially in the system of 
control. All the parts have been made 
interchangeable. 

In order to secure steadiness in opera- 
tion with a suspended load, the hoist is 
supported at the ends, giving a long base 
and preventing swaying. The load, if 
carried in a bucket, is held by means of 
a. brace from the hoist. 

With these portable hoiste all the gear- 
ing runs in oil, and all bearings are self- 
oiling, and ball-bearing thrusts are em- 
ployed. The motors are ironclad, water 
and dust-proof, with large commutators 
and ample mica insulation. 

The accompanying illustration shows a 
heavily constructed hoist with exception- 


PorRTABLE ELEcTaic Hoist, wita GUIDES. 


ally large drums and sheaves, for heavy 
lifts and high speeds. 


D o 
When the generating station on the 
great Ohio falls, near Louisville, Ky., is 
completed, it will furnish more power 
than any other single plant. Two hun- 
dred thousand horse-power will be gen- 
erated and distributed to Cincinnati, 
Evansville, Indianapolis and Louisville. 


i 
_" 


250 


The World’s Fair Exhibit of the 
De Laval Steam Turbine 
Company. 

The De Laval Steam Turbine Com- 


ELECTRICAL REVIEW 


ed to a De Laval centrifugal pump; one 
fifty-five-horse-power De Laval steam tur- 
bine, direct-connected to a De Laval 
centrifugal pump; one fifty-five-horse- 


THe WORKING EXHIBIT OF THE DE LavaL STEAM TURBINE Company, Minixa Gurca, 
ORLD’s Farr, ST. Lours, Mo. 


pany, Trenton,'N. J., is making an inter- power De Laval steam turbine, high-press- 


esting and instructive exhibit in the Min- 
ing Gulch, St. Louis Exposition. This is 
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ure centrifugal pump, and one thirty- 
horse-power De Laval steam turbine, di- 


EXHIBIT OF THE DE LAVAL STEAM TURBINR COMPANY. IN CONNECTION WITH THE BULLOCK 
ELECTRIC MANUFACTURING COMPANY, ELECTRICITY PALACE. 


an operative exhibit, and machines have 
heen installed as follows: one twenty- 
horse-power electric motor, direct-connect- 
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rect-connected to a twenty-kilowatt, di- 
rect-current generator, This exhibit is 
shown in one of the accompanying illus- 
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trations. The other illustration shows a 
300-horse-power, 200-kilowatt turbine- 
dynamo, which is exhibited in connection 
with the Bullock Electric Manufacturing 
Company’s exhibit in the Electricity 
Building. ia l 


The Remarkable Performance of a 
Storage Battery. 

On July 22 a remarkable ride was 
made in which, on one charge, an electric 
car ran from Providence to Boston and 
returned—a distance of probably 105 
miles. The distance from Providence to 
Boston was covered in three and one-half 
hours, at about the rate of fifteen miles 
an hour. The trip was made without 
accident and the hill climbing done easily. 
Three consecutive hills, a distance of one 
and one-quarter to one and one-half miles, 
were covered in ten and one-half minutes. 
The amperage rose to sixty-five and on the 
heaviest part of the incline, to seventy- 
six for about one-half minute on each 
hill. The average demand for the hills 
was from fifty to fifty-five amperes, the 
average on the level from twenty-two to 


‘ twenty-five. The battery stood at two 


volts per cell at the end of the trip, so that 
there were probably fifteen or twenty miles 
left. This performance places the elec- 
tric car where it can be depended upon 
for a day’s run and removes almost en- 
tirely the objection to electric automobiles. 
The Rhode Island Electromobile Com- 
pany, Providence R. I., are the builders 
of the above car. The weight of the bat- 
tery of forty-two cells is 1,219 pounds, 
and of the battery and carriage together 
a trifle less than 2,000 pounds. 


— e dpe 


Fire Protection of a Seaside Amuse- 
ment Resort. 

In order to ensure adequate fire protec- 
tion for the buildings which make up the 
amusement resort called “Dreamland,” at 
Coney Island, N. Y., a contract has been 
closed with the H. C. Vogel Automatic 
Sprinkler Company for installing an 
automatic sprinkler system in 
theatre and other buildings. 

The clectric tower at “Dreamland,” one 
of the exhibition features of the state, 
contains tanks holding 120,000 gallons 
of water. A ten-inch pipe connects with’ 
all the buildings, and will be attached to 
the sprinklers on the ceiling of each build- 
ing. In addition to the sprinklers, the 
two hydrants in the Electrical Building 
are so constructed that, in case of any 
stoppage of the flow from the reservoir, 
water can the forced into the sprinkler 
svstem by the two electric pumps in the 
“Dreamland” power-house. The cost of 
the sprinkler equipment is $30,000. 


every 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRIC LIGHTING FOR THE PHILIPPINES—The contract 
for the first isolated electric lighting plant ordered by the provincial 
board of the Philippines has been placed. The plant will be in- 
stalled by a local electrical. contractor in Manila. 


NEW YORK POWER COMPANY SOLD—lIt is stated that the 
property of the Empire Power Company at Scoharie Falls, near 
Amsterdam, N. Y., has been taken over by the Hudson River Power 
Company. Improvements are now being made to the plant. A 
transmission line will be constructed from Amsterdam to Speir’s 
Falls, connecting the Glens Falls and Scoharie power plants. 


EXTENSIVE RAILWAY WORK IN NEW YORK STATE—It is 
reported that at the beginning of construction of the Rochester, 
Syracuse & Eastern Railroad, next week, an expenditure of $6,000,- 
000 will be involved. The work was authorized at a meeting of the 
directors of the road on July 26. Considerable grading will be 
necessary, and it is estimated that the cost of this alone will be in 
the neighborhood of one million dollars. Rochester and Syracuse 
will be the terminals of the line, which will pass through many 
prosperous manufacturing towns. ‘Construction work will be heavy, 
and there will be a number of important bridges. 


BUFFALO GENERAL ELECTRIC COMPANY TO INCREASE 
ITS STOCK—Holders of stock in the Buffalo General Electric Com- 
pany have received notices that a meeting will be held in the offices 
of the company in the Fidelity Building, Buffalo, N. Y., on August 
17, to vote on the proposition to increase the capital stock of the 
company from $2,100,000 to $5,000,000. The reason given by Charles 
R. Huntley, vice-president and general manager of the company, for 
the proposed increase is the necessity of getting into position to 
meet the growing demand for electricity. The Buffalo General Elec- 
tric Company was organized in 1890, with a capital stock of $1,800,- 
000. Its president is Daniel O’Day, of New York city. 


NEW OREGON ELECTRICAL BNTERPRISE—Articles of in- 
corporation of the Portland Southern Electric Railway Company 
have been filed at Salem, Ore. The capital stock of the corporation 
is given as $1,000,000, and the incorporators of record are L. B. 
French, of Detroit, Mich.; W. J. Cook, of Astoria; M. J. Kinney, 
J. W. Waterborg and C. W. Miller, of Portland, and James H. Albert, 
of Salem. This is a part of the movement to construct an electric 
railway between Salem and Portland. While the ultimate object of 
the company is to construct a road as far south as Eugene, the most 
urgent portion of the proposed road will be between Salem and 
Portland, and it is the declared intention of the promoters to build 
the line between these two points within the next twelve months. 
The company will get all the power it needs from the Sandy river, 
and asks no subsidy of any character, except the right of way. 


RUSSIAN BLECTRICAL ENTERPRISE—Advices from St. 
Petersburg, Russia, state that there is considerable talk ın elec- 
trical circles of adopting electric traction on the Trans-Siberian 
Railroad. It is stated that in the near future it will be necessary 
to operate from forty to fifty trains per day. The speed of the 
trains, under present conditions, is limited by light rails, by the 
bad profile of the road, and by lack of water. The last-named 
difficulty experts say can be overcome by the construction of more 
Suitable ducts, or by using more powerful locomotives with tenders 
of large capacity. According to Count A. F. Lubienski, one of the 
leading Russian electrical experts, it would prove economical to 
establish electrice traction on some sections of the road. Nothing 
is said about the method of generating the electricity, and it is 
aes Improbable that this scheme will be undertaken for some 


PITTSBURG & ALLEGHENY COMPANY TO EXTEND ITS 
LINES—Plans are being prepared by the officials of the Pittsburg 
g a Telephone Company for the connection of a number 

onal independent telephone systems within a radius 


“pletion of the work in two years. 


of about 100 miles of Pittsburg with a long-distance service 


during the next three months. When the work is completed the 
service will be extended to Butler, Johnstown, Wheeling and other 
portions of western Pennsylvania and West Virginia. It is the 
intention of the company to extend the northeastern lines to 
Buffalo and Syracuse, N. Y. On August 22 application will be made 
to the governor for a charter for the Pittsburg-Butler Telephone 
Company, through the establishment of which {it is proposed to 
provide long-distance service to Butler end the adjoining neigh- 
borhood. The rights of way have been obtained by the company. 
The applicants for the charter are J. G. Splane, John S. Weller and 


T. J. Shuffin. 


MEXICAN ELECTRICAL NOTES—A contract has been secured 
from Pedro Alvarado for a complete electric pumping equipment at 
his extensive mines in Parral, Mexico. The contract calls for both 
station and sinking pumps of a special high-lift turbine type. The 
pumps will operate on a 750-foot head. They will be direct-connected 
to special water-proof motors of 130 horse-power each. Emrique 
Silva, of Penjamo, state of Guanajuato, Mexico, has applied to the 
authorities for a concession which will permit of the construction 
of an hydraulic plant on the river Angulo or Zacapu, located in the 
state of Michoacan, district of Puruandiro, for generating motive 
power. It is proposed to use 4,000 litres of water per second. Dr. 
Carlos Fenelon and Dr. R. W. Wallace and associates, who recently 
purchased the Barranca del Oro mining property, are to install an 
electric power plant and to build an electric traction system between 
the mines and the mill. The Palmillas Railway Company will con- 
struct an extension of its line from the state of Michoacan to the 
state of Morelos, Mexico. The Portezuelo Light and Power Com- 
pany, of Puebla, has ordered a 4,300-horse-power outfit, consisting of 
two 1,300-horse-power water-wheels and one of 1,700 horse-power. 
The machines will be built by the Pelton Water Wheel Company, 
and will be direct-connected to General Electric generators. 


WESTCHESTER COMPANY'S FRANCHISE SIGNED—Mayor 
McClellan signed, on August 3, the franchise passed at the last 
meeting of the board of aldermen, granting the right to the New 
York, Westchester & Boston Railway to cross certain streets in the 
borough of the Bronx. This is the second time the application has 
come before the mayor. Last spring it was vetoed, on the ground 
that no provision was made for compensation to the city. The 
application of the Portchester Railroad Company. the rival of the 
New York, Westchester & Boston, and between whom bitter con- 
tentions have prevailed for several years, has not been passed upon 
by the railroad committee of the board of aldermen. The West- 
chester company was incorporated in 1872. By an oversight no 
affidavit was filed certifying to $1.000 of stock for every mile of pro- 
posed railroad, as provided by law. In spite of this defect in its 
charter the company pursued operations until 1873, when its value 
depreciated, and after some litigation the road passed into the hands 
of a receiver in 1876. In 1881 William R. Van Pelt acquired the 
rights of the company, by order of the Supreme Court, for $5,500. 
He then organized the East River & Connecticut Company, but 
failed to raise the capital to build a road. Nothing more was heard 
of the road for twenty-two years. In 1903 the present group of 
capitalists controlling the venture secured a charter by act of the 
legislature. At a recent meeting of the stockholders it was voted to 
raise the capital stock from $1,000,0C90 to $20,000.000. The contractor 
for the road is James P. McDonald. The contract calls for the com- 
William L. Bull is president of 
the company. The road will extend from 138th street, New York 
city, to Eastchester, twenty-five miles, with a branch from Pelham 
to White Plains, and one from Clason's Point to Throg’s Neck. 


BELL TELEPHONE COMPANY'S LONG-DISTANCE WORK— 
Work has been started on the new long-distance telephone wires for 
the Bell Telephone Company from Philadelphia to New Orleans, a 
distance of some 1,260 miles. This is said to be a small part of the 


232 


extension which is proposed to the Bell system. It is estimated 
that an expenditure of $4,000,000 is involved in the new lines and 
in extensions to existing circuits. 


RECEIVER APPOINTED FOR VIRGINIA PASSENGER AND 
POWÐR COMPANY—Judge Mullen filed an opinion at Petersburg, 
Va., on July 30, in the case of George E. Fisher against the Virginia 
Passenger and Power Company, et al. It grants Mr. Fisher’s plea 
for the appointment of a receiver, taking the ground that the com- 
pany is insolvent and that an accounting is necessary to protect the 
rights of,all concerned. This is adverse to the Gould interests, at 
whose instance a short time ago Judge Waddill appointed receivers 
for the whole system, of which the Passenger and Power Company 
is but a part. The latter petitioners based their contention on the 
ground that it was necessary to prevent the wrecking of the system 
by the harassing suit of Fisher. Counsel for the Gould interests in 
the Petersburg case will appeal to the Supreme Court. 


ELECTRIC LIGHTING. 


SHBPBOYGAN, WIS.—The electric light company will spend 
$37,000 in rewiring its system. 


GUTHRIE, OKLA.—It is stated that an electric lighting plant 
may be established at Tonkawa. 


REDDING, CAL.—The Shasta Power Company has been granted 
a franchise by the board of city trustees. 


PEABODY, KAN.—A company has been organized here among 
local people to establish an electric light and cold storage plant. 


SPRING VALLEY, WIS.—The village board has adopted plans 
and specifications for a municipal electric lighting plant, to cost 
about $10,000, and to be completed this fall. 


BATAVIA, N. Y.—The property of the Consolidated Gas and 
Electric Company in Batavia will be sold by Judge North, as referee, 
on August 29. The sale will be on the foreclosure of the $80,000 
mortgage held by the Rochester Trust and Safe Deposit Company, 
as trustee. 


ALTURAS, CAL.—A 400-horse-power lighting plant is being in- 
stalled on Pine creek, about seven miles from Alturas. The electric 
current will also be used for operating commercial plants. The 
capacity may be increased at any time, as the water power is suffi- 
cient to generate 2,500 horse-power. 


TAMPA, FLA.—The Tampa Electric Company is now preparing 
to erect and install one of the largest electric power-houses in the 
South. The plant will be located on the Hillsborough river, on the 
site now occupied by the temporary plant. The frame building 
housing the temporary plant will be removed and the brick struc- 
ture erected in its place, covering considerably more ground than 
the present structure. The plans for the new plant and building 
have already been prepared. The building will be fifty by one 
hundred feet, and the new boilers and machinery will give a 
capacity of 1,000 horse-power. Ground has been broken, and the 
company expects to have the new plant in use by November 1. 
During erection and installation, the temporary plant now on the 
ground will continue in use. 


BOSTON, MASS.—The gas and electric light commissioners have 
given a hearing on the petition of the Greenfield Electric Light 
Company for an issue of $35,000 of new capital stock. The company 
was represented by its president, Frederick E. Wells, and its treas- 
urer, A. J. Doolittle. Last September the company received per- 
mission to issue $100,000 in bonds for permanent improvements. 
The new stock is wanted for the dam in the Deerfield river, for a 
power station and equipment. The company will have about 1,200 
horse-power at the dam, and this is expected to be enough except 
during a few of the driest weeks in summer. It is thought that 
auxiliary power will be had from a steam plant. The total invest- 
ment will be about $125,000. The dam will probably be finished in 
September and the entire plant by October 1. 


OBITUARY NOTICES. 


DR. ISAAC ROBERTS, F. R. S., died at Crowborough, England, 
on Sunday, July 17. 


JOHN DARE, formerly editor of the Telephone Magazine, Chi- 
cago, died at Colorado Springs, where he had been seeking relief 
from lung trouble. The funeral took place at Kokomo, Ind. 
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AUTOMOBILE NOTE. 


AUTOMOBILE RACES—The American Automobile Association 
has sanctioned the following automobile races: August 12 and 13— 
Automobile Club of Buffalo, Kenilworth track, Buffalo, N. Y.; 
August 15 to 20—North Jersey Coast Automobile Association, races 
and carnival, Long Branch, N. J.; August 19 and 20—Cleveland 
Automobile Club, Glenville track, Cleveland, Ohio; August 21— 
George B. Sidener, St. Louis Fair Grounds Association Race Track, 
St. Louis, Mo.; August 26 and 27—Motor Club of Detroit, Grosse 
Point track, Detroit, Mich.; Sept. 16—Dutchess County Agricultural 
Society, Poughkeepsie, N. Y. | 


LEGAL NOTE. 


PENNSYLVANIA RAILROAD COMPANY STILL AFTER 
WESTERN UNION WIRES—A cross bill to its suit against the 
Western Union Telegraph Company has been filed in the United 
States Circuit Court, Pittsburg, Pa., by the Pennsylvania Rail- 
road Comp..ny. The bill asks the Court for a perpetual injunction 
agafnst the defendant company, to restrain it from using any 
portion of the telegraph lines along the line of the Cleveland & 
Pittsburg Railroad, claiming the defendant company has no right 
to the use of the poles and wires, as all agreements and contracts 
made between the companies are now void. A partition of the 
property or the sale of the telegraph lines is also asked. 


PERSONAL MENTION. 


MR. A. L. POND has been reelected superintendent of the water- 
works and electric light plant at Coldwater, Mich. 


MR. A. L. DABNEY has been elected manager of the water- 
works, sewers and electric light plants at Greenwood, Miss. 


GEORGE L. GUERTIN has been made chief despatcher of the 
eastern district and Colby branch of the Colorado division of the 
Union Pacific system. 


MR. C. A. ANDERSON, who has been representing the Stanley 
Instrument Company, of Great Barrington, Mass., in Europe, has 
returned to the United States. 


MR. C. A. ECK, president of the Eck Dynamo and Motor Works, 
Belleville, N. J., has sailed for Sweden. It is expected that Mr. 
Eck will make a stay of some two or three months. 


DR. F. A. C. PERRINE who recently resigned from the vice- 
presidency of the Stanley Electric Manufacturing Company, has 
been elected president of the Construction Company of America. 


FRANCIS DRAKE, the mining expert of Johannesburg, South 
Africa, has been visiting the exposition at St. Louis. Before return- 


ing he will make considerable purchases of machinery and equip- 
ment. 


PROFESSOR BLONDLOT has been awarded the Lecompte prize 
of 50,000 francs by the Paris Academy of Science for the most 


interesting work in physical science. The research was on the 
N-ray. 


R. R. HAINES, manager of the Postal Telegraph-Cable Company 
at Los Angeles. Cal., has retired from active service. Mr. Haines 


has been employed in the telegraph service over a period of fifty-six 
years. 


MR. MAX OSTERBERG, consulting electrical engineer, New 
York, was taken suddenly ill a short time ago, and while physicians 
have not given up hope of his recovery, it is probable that he will 
not be able to return to his former duties. 


PROFESSOR GARDNER S. WILLIAMS, member of the Amer- 
ican Society Civil Engineers and professor of experimental hydrau- 
lics, Cornell University, has been appointed to the chair of engi- 
neering in the University of Michigan. 


MR. CYRUS O. BAKER, the well-known platinum refiner, 1s 
writing to his friends from Spitzbergen, the land of perpetual ice 
and the midnight sun. Mr. Baker is making a lengthy tour of the 
northern countries, both as a matter of recreation and business. 


MR. S. WOLFF has been made district engineer for the Bullock 
Electric Manufacturing Company at Cleveland, Ohio. Until recently 
Mr. Wolff was foreman of the testing-room at the Cincinnati works 
of the Bullock company. For a short time he was in charge of an 
installation in Mexico, under the direction of Mr. Frank P. Rae. 
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Returning from Mexico he again engaged with the Bullock company. 
His progress has been rapid, and although a very young man, he 
has had a wide experience in many lines of electrical engineering. 


MR. CHARLES E. WARNER, formerly general superintendent 
of the Allegheny County Light Company, has been appointed gen- 
eral manager of the San Juan Light and Transit Company, which 
operates an extensive electric lighting and traction system in the 


capital of Porto Rico. 


W. E. CRANE has assumed charge of the mechanical equipment 
of the Hotel Astor, Forty-fourth street and Broadway. The steam 
plant includes four 400-horse-power Rice & Sargent engines, elec- 
trical, refrigerating and pumping machinery. The engineering force 


consists of thirty-two men. 


M. V. THOMAS, who three years ago retired from active work, 
has found idleness hard, and is in harness again as editor of the 
Publisher and Retailer, devoted to book making and handling. 
Judged by the opening number, the Publisher and Retailer will be a 
welcome addition among the trade journals. 


THORNWELL FAY, until recently general superintendent of 
the Morgan and Louisiana Western lines, has been appointed vice- 
president of the Texas line of the Southern Pacific Railroad, with 
headquarters at Houston, Tex. Mr. Fay entered the railroad busi- 
ness at the age of fourteen as a telegraph operator. 


WILLIAM MAVER, JR., member of the American Institute of 
Electrical Engineers, author of “Wireless Telegraphy, Theory and 
Practice,” has published in the American monthly Review of Reviews 
for August an article entitled “Wireless Telegraphy of To-day,” in 
which an excellent résumé of the wireless situation is given. 


L. E. BENNETT, who superintended the work of equipping 
Bangkok, the capital of Siam, with an American electric lighting 
system and also installed an American plant in the palace of the 
King of Siam, has been appointed superintendent of construction of 
the harbor improvements at Cebu and Iloilo, Philippine Islands. 


MR. MILO G. KELLOGG has published a voluminous statemert 
regarding the Kellogg-Bell litigation. This statement, which takes 
up some one hundred pages, contains an introductory statement by 
Mr. Milo G. Kellogg, a copy of M. G. Kellogg's amended cross-bill, 
copy of the affidavit of M. G. Kellogg, and a copy of the affidavit of 
Mr. Robert S. Taylor. 


MR. W. H. WHITESIDE, general manager of sales for the Allis- 
Chalmers Company, was appointed, at a meeting of the board of 
directors of the Bullock Electric Manufacturing Company on July 30, 
general manager of sales of the Bullock company. Mr. Whiteside 
will now have entire charge of the sales departments of both the 
AllisChalmers and Bullock organizations. 


MR. CHARLES E. WARNER has accepted the position of general 
Manager of the San Juan Light and Transit Company, San Juan, 
Porto Rico. Mr. Warner was a student at Cornell University and 
spent several years in various branches of railway and lighting 
construction. He was manager of the northwestern agency of the 
Westinghouse Electric and Manufacturing Company at Tacoma, 
Wash., from 1893 to 1898. In 1898 he resigned his position with 
the Westinghouse company, and has been several years in engineer- 
Ing in Alaska, Nova Scotia and New England. Probably his most 
notable work was done as general superintendent of the Allegheny 
. County Light Company, Pittsburg, Pa. 


ELECTRICAL SECURITIES. 


The fluctuations in the stock market last week were narrow and 
irregular, the conditions generally reverting to the waiting attitude 
Which characterized the market several months ago. The cereal 
crop continues to be a most important factor in shaping 
events, and it is the imminence of positive reports as to the prog- 
reas of the harvest that is responsible for the delay in market move- 
ments. Notwithstanding continued reports of damage to the crops 
of this country, the fact of the very great shortage of the Russian 
wheat crop, and the stringency in other foreign quarters, points to 
a good demand at prices which will very much increase the ready 
money of the farmer after his wheat and corn shall have been dis- 
posed of. This increase in values, it is claimed, will stimulate an 
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investment demand, both in pure speculation and for industrial 
enlargements. 

Reports from several railroad corporations show that, in spite of 
decreased earnings, expenses have been lessened to a still greater 
degree, making a final net increase in profits. 

The labor situation does not seem to be much relieved, as the 
troubles in the meat-packing industry drag along in just about the 
same condition as a week ago. In New York city there has been 
inaugurated what may prove to be an extensive labor difficulty be- 
tween the employing builders and the building trades allied unions. 
The cotton workers in the Fall River district are still engaging in a 
disastrous struggle to both sides, and the only satisfactory develop- 
ment in the whole situation is the apparent peaceful end of the con- 
tention of the miners in the Allegheny district. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 6. 


New York: Closing. 
Brooklyn Rapid Transit.............eeceeee 515% 
Consolidated GasS........... 2c cece ccc ccccccs 195% 
General Electric............cc cece ee cevcece 162 
Kings County Electric. .........cceccecceses 200 
Manhattan Elevated............. ccc ccceee 150 
Metropolitan Street Railway................ 11874 
New York & New Jersey Telephone.......... 148 
Westinghouse Manufacturing Company...... 165 


The Westinghouse Electric and Manufacturing Company has 
issued a circular to stockholders, offering 50,000 shares of new 
stock on the same terms as the 90,000 shares issued last May, at 
$80 per $50 share, or 160 per cent. Of this issue, 37,500 shares are 
stated to have been underwritten at the subscription price. The 
purpose of the issue is to provide in part for the company’s invest- 
ment in the Lackawanna & Wyoming Valley Rapid Transit Com- 
pany, the British Westinghouse Company, the Canadian Westing- 
house Company, and electropneumatic patents for train control. 


Boston: Closing. 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating............... 251 
Massachusetts Electric.............0220e 00. 69 
New England Telephone................... 123% 
Western Telephone and Telegraph preferred. 9114 

Philadelphia : Closing. 
Electric Company of America.............. 815 
Electric Storage Battery common........... 60 
Electric Storage Battery preferred....,..... 60 
Philadelphia Electric................ 0.0000. 6% 
Union: ‘Tracthon 2ovsccauctitewes oe on 5374 
United Gas Improvement................... 8514 

Chicago: - Closing 
Chicago Telephone.................0ceeeeee 120 
Chicago Edison Light...................... 143 
Metropolitan Elevated preferred............ 521, 
National Carbon common.................. 31 
National Carbon preferred.................. 104 
Union Traction common......... divi dene 4 
Union Traction preferred.................. 26 


Northwestern Elevated’s July daily average of passengers was 
60,816, an increase of 1,423. 

Lake Street Elevated’s average daily traffic for July was 38,668 
passengers, including transfers, a decrease of 517. Tne report of the 
company for the year ended December 31, 1903, shows a deficit of 
$82,065, as compared with a deficit of $26,912 for 1902, and a surplus 
of $6,204 for 1902. 

The daily average of South Side Elevated for July was 69,899 
passengers, a decrease of 6,377, on account of the closing of the 
Washington Park race track. 

Receiver John C. Fetzer has issued the full annual report of the 
Chicago Union Traction Company for the year ending June 3v, 1904. 
The income account compares as follows: gross, $8,590,467; ex- 
penses, $6,109,216, leaving net of $2,841,251; other income, $137,019, 
making the total $2,618,270; charges, $2,352,881, leaving a surplus of 
$265,389, as compared with a aeficit of $364,195 for 1903. 

The Chicago Telephone Company installed 918 new instruments 
during July, and now has a total of 111,630. 
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ELECTRIC RAILWAYS. 


MBYERSDALE, PA.—It is proposed to extend the Meyersdale- 
Salisbury trolley line to Garrett, Pa. 


GOSHEN, N. Y.—-The contract for the proposed improvement to 
the Chester & Goshen road-has been let to Winfield Hays, of New 
Rochelle, for about $20,000. 


DANSVILLE, N. Y.—The business men of Mt. Morris are organ- 
izing a stock company to construct and operate a trolley line be- 
tween that village and Craig Colony. 


TORONTO, CANADA—Plans have been approved by the railway 
department for the construction of the Toronto & Hamilton Railway 
from Toronto westward to the township of Nelson, in the county of 
Halton. 


ST. PAUL, MINN.—The board of county commissioners has í 


granted to the St. Paul City Railway Company a franchise for the 
extension to White Bear Lake. It is understood that the company 
will do the work this summer. 


OTTAWA, ILL.—The contract for the construction of the elec- 
tric railway between Pontiac and Dwight has been let by the Bloom- 
ington, Pontiac & Joliet Interurban Company. The power-house of 
the company will be in Pontiac. 


RICHMOND, IND.—C. N. Wilson, general manager of the Colum- 
bus, Greensburg & Richmond Traction Company, has announced the 
letting of the construction contract to the Westinghouse company at 
an approximate cost of $2,000,000. 


ALTON, ILL.—Grading for the new electric line between Alton 
and St. Louis is practically completed from Granite City to Glass- 
boro, a few miles south of Alton, and men are at work building the 
piers for the bridge over Wood river. 


OIL CITY, PA.—Representatives of the Titusville Traction Com- 
pany are securing rights of way along Oil creek, from there to 
Rouseville, fifteen miles, which will ultimately, it is thought, be con- 
nected up to Cambridge Springs and then to Erie. 


SAN JOSE, CAL.—An electric railway from this city to Mount 
Hamilton is being projected, and a company of local capitalists is 
being organized to do the preliminary work and float a bond issue. 
The matter has been taken up by the chamber of commerce. 


PHILADELPHIA, PA.—Work is soon to be started on the trolley 
line that will connect Brownsville and Uniontown, Pa. Philadelphia 
capitalists are behind the proposition, which includes the merging 
of several lines operating south of Uniontown. 


MILWAUKEE, WIS.—The Fond du Lac & Northeastern Electric 
Railway has voted to issue $1,750,000 in bonds to build its proposed 
road, which will be sixty-one miles in length. It is stated that 
eastern capitalists will furnish the necessary capital. 


POTTSTOWN, PA.—Papers have been filed in the recorder’s 
office at Norristown for the building by the Schuylkill Valley Trac- 
tion Company of a branch line through Limerick and Pottsgrove 
townships, to be known as the Trappe & Limerick Street Railway 
Company. 


ADRIAN, MICH.—Another electric road is being promoted out 
of Toledo to connect at Saline with the road running into Detroit. 
New York parties are said to be back of the plan. The line will pass 
through Whiteford Center, Bailey’s Corners, Riga, Deerfield, Britton 
and Saline. f 


JEFFERSONVILLE, IND.—The lines of the Jeffersonville City 
Street Railway Company will immediately be extended to Utica, 
Charlestown and other points. It is claimed that the right of way 
has been secured and that there is nothing in the way of the pro- 
posed extension. 


NASHVILLE, TENN.—The survey has begun for the Nashville 
& Columbia Electric Railway. It is the purpose of the company to 
complete the road between here and Franklin and begin a rapid 
transit service between these points before commencing the con- 
struction of any other part of the proposed line. 


BRUNSWICK, GA.—Plans are under way for the construction of 
an electric railroad from Baxley, in Appling County, to Reidsville, 
in Tattnall County, crossing the Altamala river near Piney Bluff 
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and connecting there with river steamers between points on the 
Altamala and Ocmulgee rivers to this port. The scheme is backed 
by several New York and eastern capitalists, together with a number 
of Georgia financiers. 


WILMINGTON, DEL.—The right of way for the line of the Dela- 
ware Suburban Railway Company, from Wilmington to Elkton, Md., 
has been secured and work started. Eventually it is the intention 
of the company to extend the road to Oxford, Pa. The power-house 
will be located at Newark. 


PHILADELPHIA, PA.—The Easton Consolidated Electric Com- 
pany is reported to be securing a right of way for the extension of 
its lines from Phillipsburg, N. J., to Washington and other points 
in that state. The proposed extension will give the company a 
through line from Washington, N. J., to Bethlehem, Pa. 


SACRAMENTO, CAL.—The Downieville, Marysville & Susanville 
Electric Railroad will erect two electric power plants on the Yuba 
river, one near the mouth of Slate creek and the other at Bullard’s 
Bar. The corps of engineers engaged in making the preliminary 
suryey are now operating in Plumas and Sierra counties. 


WABASH, IND.—The Fort Wayne & Wabash Valley traction 
line will be extended from Logansport to La Fayette next year. It 
is understood that while the company owns the old Wabash & Erie 
canal towpath, it will not use that as a right of way, but follow the 


highway, on private ground, and closely parallel the Wabash rail- 
road track. 


BOSTON, MASS.—The Consolidated Construction Company, of 
Groton, Ct., has filed a certificate of incorporation. It has a capital 
stock of $100,000, and the incorporators are Augustus F. Phelps, of 
New York; John A. Morgan, of Groton, and William F. Ellis, of 
Stamford. The company is organized for the purpose of building 
and equipping street railway lines. 


BOLIVAR, N. Y.—Officials of the Olean street railway are con- 
sidering the matter of extending the company’s line from Bolivar, 
the present terminus, to Allentown, a distance of six and one-half 
miles, the right of way between the two places having already been 
promised the company. It is estimated that it will cost $10,000 a 
mile to build the proposed extension. 


NEW CASTLE, IND.—Surveyors are at work taking the levels 
over the right of way for the Indianapolis, New Castle & Winchester 
electric line. The work will require several weeks. It is understood 
that a survey is also being made over the right of way of the New 
Castle & Richmond line for eastern capitalists, and that the 
financing arrangements have been made. 


FLORENCE, COL.—Stockholders of the Florence Electric Street 
Car Company at their annual meeting elected officers as follows: 
Thomas Robinson, president; H. A. Cook, vice-president and treas- 
urer; Harry Robinson, secretary. This company is organized for 
the purpose of building an electric car line between Florence and 
Canon City and the outlying coal camps. 


SYRACUSE, N. Y.—The Andrews-New York Central syndicate, 
which recently purchased the Utica & Mohawk Valley and the Syra- 
cuse Rapid Transit trolley lines, has reorganized the latter com- 
pany, electing Horace E. Andrews, of Cleveland, Ohio, president, 
and E. V. Rossiter and John Carstensen first and fourth vice 


presidents respectively, of the New York Central & Hudson River 
Railroad Company, directors. 


NEW BRITAIN, CT.—The common council has adopted a resolu- 
tion creating a committee to formulate a suitable bill for introduc 
tion to the next general assembly requiring the New York, New 
Haven & Hartford Railroad Company to provide adequate safe 
guards for its third-rail system, and thus reduce the risk to which 
the public is exposed. The committee will submit the proposed 
legislation to the council for approval or modification. 


CINCINNATI, OHIO—J. P. Hornaday & Company, Cincinnati, 
Ohio, have, as fiscal agents, undertaken to underwrite one-half ‘the 
securities of the Shreveport & Northeastern Railway, extending from 
Shreveport, La., through Minden, connecting with the Louisiana 
Northwestern Railway and several other railway systems in western 
Louisiana. Construction work will proceed as soon as preliminary 
arrangements are completed. The road, as now laid out, will be 
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forty-two miles in length, and will have first-class equipment and 
terminal facilities at Shreveport. It will traverse a rich territory 
and is expected to handle a large amount of freight. 


LOUISVILLE, KY.—-The franchise of the Louisville & Mt. Wasl- 
ington Electric Railway Company, which proposed to project a trol- 
ley line on the Bardstown pike from Louisville, through Mt. Wash- 
ington and Fairfield, has been revoked by the Fiscal Court on the 
ground that the company had failed to begin construction within 
the time limit fixed. The company secured a franchise under an 
agreement to begin construction by April 12, 1904. 


TOLEDO, OHIO—Preparatory work is being done at Toledo on 
the proposed Toledo, Ann Arbor & Detroit Electric Railroad, and in 
a short time construction will be begun on an extensive scale. Off- 
cials of the company say that the road will be in operation within 
a year from date, and that the company will have direct Detroit and 
Whitmore Lake connections. A project is said to be on foot to con- 
solidate the line with the Toledo & Indiana electric road. 


HARRISBURG, PA.—The Pottstown & Brady Street Railway 
Company has filed papers at the state department announcing an 
extensfon of its line from Douglassville to Manatawney creek, and 
from Douglassville to Pottstown, all in Montgomery County. The 
Philadelphia & Darby Creek Street Railway Company, of which 
W. M. Oglesby, of Harrisburg, is president, has extended its line 
from Upper Darby township, Delaware County, on the state road, 


to Media. 

EVANSVILLE, IND.—The name of the Evansville & Princeton 
Traction Company has been changed to the Evansville, Princeton & 
Indianapolis Traction Company. The company has been reorganized 
with the same officers. It will extend a branch lina from Fort 
Branch to Owensville and New Harmony and a branch line from 
Patoka to Union and Petersburg, in Pike County. Later the line 
will be extended on to Hazelton and Vincennes and connect with 


Indianapolis. 

MILWAUKEE, WIS.—C. T. Reynolds, who is projecting a belt 
line around Milwaukee, claims, from estimates he has made, the 
work could be completed for $2,000,000. A part of the route would 
lie along the lake shore, from Wisconsin street south to the city 
limits, requiring the filling in of a strip 1,000 feet wide. This would 
cost $970,000, and would have to be done by the city, as the rules of 
the government would prevent any private corporation from con- 


ducting such an enterprise. 


SALT LAKE CITY, UTAH—A franchise for constructing and 
operating a railroad on the streets of Provo has been granted to 
B. Mahler, of Ohio, Reed Smoot, Jesse Knight, C. E. Loose, George 
Havercamp and S. R. Thurman by the council. Under the terms of 
the franchise the company has eighteen months in which to select 
the streets which it desires to use. The preliminary survey must 
begin within twelve months, and at least one track must be com- 
pleted through the city in three years. 


LINCOLN, NBB.—The Loup Valley Electric Railroad Company, 
which is to build a line from Broken Bow to Gandy, has filed articles 
of incorporation in the office of the secretary of state. The company 
has an authorized capital stock of $1,000,000. The object is to build 
a line of road from Broken Bow west to Arnold, thence west to 
Garfield, in Lincoln County, and thence north to Gandy, in Logan 
County, The company’s principal place of business is to be the 
town of Arnold, Custer County. The incorporators are Jacob Miller, 
B. E. Robinson, C. T. Halliday, Adam Sensel, A. J. Morgan, G. J. 
Hammond, C. C. Babcock, John Finch, R. E. Allen, W. C. Bettz, Ira 
P. Mills, Charles Hardin and D. B. Simms. 


HAGERSTOWN, MD.—The several electric railways owned and 
Operated in Washington and Frederick counties will shortly be con- 
Solidated into one company, and the new corporation will rebond 
the whole concern. The railways are now practically owned by 
Christian W. Lynch and William Jennings, of Harrisburg, Pa., who 
are president and treasurer of the respective companies. The Hagers- 
town Railway Company operates the system in Hagerstown and the 
line to Williamsport. The Hagerstown & Boonsboro Company oper- 
ates the line from Hagerstown to Boonsboro. The Middletown & 
Myersville Company operates the line between those points in Fred- 
erick County. The new company, incorporated to construct a line 
from Boonsboro to Myersville, contains the same personnel. 
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TELEPHONE AND TELEGRAPH. 


CEDAR FALLS, IOWA—It has been voted to install a telephone 
system. 

SLOAN, IOWA—The People’s Telephone Company has been in- 
corporated with $15,000 capital. 

DEFIANCE, IOWA—The Defiance Telephone and Electric Light 
Company has been incorporated with $15,000 capital. 

POWERS, MINN.—It is expected that a telephone exchange will 
be established at Spalding and Powers, Menominee County, within 
the next sixty days. 


OTTUMWA, IOWA—The Iowa Telephone Company will make 
improvements to its system to cost $80,000. These will include a 
new central building and conduit work. 


NASHVILLE, TENN.—A new private telephone system is being 
installed in the custom-house. Up to this time the building has had 
no exchange, a few of the offices having been equipped with separate 


telephones. 
NEWARK, N. J.—The West Orange town council has granted a 
fifty-year franchise to the New York & New Jersey Telephone Com- 
pany, the rates charged to be the same as those exacted in Orange 
and East Orange. 
ALTON, ILL.—The Upper Alton village board has granted a 
franchise to a new telephone and telegraph company composed of 


farmers who are building a farmers’ telephone line from Foster- 
burg, and desire to connect with the Kinloch and Bell companies in 


Upper Alton and Alton. 


SAGINAW, MICH.—The Bell Telephone Company is making 
Workmen are now engaged in 
laying underground the telephone wires about the city. In places 
where they can not be placed below the surface, new poles of better 
quality and greater length are being set up, and all the wires along 
these lines will be made into a single cable. In each cable there will 
be 400 pairs, or 800 wires. 

SOUTH McALESTER, I. T.—The Postal Telegraph-Cable Com- 
pany has ordered several car loads of material to be shipped to this 
place, and will commence the immediate construction of a line from 
South McAlester to Denison, along the line of the Katy, and from 
here to Oklahoma City, along the line of the Choctaw. Later the 
Postal wil] extend north from this place to Kansas City, and east 
from: here to Fort Smith, Ark. 

HUMBOLDT, NEB.—The deal between the City Mutual Tele- 
phone Company and the Humboldt Telephone Company has been 
completed, whereby for a consideration of $6,000 the latter turns 
over to the first named concern the franchise, stock and lines of the 
local exchange. Possession is to be given the first of February, and 
it is understood close relations have been established between the 
new company and the rural lines surrounding the city, the entire 
system to be operated under one management, on the mutual plan. 
A material reduction in rates is promised. 


PEORIA, ILL.—Plans for the new building to be occupied by 
the Interstate Telephone Company will be rushed to completion as 
rapidly as possible. The new structure is to be one of the best 
equipped buildings of its kind in the state. It will be a three-story 
building, of brick and stone, and will be twenty-six feet wide by 180 
feet long. When completed the building will be as near fire- 
proof as it can be made. On the second floor will be a suite of office 
rooms and a storeroom twenty-six by eighty feet. The remaining 
floors of the building will be occupied by the telephone company. 
The switchboard will be 160 feet in length. 


SYRACUSE, N. Y.—The Central New York Telephone and Tele- 
graph Company is making temporary improvements to its system in 
this city which will cost in the neighborhood of $20,000. The 
switchboard has for some time been crowded to its utmost capacity, 
and provision is now being made for 1,000 additional telephones. 
The work is now well under way. The number of subscribers has 
now passed the 4,000 mark. Plans have been drawn for the new 
building and the work will be pushed to completion as rapidly as 
possible, but it will probably be a year and a half before the new 
switchboard is installed. There will then be provision for 20,000 
telephones. , The improvements which are contemplated will cost 


nearly $1,000,000. 
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E INDUSTRIAL ITEMS. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., publishes, 
for the month of August, a very attractive little desk calendar. 


THE BAYLIS COMPANY, New York, has issued bulletins Nos. 
507 and 421, descriptive of the “Reaction” brush-holder, and No. 
412, general data and dimensions. 


THD TRIUMPH ELBCTRIC COMPANY, Cincinnati, Ohio, in 
bulletin No. 221 shows cuts and descriptions of its direct-connected 
generators in the marine and engine types. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., reports 
that an unusually large number of central stations are contracting 
for its Packard lamps, and that it is preparing to handle the fall 
demand. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, under 
the title “Two Sides of a Story” issues a folder descriptive of 
“Mobilene,” a sheet packing for gas and gasoline engines, for sta- 
tionary, marine or motor vehicle service. 


WILLIAM DEMUTH & COMPANY, 507 Broadway, New York 
city, have secured a large quantity of low grade meerschaum which, 
while not good enough for smokers’ use, is a good non-conductor of 
electricity. They are of the opinion that it can be used for insulat- 
ing purposes. 


THD JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, in its catalogue No. 67A, which represents some of the 
printer’s best skill, shows its specialties in rubber belt conveyers 
and conveyer supplies. Electric power is used almost entirely for 
the operation of these conveyets., ’ 


J. S. BARRON & COMPANY, New York city, are calling attention 
to a large line of telephone cleats which they carry in stock. These 
cleats are made in every size and style for telephone and telegraph 
service. The company also manufactures a strong line of fibre 
cleats for interior wiring of every description. 


THE NERNST LAMP COMPANY, through its Denver office, is 
introducing and popularizing the Nernst lamp in all kinds of busi- 
ness. Mr. R. D. Marthens, the manager, has received contracts for 
lighting the United States Army post at Fort Logan, Col., and a 
number of large business houses at Cripple Creek. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, through 
its sales agent, the Western Electric Company, Chicago and New 
York, is calling the attention of the trade to the new “Baby” 
bunghole lamp. This lamp is made in all voltages from 90 to 130, 
two and four candle-power, and is especially adapted to decorative 
work. ` 


HENRY R. WORTHINGTON describes in bulletin No. 100, 
the Worthington steam hydraulic accumulator. This device 
consists of an ordinary steam cylinder combined with a ram 
cylinder, similar to that of a weighted hydraulic accumulator, 
and is applicable to all works requiring the storage of water under 
high pressure. 


THE NEW YORK TELEPHONE COMPANY, 15 Dey street, 
New York city, has prepared a handy reference calendar contain- 
ing on each leaf of the pad the calendar for three months. This 
serves the purpose of giving at a glance the last and coming 
months, as well as the present month. Mr. W. F. Baker is the 
contract agent for the company. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Boston, 
has issued the “Edison Light” for August. It gives a slight idea of 
the multitudinous uses to which electric power is being put. A cut 
of the bronze bust of Thomas A. Edison, presented to Charles L. 
Edgar by his employés and others, is shown. Judging from the 
picture, it is an excellent likeness. 


THE KNICKERBOCKER CONSTRUCTION COMPANY, New 
York, has received a contract for the installation of the under- 
ground and aerial cables for the new Lewiston-Auburn, Me., Auto- 
matic Telephone Company. The cable, which will be over 100,000 
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feet, is being manufactured by the StrombergCarlson Telephone 
Manufacturing Company, Rochester, N. Y. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., has issued cata- 
logues descriptive of its straight sided power presses, punching 
presses and Sprue cutters; also a catalogue of its machinery, pub- 
lished in Spanish. A memorandum booklet will be welcomed by 
all engineers, as it contains facts and data in a very handy form. 
Any of this literature will be mailed upon request. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, has 
on exhibition at its Chicago office, 50 West Jackson Boulevard, one 
of the latest types of the Allen-Bradley electric crane controllers, 
and will be pleased to exhibit it to interested parties. This crane 
has recently been submitted to a number of satisfactory tests by 
some of the largest manufacturing companies in the United States. 


THE.LANE & BODLEY COMPANY, Cincinnati, Ohio, are mail- 
ing cards showing cuts of the crank side of their Twentieth Cen- 
tury twenty-two by forty-two heavy duty Corliss engine; a pair of 
their twenty-four by forty-two link motion, -heavy duty winding 
engines and a view of the direct-connected Twentieth Century heavy 
duty Corliss engine operating the intramural railroad at the St. 
Louis Exposition. 


- THE PHILADELPHIA AIR BRAKE COMPANY, Real Estate 
Trust Building, Philadelphia, Pa., has issued a catalogue descriptive 
of its air brake apparatus. This catalogue is presented especially to 
street railway managers. The particular improvements which the 
company places on the market are the duplex jam cylinder and the 
automatic cutoff. Descriptions and illustrations of these are given 
in the catalogue. 


THE SARCO COMPANY, 906 Sixth avenue, New York city, man- 
ufacturer of the “Sarco” specialties, is busy filling orders for its 
aluminum parabolic reflectors. These reflectors clamp onto the 
lamp, and can be manipulated with great facility. A popular 
specialty which the company is placing on the market is the “ere” 
key arm switch. This allows all fittings and wiring to be made 
without injury to the moulding or plastering, and permits the use 
of a keyless lamp socket. 


DODGE & DAY, engineers, Philadelphia, who will enlarge the 
plant of the Victor Talking Machine Company, have completed their 
plans and specifications. They contemplate the use of 600-horse 
power horizontal tubular boilers in four units, each eighteen feet 
long and seventy-two inches in diameter, with a working pressure 
of 125 pounds; two horizontal automatic high-speed engines, 160 and 
240 horse-power, direct-connected to 100 and 150-kilowatt generators, 
and fifteen electric motors, ranging from five to seventy-five horse 
power. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, engineers and manufacturers, have recently issued a finely 
printed bulletin illustrative and descriptive of the engineering 
applications in which they are interested. This organization is 8 
stock company incorporated under the laws of the state of Obio for 
the purpose of transacting a general engineering and manufacturing 
business. The booklet gives a general classification of the engineer- 
ing work which the company undertakes, and also a classification of 
the manufacturing work. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has for 
many years been identified with the manufacture and installation 
of electric motors for operating ventilating fans and blowers. 
Among recent installations of these motors, which are particularly 
adapted to this class of service, are the ventilating apparatus in 
the Chicago post office and the New York city and Brooklyn public 
baths. In the West Forty-first street and East Seventy-sixth street 
public baths there will also be installed two thirty-kilowatt and 
two twenty-five-kilowatt Sprague engine-type generators. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., suc 
cessor to the Christensen Engineering Company, manufacturer of 
Christensen air brakes and electrical machinery, has completed e) 
tensions to its foundries, and is now soliciting orders for ope. 
hearth crucible steel, semi-steel, iron and- brass castings. The 
foundries are equipped with every facility for rapid and economic 
output, and as the nature of the company’s own work demands 
castings of the highest grade, the material furnished on orders will 
be of the same quality, and will receive immediate attention. 
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We publish in this issue, on another page, an 
communication from Dr. Silvanus P. Thompson. This takes up 
the relative values of various compositions for the insulation of 
steam pipe. Information on this subject is of great importance 
to the engineer. While efforts are being made to secure 
complete combustion of fuel and to increase the efficiency of 
boiler equipments and steam engine installations, not a little of 
the success of a steam plant depends upon the character of the 
piping system emploved. The loss caused by condensation of 
steam in its passage from the boiler to the steam chest is 
inherent, but it can be decreased by a proper use of high-class 
insulating fabrics. Where it is necessary, through unfortunate 
conditions of location, to have a long line of piping, the matter 
becomes one of greater importance. A contribution on this 
subject from so eminent an authority will, of course, be welcomed 


by the engineer. 


NEW YORK, SATURDAY, AUGUST 20, 1904. 
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PROTECTION AGAINST LIGHTNING. 

The committee appointed some time ago by the National 
Fire Protection Association has submitted a preliminary report 
which contains a good deal of interesting information with 
regard to lightning protection and the value of protective 
apparatus. Out of an average of 71,469 fires from all causes in 
a year, 3,151 were caused by lightning. These involved a loss 
in the same vear of $4,353,437, out of a total loss from fires 
from all causes of $156,000,000. Of the buildings affected bv 
fires due to lighting, barns suffered the most heavily, with dwell- 
ings next in order, and churches following. 

One of the conclusions of the committee is to the effect that 
buildings with steeples and gabled roofs are much more sus- 
ceptible to lightning strokes than those with flat roofs. The 
prevailing form of construction for church edifices, however, is 
that of the gabled roof supplemented with the steeple. The 
probable immunity of these edifices during the five years under 
discussion may have been due to the lightning-rod_ protection 
with which they are usually equipped. It would have been 
interesting if the committee had secured and published figures 
showing what proportion of the dwellings and barns struck were 
equipped with such apparatus, and also what proportion of the 
churches struck were similarly equipped. It would also have been 
interesting to have determined what was the ratio between the 


proportions of dwellings struck to the total number of dwellings 
under investigation, and the number of churches struck to the 
total number of churches under investigation. 

There is a good deal of doubt extant as to the utility of 
the lightning rod as a protective apparatus. At the same time, 
$4,353,437 would have bought a good deal of lightning-rod 
equipment. The cost of affording a building the most complete 
lightning-rod protection that man can devise is very small com- 
pared with the total loss which would accrue due to a disastrous 
lightning stroke; and if the conclusions of the committee are 
well founded—as we have every reason to believe they are—a 
considerable Joss could have been avoided by the proper 
installation of protective apparatus. 

The report gives a number of sugzestions.as to the material 
to be used and the method of installation to be followed, 
Various areas require different forms of protection, and various 
metals and materials of building construction also require dif- 
ferent styles of equipment. An important suggestion is that the 
conductor should not be insulated at any point from the bui Iding 
to be protected, but should be fastened firmly thereto by 
material of the same nature ae the conductor. Whether this is 
generally understood is not known, but it is a fact that lightning 
conductors have often been found fastened to the roofs of build- 
ings, and then, on their course from roof-trees to the ground, 
have been passed through insulating spools, 

The organization which undertook this Investigation is verv 
sincere in its desire to lessen the effect of lightning strokes, 
and its conclusions are certainly worthy of consideration, not 
only by the house owner, but by the constructing engineer az well, 
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SURPLUS WATER POWER. 

Water goes idly over the dam at many electric power stations 
during some hours on most days of the year. The more nearly 
the normal power of a stream is able to carry the maximum 
loads of an electric system, the greater is usually the amount 
of water that escapes without doing useful work. 


Why There Is a Surplas. 


This surplus of water power is, of course, due to the fact 
that at most generating stations of electrical supply systems 
the average day load is hardly more than one-half of the maxi- 
mum evening load, and the late night load ranges between ten 
and thirty per cent of this maximum. 

If the normal flow of a river is sufficient to carry ‘the 
maximum electric load there is evidently a-large loss of surplus 
water during all save one or two hours per day. Even where 
some storage of water is resorted to in order to obtain a suflicient 
supply for the hours of heaviest load, this storage docs not 
usually absorb the entire flow of the stream during the remain- 
ing hours of each day, in most months of the year. As a result 
of these conditions one-quarter to one-half of the entire volume 
of water passing an electric station often escapes as surplus 
power, 

Why Not Make Use of This Surplus ? 


Most of this loss of water would be prevented if full loads 
were obtained for those hours when the present demands for 
power are much below the maximum. Any increase of revenue 
from new loads at those times of day when much of the gen- 
erating equipment is now idle would be nearly all clear gain, 
because operating expenses are nearly constant whatever the 
load, in systems where the water power is owned. At least one 
of the gencrators in most water-power stations must be kept 
at work, and the labor charge is usually no greater when all 
are in operation. The only important expense of more nearly 


continuous operation at full capacity would be some additional 


wear on machinery. In this respect water-power plants differ 


from steam-driven electric stations where labor varies roughly 
and fuel consumption approximately with the load. Lacking 
unusual storage facilities the power stream at an electric 
station has got to go, and 

The mill will never grind again 

With the water that has past. 

Utilization of surplus water power seems to depend on what 
possible electric loads can be got at those times of day when 
it is available, and on a sullicient reduction of rates to make 
electric power attractive to those who command these loads. As 
to the first of these conditions, that is the existence of possible 


loads, there can be no doubt. Motor loads have already done 


much to increase the outputs of electric stations during the 
regular working hours of week days, but there is room for much 
more expansion in this direction. Electrice heating for indus- 
trial purposes generally and for cooking might absorb an 
amount of power far beyond the capacity of present stations 
during daylight hours. During one-half of each year there is 


the practically unlimited demand for the warming of buildings 
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which extends in varying amount over the entire twenty-four 
hours. In the other half of the vear ice-making and the cooling 
of buildings offer large loads. 

(hemical and metallurgical work might absorb great quan- 
tities of electrical energy in almost every city were it available 
at attractive rates. Great industries of this sort are moved to 
out of the way places like Sault Ste. Marie or Massena in order 
to obtain cheap electric power, and similar but smaller enter- 
prises would be attracted to any city or town 


where energy 
could be had at low cost. | 


Is the Plan Practicable > 


It may be questioned whether enough of the industries just 
mentioned could be carried on late at night to keep an electric 
system nearly loaded, but there seems to be little doubt on this 
point. Certain it is that large manufacturing plants can be 
induced to change their working time during daylight hours 


in order to take advantage of cheap electric power. A notable 


example of this fact may be seen in the plant of the Dominion 
Cotton Mills Company, of Montreal, Canada, which stops opera- 
tions at four o clock in the afternoon of every week-day between 
September 15 and March 15 because it can not obtain electric 
power from the supply system there after that hour of the 
day. These cotton mills are provided with a steam power plant 
which stands idle even during those hours when electrical 
energy can not be had for the motors. The twenty-seven motors 
that drive the machinery of these cotton mills have an aggre- 
gate capacity of 3,412 horse-power, and the plant is thus of a 
size that is usually supposed to be beyond the reach of electrical 
supply systems as to the sale of motive power. 

While the daylight hours of operation may probably be 
changed or even shortened in most manufacturing plants for 
the sake of cheap electric power, there are no doubt many 
industries where the period of operation can not be extended 
into the second half of the night. On the other hand there 
are a few lines of production where the cost of energy is of 
prime importance, and where the work could be shifted to even 
the small hours of the night for the sake of cheap electric 


current. Some of the chemical and metallurgical applications 


of electricity are of this sort. Some lines of work naturally 


require their supply of energy during the second half of the 
night. Thus in every city a great quantity of bread is baked 
between midnight and morning. 


Reserve Power to Charge Storage Batteries. 


Another possible method of applying energy developed 
during the night to industries that require cheap power is that 
which employs storage batteries on the premises of consumers. 
Of course the great objection to these batteries where large 
voluines of energy are sold at low rates is their large first cost, 
but they are available in some cases. This suggested use of 
batteries is quite distinct from their ordinary employment to 
store energy that can subsequently be sold for light or power 
at usual rates. 

But it may be urged that prices of electrical energy can not 
be made low enough to do the work of warming buildings, 
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baking bread, cane processes and such industries as are or- 
might be carried on between midnight and six or seven a. M. 
Everything, of course, turns on this point, but when generators 
and transmission and distribution lines are almost idle and 
large volumes of water are going over the dam, it seems that 
any rate which the traffic will bear should turn to the advantage 
of the electric system. Certain it is that the steam railways 
have found it profitable to haul certain classes of freight at 
any prices that could be got above the bare cost of additional 
labor and fucl without regard to office expenses, depreciation 
charges or interest accounts. 

Looked at from this standpoint the case for surplus water 
power 1s more hopeful. Take, for instance, the problem of 
electrice heating on a large scale in competition with illuminating 
gas. When of good quality euch gas contains 650 potential 
heat units per cubic foot, but owing to imperfect combustion 
and to the high temperature of the escaping products hardly 
more than 325 heat units per foot are available for useful 
"purposes. At one dollar per 1,000 feet, the lowest common 
price of gas, the heating power just named gives 3.250 units 
for one cent. 

At one cent per kilowatt-hour, a rate that might frequently 
be made with profit for surplus water power, the electric energy 
would yield 3,438 heat units for one cent, beating gas in its 
strongest position. 

With prices for the same heating effect nearly equal there 
is little reason to doubt the choice of the average consumer. 
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Temperature Coefficients of Steel 
tablished. 


Rails. 
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The relationship has not been es- 
Tests for this purpose will 
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THE RISE OF THE WIRELESS. 

The receipt of a telegraphic message from Nome, Alaska, 
marked the inauguration ef the government wireless line from 
Nome to St. Michael. It is stated that this wireless system is 
working perfectly. From St. Michael the message came by a 
wire line up the Yukon to Dawson, and thence to Seattle, 
traveling 3,500 miles altogether. The establishment of this 
service is another proof of the soundness of the ideas of many 
believers in wireless telegraphy as to its utility when supple- 
mented by cable telegraph systems. While a number of 
inventors have, from time to time, made experimental demon- 
trations of the ability of their systems to transmit messages 
over considerable distances without wires, it is for relatively 
short spans that the wireless systems have had their greatest suc- 
cesses. There are numbers of places which are now without 
communication because of the absolute difficulty of laying either 
land or submarine lines, which could be brought into communi- 
cation by means of wireless gending and receiving stations, 
and this service so supplemented by land lines and submarine 
cables that complete communication could be established. It 
is probable that the work now going on in army and navy 
administrations will do a good deal toward coordinating this 
mixed service. The continued reports of excellent work done 
by the various systems in all parts of the world seem to warrant 
the assumption that very soon we shall be enjoying a service of 
very great utility, even if it does not possess all the elemente of 


universality. 


tirely of stone. As it will take some time 
to put the machinery and apparatus in 
place, it is probable that the station will 


The World’s Fair Street Railway Com- 
mission which is making exhaustive elec- 
trical tests at the Bullock Electric Manu- 
facturing Company’s exhibit at section 
No. 15, Palace of Electricity, under the 
direction of Professors Norris, of Cornell, 
Swenson, of Wisconsin, and Plum, of Per- 
due, got some interesting results last 
week while testing the temperature co- 
efficients of steel rails. 

These tests are made by taking the re- 
sistance of the rail at a normal tempera- 
ture, then passing a large enough current 
through the rail to raise its temperature 
through a range of thirty degrees centi- 
«rade, and at various stages of heat mak- 
ing other tests. The results so far have 
been rather surprising. ‘There seems to 
be but little difference in the resistances 
at the various temperatures. It has been 
suggested that this may be due to the 
presence at the same time of iron and 
carbon in the steel, the one losing in con- 
ductivity, while the other gains with the 
rise of temperature. So far the drop 
in voltage has been found to be much 
smaller with direct than with alternating 
current and that it varies much with the 
variations of current density and satura- 


now be made with constant wave-forms, 

those heretofore used having varied some 
in this respect. 
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The Eastern Telegraph Company to 
Use Wireless Telegraphy. 

The Eastern Telegraph Company, of 

London, will make a limited use of wire- 

less telegraphy. While they do not feel 


that wireless will compete with long-dis- 


tance submarine telegraphy, they are dis- 
posed to use it at some piaces where cables, 
on account of existing conditions, could 
not be used. This is cspecially the case 
in the Azores Islands. The government 
of Portugal was desirous of connecting 
some of the outlying islands by telegraphic 
communication, but the nature of the bot- 
tom was such that cables will not be prac- 
ticable. These will be served by the wire- 
less system. 
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Large Station for Wireless Teleg- 
raphy. 

Mr. Richard Guenther, consul-general 
at Frankfort, Germany, announces that 
the large wireless telegraph station at 
Pisa, Italy, will be completed early in 
September. The buildings will be en- 


` tano. 


not be ready for receiving and trans- 
mitting messages before the beginning of 
next year. The station will be called Col- 
It is designed to establish wire- 
less telegraphic communication from 
there with Great Britain, Holland, the 
United States and Canada, and with ves- 
sels in the Mediterranean, the Baltic Sea, 
the Red Sea and the Atlantic and Indian 


oceans. 
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Electrical Railway Statistics. 

The electrical railroads of the United 
States carried last year three times the 
population of the world. Capital in- 
vested in electric railroads is twice as 
much as the United States bonded debt. 
The gross earnings were $250,000,000 
and the taxes paid $13,000,000. 

See res 
Supply of Platinum. 

In view of the constantly increasing 
demand for platinum and the limited 
supply, the source being almost entirely 
restricted to the Ural Mountains in Rus- 
sla, it is very probable that the price 
will increase. The Russian-Japanese 
war is beginning to have its effect. 
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Records of Our Electrical Engineer- 
ing Graduates.' 

= The value of a thorough education, fit- 
ting a young man for his lifework is 
no longer a debatable question. The re- 
cent report of the United States Bureau 
of Education shows that a boy with a 
common school education has practically 
one chance in 9,000 of general recognition 
as a successful man in some department 
of human endeavor and usefulness. 

A high school education increases his 
chances of such success by about twenty- 
two times, while a college education gives 
a young man about ten times the proba- 
bility of success and advancement pos- 
sessed by the high school graduate, or 
about two hundred times the opportunity 
open to the boy with only a common 
school education. 

- While the basis of income which a man 
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may be able to secure is, in many re- 
spects, a false standard of comparison, 
yet it is perhaps as definite a measure of 
his worth as any single method at our 
command. For this reason, the follow- 
ing data presented by Mr. Dodge in his 
recent presidential address before the 
American Society of Mechanical Engi- 
neers is of much interest. From care- 
fully prepared averages he found that 
in engineering work the average unskilled 
man at twenty-two years of age has reach- 
ed his maximum earning capacity of $510 
per year, which, capitalized at five per 
cent, gives him a potential value of about 
%$10,000. The shop-trained man reaches 


1 Advanced sheet from the forthcoming (November) 


number of the Journal of the Worcester Polytechnic 


Iustitute. 
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his maximum of $790 per year at twenty- 
four years of age, while the curve of in- 
come for the technical school graduate of 
ten years’ standing is still rising at thirty- 
two years of age, when he receives an an- 
nual income of $2,150 which gives him 
a potential value of $43,000 when capital- 
ized at five per cent. 

Although this result, as shown by Mr. 
Dodge, has been criticised as being more 
favorable to the technical graduate than 
is justified in the average case, the ac- 
companying diagram, which has recently 
been prepared from data received from 
graduates of the Worcester Polytechnic In- 
stitute in electrical engineering, sub- 
stantiates the conclusions drawn by him 
and further emphasizes the value of a 
thorough technical trainine such as that 
given by the Worcester Polytechnic In- 
stitute. 

This diagram is probably unique in that 
it shows most completely the financial 
prospects of technical graduates from year 
to year. As the department of electrical 
engineering at the Worcester Polytechnic 
Institute has been established but eight 
years, there are data available for this 
period only, but during this time a large 
number of students have graduated, and 
data have been received from a sufficient 
number of them to represent conditions 
fairly. From these curves, it is seen 
that the average graduate who receives 
$500 per year for his first position after 
leaving the Institute rapidly increases in 
value, so that, at the end of eight years, 
he may expect to receive an income of 
about $1,900 ;-or, if he has been a gradu- 
ate student at the Institute for one year, 
his income is shown to average about 
$2,500, which, capitalized at five per cent, 
gives him the income on an investment of 
about $50,000. By investing five years of 
his time and the cost of his college train- 
ing, he has after a few vears and for the 
remainder of his life increased his income 
earning value by not less than $40,000. 

A New Independent Telephone 
Association. 

At a meeting held at Bloomington, Ill., 
last week, the Central Illinois Independ- 
ent Telephone Association was organized, 
and Mr. Albert Schuler, manager of the 
Independent Telephone Association, of 
Streator, was made president of the pre- 
liminary organization. The temporary 
president and Mr. R. C. Critchfield, of 
Minier, temporary secretary, with E. F. 
Hyneman, of Lexington, were selected to 
prepare a constitution and by-laws, and 
to issue a call for another meeting as soon 
zs possible, to take place in Peoria, Ill. 
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Railless Electric Roads. 

There are a number of railless electric 
roads operating in Germany, but they do 
not seem to be as great a success as was 
expected. The expense of operating is 
very high and the electric energy required 
to move cars over roads exceeds by one 
hundred per cent the power necessary to 
draw cars over iron rails. Under these 
circumstances, it is doubtful whether the 
additional ccst of power will not be great- 
er than the interest on the additional in- 
vestment involved in the use of rails. 


Meeting of Incandescent Lamp 
Manufacturers, 

About twenty of the manufacturers of 
incandescent lamps met at the Manhattan 
Beach Hotel on August 12 and 13 to dis 
cuss various trade matters pretaining to 
the present situation in the incandescent 
lamp industry. The general feeling 
among these manufacturers is that of con- 
fidence and the anticipation is general 
that a most active season is approaching 
in this branch of electrical manufacturing. 
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Imports of Electrical Goods into 
England. 

For the five months ending with May, 
the foreign electrical goods imported by 
the United Kingdom reached a total of 
£327,928, which contrasted with £300, 
480 for the corresponding period of 1903 


and £283,702 for the first five months of 
1902. 


Protection of the Third Rail. 


The Northeastern Railway Company, 
England, has protected ite third rail in 
a very simple yet seemingly efficient man- 
ner. Two iron or steel ridges have been 
erected, one on either side of the track, 
running parallel with and above the rail, 
so that it is impossible in stepping over 
or across to come in contact with it 


—__ — qi 


New Power for an Old Paper. 


The Graphic, London, has its new ofi- 
ces equipped with the most modern and 
approved electric power. Electricity 15 
used for lighting, electrotyping, driving 
all the presses and the auxiliary spp 
ratus, and has proved verv satisfactory. 

Tenax a 

In the City of Mexico the Mexican Per- 
manent Exposition Company has been 
organized for the purpose of holding 8 
permanent exposition there of the prod- 
ucts of other countries best adapted to 
Mexican uses. 
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POLYPHASE SUBSTATIONS. ' 


BY 8. L. PEARCE. 


(Concluded.) 
EXAMPLES OF MOTOR-GENERATOR EQUIP- 
MENTS. 

Figs. 3 and 4 show two typical equip- 
ments for the substations of the Manches- 
ter corporation. The Polygon is one of 
ten stations, the general design in each 
case being the same, although the size 
and arrangement are modified to suit local 
conditions. The building is divided into 
two bays, the larger containing at the one 
end the traction motor-generators, also 
the separate high and low-tension switch- 
boards. At the other end are placed, simi- 
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synchronous motor direct coupled to a 
220-kilowatt, continuous-current, shunt- 
wound generator to give 420 to 430 volts 


across the outers of a three-wire system,’ 


and they are also so arranged as to give 
210 volts on either side of the middle 
wire. The exciting current for the mo- 
tor is taken from the terminals of the 
low-tension generator, or, as an alterna- 
tive, from the lighting bus-bars. The 
balancing sets, one of which is provided 
in each station, consist of a 125-kilo- 
watt, three-phase, induction motor, direct 
coupled to two fifty-two-kilowatt, con- 
tinuous-current, shunt-wound generators, 
placed one at each end of the motor shaft, 
supplying current at about 205 volts, as 
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larly, the lighting motor-generators and 
balancing sets, and the corresponding 
high and low-tension switchboards. In 
the second bay provision is made for ex- 
tension sets. 

Each traction set consists of a synchro- 
nous motor operating direct at 6,500 volts, 
and coupled to a 220-kilowatt, continu- 
ous-current, compound-wound generator, 
the exciting current for the motor field 
being obtained from an exciter mounted 
on an extension of the shaft, or, as an 
alternative, from the lighting bus-bars. 
Each lirl.ting set similarly consists of a 


—— 


| Paper read before the Iacorporated Mucicioel Elan 

trical Association T the Incorporated Municipal Elec- 
June 30. Slightly abrid . mMm 

trations reprinted from Electrician (London : on 


balancers on the lighting system, or for 
starting or exciting the traction motor- 
generators. 

Two high-tension switchboards “ are 
placed on galleries, one at each end of 
the main bay, and two low-tension switch- 
boards are placed on galleries along the 
front side of the main bay, both being 
used for traction and lighting respective- 
ly. The high-tension boards are arranged 
in three tiers. On the lower or basement 
level are placed the sealing and dividing 
boxes, into which are brought the high- 
tension feeders from the power station, 
the spark-gaps, feeder and motor duplex 
fuses, field-regulating resistances, liquid 
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starters, and stator transformers for the 
induction motors. On the main platform 
are placed the switch panels with all the 
necessary instruments. The third or up- 
per gallery carries the duplicate high- 
tension bus-bars and selector switches. 
Means are provided for interconnecting 
the bus-bars of the two boards, so that 
traction sets can be run from lighting 
feeders and vice versa. The low-tension 
boards are arranged in two tiers, the vari- 
ous resistances and starters being placed 
on the basement level, but, as in the case 
of the high-tension boards, they are op- 
erated from the main gallery. The high- 
tension cablework in the station is al- 
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throughout, cleated to the floor and run 
in earthenware pipes through the beds 
where necessary, suitable tail-end boxes 
being provided at the terminals. 

The second type of substation is rep- 
resented by “Oldham Road,” which is 
typical of the second ten stations; with 
the exception of two, all are arranged for 
both lighting and traction. Each station 
is arranged in one bay, with the high- 
tension switchboards on one side and the 
low-tension on the opposite side, the ma- 
chines being placed in pairs down the cen- 
tre, provision being left at one end for 
considerable extensions. The equipment, 
consisting of synchronous and induction 
motor-generators, is very similar to the 
previous type, their outputs varying from 
250 kilowatts to 104 kilowatts. The low- 
tension generators of each set are, how- 
ever, compound-wound, and are, therefore, 
available for either lighting or traction 
purposes. A saving in spare plant and 
space is thereby effected as against the 
use of separate sets for each purpose. 

The main switchboards are placed on 
galleries nine feet above floor level. The 
high-tension board controls the incoming 
and outgoing feeders and the synchronous 
motors, and is provided with two scts of 
bus-bars to which the Jighting and trac- 
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tion feeders are respectively connected. 
But as each motor is provided with a 
change-over switch, and can therefore be 
run off either set of bars, the arrangement 
is practically equivalent to a “duplicate 
set.” Frequently. lighting and traction 
sets are run off the same bus-bars, and the 
varying load of the latter has not been 
found to interfere with a steady voltage 
being obtained from the former. This 
would appear to raise the question as to 
whether separate lighting and traction 
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the machine leads. The latter are single 
conductor cables throughout, drawn 
through Doulton ducts between the ma- 
chines and the subways. 


STATIC TRANSFORMER EQUIPMENTS (BEY- 


ER-PEACOCK’S). > 


Fig. 5 shows the general arrangement 
and diagram of connections of a substa- 
tion recently equipped by Beyer, Peacock 
& Company, Gorton, Manchester. The 
transformers are of sixty-kilowatt capac- 
ity, six of these being banked ie 
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bus-bars are really a necessity. Under the 
main gallery and on the floor level are 
placed the various resistances, starters and 
feeder charges, the first consisting of 
three separate water tanks, forming a 
non-inductive resistance. This arrange- 
ment has been found preferable in every 
way to the choking coil or separate motor- 
generator type. 

A cable subway runs the whole length 
of the building on each side, and receives 
the high and low-tension cables as they 
come in from the streets, and also carries 


in “mesh” to form two groups of 180 
kilowatts each. The ratio of voltage is 
6,500-220. They are of the natural ven- 
tilation type. The switchboard is of the 
multi-frame order, and has panels con- 
trolling the two high-tension feeders, two 
high-tension transformer nanels and two 
low-tension distributing panels. The cur- 
rent is metered on the primary side of the 
transformers, and a recorder is fixed on 
the low-tension panels reading direct in 
horse-powers. Provision is made for ex- 
tension, the above installment representing 
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far as the author knows, is still in 7 e 
on the Central London Raisa og 
and on the Liverpool and South 
in the case of the first ari to be st 
up each day. It is necessary to hare 
field-splitting switch in order that t 
shunt winding may be op = 
ing, otherwise they would break = 
owing to the excessive electromotive force 
induced at the moment of closing the 
alternating-current main switch. Fur- 
ther, if the rotary be compound woun 

the series field windings must be open- 
circuited. All switches on the direct-cur- 
rent side must be left open before switch- 
ing the rotary on to the line. By reason 
of the hysteresis lag in the poles, and, 
in a lesser degree due to the eddy currents 
set up, the rotary will start as soon as 
the alternating-current switch is | 

and will immediately run up to s$; 
nous speed. As soon as synchronism dng oie 
tained, the field-splitting switch and di- 
rect-current field switch can be closed. 
With self-exciting sets care must be taken 
to see that the latter is closed as the ma- 
chine is building up on the right polarity, 
which can be done by closely observing the 
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[th fey 
oc direct-current voltmeter. If this is not or, better still, the following, third, meth- balancers. Their value in this respect 
Nps done, the polarity on the direct-current od may be usefully employed. forms an additional reason, in addition 
E side of the rotary will be reversed. 3. This consists in coupling on to an to those previously set forth, why a com- 
Me Fy The rotary will now be running in extension of the rotary shaft a small bination of induction and synchronous 
synchronism with the main generators, three-phase, low-pressure, induction mo- motor sets is desirable. If battery power 
sey, and can be paralleled on the low-tension tor, the capacity of which should be ap- is available, this will provide the alterna- 
ae bus-bars in the usual way. Although this proximately one-tenth of the full-load tive direct-current supply, but it rarely 
output of the rotary. By means of this happens that battery stations and poly- 


method may be unavoidable in some cases, 
it has serious disadvantages, chiefly on ac- 
count of the large current at low power- 
factor which it draws from the supply 
lines, and the possibility of the rotary 
building up on the wrong polarity. For 
traction work this method may be em- 
ployed, but not for lighting purposes. 


starting motor, the whole set may be 
brought up to synchronous speed, the al- 
ternating-current and direct-current fields 
adjusted, and then synchronizing the al- 
ternating-current side of the rotary on to 
the line, afterward cutting out the start- 
ing auxiliary unit. 
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phase substations are combined. 

(c) A method of starting up applicable 
to both rotaries and synchronous motor- 
generators is shown in Fig. 6, and iè a 
slight modification of the first method 
described for the starting up of the form- 
er. The compensator shown reduces the 
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Fic. 5.—MANCHESTER CORPORATION ELECTRICITY WORKS, TRANSFORMER HOUSE. 


A—Amnieter : V—Voltmeter ; C—Cable Trench Covered with 54 Ioch Steel Plates; D- Fuses; E- -Recording Horse-Power Meter. 


4, Starting up from the direct-current 
side ia a far simpler operation, and pre- 
sents no difficulties of operation, and can 
usually be followed in most instances 
where a supply of direct current in the 
substation is available. In the case of 
the Central London Railway this method 
was always adopted for all sets after the 
first. For lighting systems the starting 
current required for large units might 
occasion a heavy drop on the distributing 
mans, and it will become necessary either 
to provide an induction motor-generator 
sct to supply the necessary direct current, 


(b) Synchronous Motor-Generators— 
The starting up of synchronous motor 
sets presents no difficulties, and is usually 
from the direct-current bus-bars, and syn- 
chronizing on the alternating-current side 
in the usual manner. It is, however, abso- 
lutely necessary that provision be made in 
every substation for the plant to be start- 
ed up from the alternating-current side in 
the event of a possible shutdown of the 
lighting or traction systems. Such means 
are at hand in the employment of induc- 
tion motor sets, which in lighting substa- 


lious ure frequently coupled up to the 


primary voltage to one-half; the double- 
throw oil switch, which is fitted with an 
overload device, is thrown down on to the 
bottom contacts. Half voltage is thus im- 
pressed on the rotary or synchronous mo- 


tor, and, the field switch being left open, 


the machine runs up on an induced field. 
When full speed is attained, and the field 
built up in the right direction, the field 
switch is closed, the oil switch is thrown 
over on to the top contacts—t. e., on to 
the full voltage bars, and the starting 
hieh-tension ot] switch is withdrawn. 
The motor-generator with induction 
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motor is the simplest of all types of sub- 
station equipment to start up. With long 
feeders it is desirable that the pressure 
on the feeders should be applied gradu- 
ally to the stator of the induction motor, 
as any throw-up in the voltage due to the 
capacity of the feeder at the moment 
of switching in might. break down the 
insulation of the motor. A suitable de- 
sign of three-phase stator starter to be 


Fic. 6.— METHOD OF STARTING-UP SYNCHRONOUS 
MOTORS FROM ALTERNATING-CURRENT SIDE. 
V,—Full-Voltage Bus-Bars; S.0.S.— Standing Oil Switch; 
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—Compensator; D.T.0.S.—Double w Oil Switch; 
S.M.—Synchronous Motor; V,—Half-Voltage Bues- 


used for the purpose is shown in Fig. 7. 
It consists of three coils arranged in a 
triangle, and carefully insulated by cylin- 
ders of mica. Each coil is provided with 
an adjustable core consisting of a large 
number of iron sheets one-fiftieth of an 


inch thick. The three iron cores are at- 


tached to a round disc, which is held by a 
three-armed cast-iron holder, through the 
middle of which runs a screw, and the 
three iron cores can thereby be raised and 
lowered. The three coils are switched in 
series with the corresponding phases of 
the motor which is to be started up. Be 
fore switching in, the iron cores are lower- 
ed into the coils so that on first switching 
in only a small current goes into the 
stator of the motor. The cores are then 
gradually raised out of the coils, the in- 
ductive resistance being thereby gradu- 
ally lessened, and finally the coils are 
short-circuited. A water resistance or 
other suitable form of starter is inserted 
between the slip-rings of the rotor, and 
short-circuited as soon as the set is up to 
speed, when the machine can be paralleled 
in the usual manner on the direct-current 
side. On account of the heavy rotor cables 
with large units, it is desirable, to avoid 
expense, that the rotor starter should be 
placed as near the machine as possible, 
and a convenient arrangement is to op- 
erate it by means of bevel gearing from 
the front of the switchboard platform. 


EXCITING. 


Rotaries are invariably self-excited for 
obvious reasons. There is one strong dis- 
advantage, however, with this method, 
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consequent on the possibility of the rotary 
This hap- 
pened on two or three occasions on the 
Central London Railway svstem, and is a 
If the 
rotaries are excited from the bus-bars, 
then a battery connected across the bars 
becomes imperative. For synchronous sets 
employed on traction circuits, a separate 
exciter mounted on the end of the shaft is 
probably the best method of exciting the 
Although it 
occupies extra space, it provides an alter- 
native method of excitation from the 


reversing while under load. 


possibility to be reckoneu with. 


high-tension motor fields. 


lighting bus-bars where a mixed system 
is supplied. In any case, it is desirable 
that the excitation for the traction sets 
should be independent of the lighting 
system, and this can best be obtained by 
the use of a separate exciter, or a method 


to be described later on under “balanc- 
For synchronous sets on lighting 


ing.” 
networks, excitation from the direct-cur- 
rent terminals or light-tension bus-bars 
will probablv be found sufficient. The 
author considers that the question of ex- 
citation is of importance, and should be 
well considered. 
BALANCING. 


The effective balancing of a three-wire 
lighting network from substations can be 
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FiG. 7.—THREkE-PHASE STATOR STARTER. 


secured by the use of an induction motor 
coupled to two generators giving about 
half the pressure across the outers, the 
whole combination forming an auxiliary 
set for the supply of direct current neces- 
sary to start the larger synchronous units. 
It is, however, desirable that additional 
means of balancing should be provided, 
either by the use of double-wound arma- 
tures with the synchronous sets or other 
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methods. An alternative arrangement has 
been used extensively in the Manchester 
substations, and emanates from the Allge- 
meine company. This apparatus is esen- 
tially a choking coil, the ends of which 
are connected up by means of two slip- 
rings to the armature of the continuous- 
current dynamo. The slip-rings are con- 
nected up to the armature at such points 
that a normal alternating current at the 
frequency corresponding to the number 
of pole-pieces and the revolutions is cir- 
culating in the equalizer. The middle 


-wire of the system is connected up to the 


middle point of the choking coil. If the 
load on each of the two net-halves is un- 
equal, the overload on one will pass 
through the middle wire into the respec- 
tive side of the equalizer, and through 
the slip-ring belonging to it back into the 
armature. This method also provides an- 
other supply for exciting current, and if 
all the synchronous plant in each substa- 
tion is so arranged, it is evident that 
each set will be self-excited. An out- 
of-balance current up to twenty-five per 
cent can be dealt with under this arrange- 
ment without the difference in voltage 
exceeding two and one-half per cent of 
the mean voltage. 


HUNTING. 


To ensure satisfactory parallel running 
and immunity from what is known as 
“hunting,” it is necessary that every detail 
of the system should be very carefully 
considered. Troubles from this source are 
almost entirely associated with rotary 
equipments. If the frequency of the sup- 
ply system be not uniform—that is, if 
the variations in the velocity of the main 
generators during one revolution exceed a 
definite and certain limit—the rotary con- 
verters tend to follow, and vary in accord- 
ance with the power-house generators. If 
these variations occur rapidly, it is im- 
possible for the converters to keep in step, 
and “hunting” ensues. But this trouble 
can be sct up independently of the power- 
house engines. Oscillations may be set 
up from a variety of causes within the 
rotaries themselves, which, if not checked, 
will spread over the whole system. It 
is necessary, therefore, in the first place, 
to provide suitably but not too well, gov- 
erned engines in the power-house, and, 
secondly, to attach special devices to the 
rotaries themselves to check any oscilla- 
tions that may be set up. For this pur- 
pose “damping coils” are used, which 
usually take the form of copper plates 


which bridge over the space between the - 


pole-tips. The eddy currents produced in 
the latter tend to restrain or counteract 
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the distortion of the magnetic field due 
to the armature oscillations. This tend- 
ency to unstability of rotaries, however 
inappreciable for traction work, has, in 
England, at any rate in the past, placed 
them at a disadvantage for lighting work. 
With synchronous machines the author 
has never experienced any trouble from 
this source, and given suitable engines at 
the power-house there should be no pos- 
sibility of hunting. The armature re- 
action of the high-tension motor is con- 
siderable, the fields being excited at a 
constant pressure, and independent of the 
feeder pressure. 
SYNCHRONIZING. 

It is of greater importance that the 
machine should be as nearly as possible 
in phase than at the same voltage. A 
synchronizer so arranged as to indicate 
the relative speeds of the incoming ma- 
chine and those already on the load will 
be found a useful and time-saving device, 
and may be combined wich the ordinary 
method of voltmeter and lamps. By the 
adoption of this type of synchronizer the 
machine can be synchronized in the short- 
est possible time and with the smallest 
interchange of current between the vari- 
ous machines. 

GENERAL CONCLUSIONS. 


For traction systems, very strong rea- 
sons must exist if the claims of the rotary 
converter operating at twenty-five cycles 


are overlooked. They are at least five per. 


cent more efficient than either of the other 
equipments; their ability to stand con- 
siderable overloads and the high power- 
factor at which they can be operated out- 
weigh the disadvantages pointed out in 
the earlier part of this paper. 

For mixed lighting and traction, light- 
ing considerations will probably settle the 
type of equipment, and for this synchro- 
nous motor-venerators operating at fifty 
cycles appear to best fulfil the majority 
of conditions required—viz., ease of regu- 
lation of direct-current pressure, satisfac- 
tory parallel running, little or no varia- 
tion in pressure; in short, they are not so 
sensitive as rotaries and they can also be 
worked at an equally high power-factor. 
It is possible that the disadvantages of 
the rotary are sometimes exaggerated. 
Their large use in the States and in- 
creasing use in England point to the fact 
that under special circumstances their 
adoption may be deemed warranted. 

In the case of direct-current lighting 
and power systems, most difficulty will, 
perhaps, be experienced in deciding on the 
respective merits of synchronous versus 
induction motors. As mentioned before, 
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the drawback to the latter is the fact 
that the current is always a lagging cur- 
rent, and the smaller sizes have a rela- 
tively low power-factor. There is also a 
gain of one to two per cent in efficiency 
in favor of the synchronous type, to bal- 
ance which may be placed the extra com- 
plications in switch gear. For units of 
500 kilowatts and over the author con- 
siders that either type might be usefully 
employed, the increased cost of the in- 
duction type being balanced by the in- 
creased cost of switch gear with the syn- 
chronous type. For units of less than the 
above output, a combination of both types 
has worked with advantage, the leading 
currents of the one compensating for the 
lagging currents of the other, while the 
induction motors provide the necessary 
means of starting up the substation from 
the high-tension side in the event of fail- 
ure on the direct-current side of the sys- 
tem. 

In conclusion, the author would take 
this opportunity of expressing hia thanks 
to those representatives of the British 
Thomson-Houston Company, the British 
Westinghouse Company, the Electrical 
Company and Dick, Kerr & Company, 
who have kindly placed data at his dis- 
posal. 


An Electrical Quick-Return System. 
Richard H. Stevens and Samuel S. 


Wales, of Munhall, Pa., are the inventors 


of an electrical quick-return system re- 


lating to devices for adjusting the mov- 
able roll or rolls of rolling mills, de- 


signed to reduce the time interval in re- 
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ELECTRICAL QUICK-RETURN SYSTEM, 


storing the roll to its original position, 
after a piece has been rolled and prepara- 
tory to starting in the next piece, and 
thereby increasing the output of the mill. 
In carrying out the invention, a lower 
stationary roll, an upper movable roll 
and adjusting screws having squared 
shafts engaging worms on a common shaft 
are employed, This shaft las a belt con- 
nection with another shaft, having a 
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toothed wheel engaged by the pinions of 
two electric motors. These motors are 
so connected that when the controller is 
actuated -to move the screws downward 
the motors sre in series, whereas when the © 
controller is reversed to move the roll 
upward, they are placed in parallel and 
their power and speed thereby greatly 
increased, giving a quick return move- 
ment to the roll. The following system 
of connections is employed for shifting 
the electrical connections. From the 
field coil of a motor a line extends to the 
resistances of a reversing controller, the 


other line extending to the general nega- 


tive line through a connection. From this 
connection the wire leads to the inner 
ring-segments of the other reversing con- 
troller. From the motor brushes of one 
of the motors a line leads to the revers- 
ing ring of one of the reversing controllers 
which is connected, through the usual 
connecting controller-arm, with the resist- 
ances of the reversing controller. From 
the other brush a line is connected to a 
ring, which is connected by the other arm 
of the reversing controller to another re- 
sistance. The controller arm is in three 
sections, insulated from each other. In 
the connections for the other motor, a 
line from the field coil extends to the cen- 
tral ring section of the reversing control- 
ler, while the other line extends through 
the set of resistances. The connection 
from one brush of this motor leads to 
the outer reversing ring, while the other 
connection leads to the other ring. The 
reversing arm is divided into three sec- 
tions, insulated from each other. The 
lower section connects to the first con- 
tacts of the lower resistances. The cen- 
tral portion contacts with the inner ring, 
the segment, from which the connection 
extends to the corresponding segment 
ring of the other controller, being the 
companion segment therein. In the re- 
verse position the central portion makea 
corresponding connection between the two 
segmente. The third section connects one 
segment to the first of the upper resist- 
ances from which the wire extends to 
the main line. This main line wire 18 
also connected to the segment ring of 
the first controller. When the arms are 
so positioned that the motors are in series, 
this position and the successive positions 
thereafter are used to screw down the up- 
per roll to the desired points. After the 
piece has been rolled, the connected arms 
of the two controllers are reversed, when 
the direction of the current is reversed 
and the motors are placed in parallel, thus 
giving greatly increased power and speed, 
which will quickly return the screws to 
their normal position, the mill then being 
ready for the next piece of metal. 
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PIPING. 

As a rule the piping of a power plant 
is the last part of the apparatus to be 
considered, and all too frequently it does 
not receive the careful consideration that 
is given to the so-called more important 
parts. In the belief that there is nothing 
about a plant of more importance than 
the steam piping, the specifications cov- 
ering this branch of the work were very 
carefully drawn. The general arrange- 
ment can be better shown in Figs. 8 and 
9 than described, but the general charac- 
ter of the materials and workmanship 
required is better illustrated by descrip- 
tion of the work as done under the speci- 
fications. 

All pipe for high-pressure steam is 
of “extra heavy” wrought iron, of Na- 
tional Tube Standard, while the piping 
for exhaust steam, water, air, oil and 
drips, unless otherwise specified, is of 
full weight, black iron pipe, of National 
Tube Standard. All of the water and air 
pipes which are run underground are 
of cast iron, nowhere less than one-half 
inch thick, with bell and spigot connec- 
tions and joints calked with lead. 

All fittings for live steam, pressure feed 
water and the high-pressure drip piping 
are of “extra heavy” cast iron, flanged 
or screwed, as best suited to each case. 
Fittings for exhaust steam, water and air 
pipes are of standard weight, cast iron, 
flanged or screwed, as required, except 
where located in the ground. All 
flanged or screwed fittings were required 
to be equal in weight and quality of ma- 
terial and workmanship to the standards 
of Crane & Company, or the Eaton, Cole 
& Burnham Company. The valves used 
in live steam, pressure feed and pressure 
drip return lines are of “extra heavy” 
pattern, with cast-iron bodies and hard 
bronze seats. Sizes eight inches and above 
are fitted with a by-pass and: valve. 
Valves on other lines are of standard 
weight and pattern with cast-iron bodies 
and hard bronze seats. All valves used 
in this work are gates. with. flanged, 
screwed or bell ends, as required, and are 
Eaton, Cole & Burnham or Jenkins make. 

The requirements at the joints were, 
that the taper of the threads should be 
euch that at least two full threads be 
exposed after the fitting has been made 
up to a tight bearing, and in the case of 
eeven-inch pipe and larger, not lees than 
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three full threads may be exposed. White 
lead and linseed oil were permitted only 
as a lubricant. Gaskets for live steam 
and pressure feed flanges are of corrugat- 
ed copper, in no case less than No. 24 
gauge, thoroughly annealed and of prop- 
er diameter to come within the bolt circle. 
Gaskets for exhaust steam, water and air- 
pipe flanges were of “Rainbow” sheet 
packing one-sixteenth inch thick. The 
whole pipe system was given a thorough 
running. test. under maximum. working 
pressure, and the contractor was required 
to make good all imperfect material and 
leaky joints resulting from this test. The 
underground compressed air piping, which 
was rated for 100 pounds air pressure, 
was tested and made thoroughly tight 
under 150 pounds hydraulic presure. 

A full set of gauges was mounted on 
a marble panel in the engine room. The 
instruments have eight and one-half inch 
dials and are mounted in heavy brass 
cases. Two high-grade Tagliabue angle 
thermometers are installed in the boiler 
feed line, and one in each boiler feed pipe 
just below the check valve. These ther- 
mometers are mounted on the two test 
hoilers and give the temperature of the 
entering water either from the main feed 
line or the test feed line. A third ther- 
mometer is located near the discharge 
from the test feed pump, so that the actual 
work done by the feed-water heater may 
be noted at a glance. 

All live steam piping is lagged with 
“fire felt” material, manufactured by the 
H. W. Johns Manufacturing Company. 
All such piping, six inches and above, 
has a first covering of fire felt sheets, 
one inch thick, closely wired to pipes 
and is finished with a coat of asbestos 
tement one-half inch thick, troweled hard. 
Pipes-less than six inches: have a sectional 
oie of fire felt one inch thick, fitted 
closely ‘and held with brass bands, all 
joints being left tight. After all the 
covering was finished, it was given a coat 
of glue sizing and two coats of first-class 
lead, and oil paint. 
= The high-pressure steam piping con- 
sists of a twelye-inch main header for 
the superheated steam and a three-inch 
auxiliary header for the saturated steam. 
The eight-inch take-off pipes from the 
boilers to the main header are of large 
radius bends, and in addition to a gate 
valve there is an automatic explosion valve 


header. 


‘in the well. 
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in each boiler line. 'The main header js cut 
into sections by gate valves. The steam 
connections to the turbines are also of 
long radius bends. Through a reducing 
valve, steam is admitted to a low-pres- 
ure main which supplies all the other 
apparatus except the injector and the 
main boiler feed pump. These latter 
are supplied with saturated steam at full 
boiler pressure from the auxiliary steam 
This auxiliary header also sup- 
plies: steam through a reducing valve to 


the low-pressure steam main.’ All expar- 
sion and contraction of. piping is pr- 
vided for without the use of any form 


of expansion joints. The exhapst piping 
from the turbines is of spiral riveted 
pipe and has connection to the condenser 
or to free exhaust. An automatic relief 
valve protects the system. All other ex- 
haust pipes connect to the feed-water 
heaters and an auxiliary riser is provided 
for free exhaust in this line also. Pro 
visions have been left for future exten- 
sion in the way of additional feed pumps, 


a fire pump, and additional air com- 


pressors. At the hot well there is a ball 
cock in the water supply line entering the 
well which assures a constapt water level 
Branch pipes from the boiler 
blow-off cocks connect with a three-inch 
main which discharges into a blow-of 
well, communicating directly with the 
sewer. Each branch blow-off pipe is sup- 
plied with an extra heavy guard valve, in 
addition to the usual blow-off cock, and 
the piping is so arranged that the boiler 
may be completely drained of water when 
required. 

A complete system of high and low- 
pressure drip piping, with steam traps, 
made by the Nason Manufacturing Com- 
pany, of New York, returns all conden 
sation to the hot well. 

A six-inch main pipe is laid in a duct 
below the surface of the engine-room 
floor and connects the air compressors t 
an air receiver four feet in diameter and 
ten feet long outside the building. A 
one and one-quarter inch pipe taken from 
the top of the air receiver is carried to the 
engine room and a connection 1s made 
near each generator for cleaning. Start- 
ing at the air receiver a system of dis- 
iributing piping is laid through the yard 
for the gencral distribution of compres 
air for use in shops and yard. Six a 
ditional receivers are located at different 
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points on the line, serving the double 
purpose of collecting the condensation 
and of maintaining a good line pressure 
against sudden local demands. As be- 
fore mentioned, these pipes are of cast 
iron, bell and spigot ends, lead-calked 
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being built up of thin double annealed 
steel laminations. The commutator is of 
exceedingly heavy construction and is so 
arranged as to be mounted directly on the 
armature spider. The machines were 
guaranteed to run continuously at full 


Fig. 8.—ENGINE Room, TURBINE GENERATOR FROM THE TURBINE END. 


and set twelve inches from the surface 
of the ground to the top of the pipe. 
At all corner turns in the air piping 
plugged tees have been used instead of 
elbows. ‘The receivers used are of steel 
plates for 120 pounds working pressure 
and are six feet in diameter and twelve 
feet long. 
DYNAMOS. 

The dynamos are of the deuble-arma- 
ture type as built by the Milwaukee Elec- 
tric Company, for direct connection to 
De Laval steam turbines. The armatures 
are mounted by pressure fit on their own 
shafts, a flexible belted coupling connect- 
ing them to the turbine main shafts. Each 
side of the double machine is a compound- 
wound, four-pole, direct-current, 100-kilo- 
watt generator, overcompounded ten per 
cent, with a working range of electromo- 
tive force from 250 volts at no load to 275 
volts at full load. This rather high over- 
compounding was specified on account of 
several comparatively long lines to points 
where there is a considerable consumption 
of power. Excellent results have been 
obtained. The shunt and series coils 
are separately wound and independently 
insulated, and are slipped over the lami- 
nated pole-pieces before bolting to the 
frame. The armatures are of the iron- 
clad, bar-wound, ventilated type, the core 


load with a temperature rise on field and 
armature coils not exceeding forty de- 
grees centigrade above the surrounding 
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injury to any part. The commutation 
is excellent, as, without shifting the 
brushes, there is no sparking from no 
load to twenty-five per cent overload. 
The guaranteed efficiencies are ninety- 
two per cent at full Joad, 88.5 per cent 
at half load, and eighty-one per cent at 
quarter load. The current output of each 
generator set is 800 amperes at 250 volts, 
or 400 amperes at 500 volts, making the 
maximum output of the station twenty- 
five per cent overload, 1,500 amperes at 
500 volts. 
DISTRIBUTION SYSTEM. 

In deciding on the system of electrical 
distribution and control as related to the 
driving of machine tools, all due consid- 
eration was given to the manifold ad- 
vantages of multiple voliage with several 
available voltages. However, to obtain 


the best results which one has a right to 


expect from such a highly developed and 
relatively complex system it is preferable, 
if not absolutely essential, that the ma- 
chinists overating the tools be of as rela- 
tively as high an order as the apparatus. 
In a shop where probably seventy-five per 
cent of the men operating machines are 
necessarily common Mexican laborers— 
many of whom can not write their own 
names and are about the mental equals 
of the uneducated negro—it is exceedingly 
doubtful if it would be advisable to in- 
stall multiple voltage with all its refine- 
ment of controlling apparatus. Induc- 
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atmosphere, and forty-five degrees centi- 
grade on the commutator. Under twenty- 
five per cent overload for two hours five 
degrees centigrade additional rise was al- 
lowed, and the dynamos are to stand tem- 


porary overloads of fifty per cent without 


tion motors in their extreme simplicity 
seemed ideal and were considered. But 
their adaptability to crane and other 
variable speed work was a much mooted 
and still open question. After carefully 
balancing the advantages and disadvan- 
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tages of all the available systems together 
with their widely differing costs of instal- 
lation and maintenance, it was finally de- 
cided to adopt the familiar Edieon three- 
wire system with 250 and 500 volts, di- 
rect current. De Laval turbine generators, 
with their two armatures driven by one 
turbine shaft, are admirablv adapted for 
this work. On all individually driven 
tools where variable speed was desired, 
compound starting and regulating rheo- 
stats were used in addition to the two 
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thirty-six inches wide. The generator 
panels each carry a 400-ampere, double- 
pole, laminated type I-T-E circuit-break- 
er, a 500-ampere, triple-pole, quick-break 
main knife switch, two 500-ampere Weston 
round type switchboard ammeters, and 
two Wirt field rheostats. The voltmeter 
panel contains two 750-volt Weston round 
type voltmeters, and two twelve-point 
voltmeter switches for connecting the 
voltmeters to any circuit or the ground as 
desired. Thus no other ground detector 
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voltages, and the motors were so connect- 
ed to the tools as to preserve the variable 
speed features of the machines themselves. 
For instance, in the case of a forty-eight- 
inch engine lathe, the motor is geared to 
the countershaft whose five-stop cone is 
belted to the lathe. With the two voltages 
and the five steps of resistance which can 
be cut into the field circuit and the five- 
stop cones, this machine has fifty differ- 
ent and easily available speeds. 

The change from 250 to 500 volts or 
vice versa is made by means of an in- 
genious switch designed by Mr. Leslie 
Griscom, and the field resistance is con- 
trolled by the regular starting lever. 

The smaller machines are driven in 
groups by constant-speed motors. As 
mentioned later, the distance from elec- 
trical supply houses rendered it advis- 
able to have the fewest possible sizes of 
motors consistent, in order that the stock 
of repair parts be as small as possible. 


SWITCHBOARD. 


The switchboard is a handsome one of 
six panels of two-inch blue Vermont mar- 


ble. The panels are of a uniform height 
of six feet six inches, and surmount 
twelve-inch marble baseboard panels. Be- 
ginning at the left (see Figs. 8, 9 and 10) 
are the three generator panels thirty 
inches wide, the voltmeter panel thirty 


inches wide, and the two feeder panels 


is needed. On this panel is also mounted 
a 2,500-ampere Thomson recording watt- 
meter for recording the total station out- 
put. The next panel is a feeder panel and 
contains four .500-ampere, triple-pole, 
quick-break switches, and the total load 
ammetcr, a 3,500-ampere Weston round 
pattern. These four switches control all 
the shop power circuits and the separate 
circuit for the sixty-ton cranes in the 
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motors of the condensing plant. One of the 
500-ampere switches is for the line to 
the timber-preserving plant, and the other 
is for the future lighting feeders. 

The board is designed for future exten- 
sion, at both ends, and has bus-bars run- 
ning its entire length. All copper used 
is hard drawn or rolled, of ninety-five 
per cent conductivity, and the bus-bars 
are designed to carry not more than 1,000 
amperes: per square inch cross-section. 
Sliding contacts were all designed for a 
carrying capacity not exceeding fifty am- 
peres per square inch, and the static con- 
tacts of connectors and bolts were calcu- 
lated on the basis of 150 amperes per 
square inch. 


. The switches are all connected by Shaw- 


mut enclosed fuses mounted on the back 


of the board, so located as to be easily 
accessible. 

Engraved lacquered brass name-plates 
are mounted on the board, properly desig- 
nating the generators and feeders, and 
each panel and instrument is individually 
lighted by an incandescent lamp aup- 
ported by an ornamental bracket. 


CRANE, 


Traversing the entire engine room is a 
ten-ton crane, built by Maria Brothers, of 
Philadelphia. The span is thirty-six feet 
five inches between centres of runway 
rails, and the lift is twenty-two feet three 
inches.. The bridge is built of two-plate 
girders with the track for the trolley 
secured to their upper flanges. The 
truck wheels are of open-hearth steel 
turned to fit the fifty-six-pound rails 
which are mounted on the runway girders, 
and fitted with roller bearings carried in 


a 


t 


Approximate 
Total Rated 

a or Size, From Switchboard to Horse-Power Ete caeH to 

PA nes Entrance Board. 
l Feet 
1 | 400,000 ¢. m. Machine shop................ 331 30 
2 | No. 000 B. & S. | Hammer and smith shap..... 135 200 
Brass foundry............... 15 300 
Rolling mid... a.na 20 470 
acs Iron foundry ................ 50 720 

r J 

3 500.000 €. m. | Pattern shop..............06. 10 1,140 
Planing mill................. 175 1,350 
Paint shop...............005. 20 1,600 
4 i No. 2B. & 8. Cranes in machine shop...... 30215 850 
" { Truck, wheeland axle shop... 35 1,350. 
4 p PA OOO C, Mi ( Timber preserving plant...... 125 3.200 
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The last, also a feeder 
panel, was added later and contains two 
500-ampere, triple-pole, quick-break knife 
switches, one seventy-five-ampere, double- 
pole carbon-break knife switch and a 300- 
ampere Thomson recording wattmeter 
for recording the consumption of power 
by the timber-preserving plant. The 
seventy-five-ampere switch controls the 
circuit of the two thirty-horse-power 


erecting shop. 


brass baskets. The trucks are ‘of steel 
channels. The trolley runs on cast-iron 
wheels with roller bearings. The load 
is carried on two strands of chain and is 


held at all points, both in hoisting and- 


lowering, by an automatic switching 
brake. Hoisting is of two speeds, one 
doubles the other, the change being effect- 
ed by a shackle on the lower block. 

All the movements are by hand and the 
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gearing is such that one man can handle 
the full load at sixty feet a minute on 
the trolley, forty feet a minute on the 
bridge, and three men can lift full load 
one foot per minute or one-half load two 
feet per minute. 
POWER DISTRIBUTION. 
From the switchboard, five lines of 
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lamps and 250-volt, incandescent lamps, 
burning singly, are to be used throughout. 
Running the lighting system from the 
power bus-bars will not result in flicker- 
ing lamps if the turbine regulation con- 
tinues in its present perfection, for lights 
have been tried at various points of the 
system and no flickering was noticeable. 
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run in tile ducts paper-imsulated wire 
covered with lead is employed. All con- 
duit work is installed on the single-tube 
system with loricated iron conduit. Porce- 
lain wall bushings are used at all en- 
trance points, and the wiring is all in 
accordance with the rules and require- 
ments of the National Board of Fire 


Fras. 11 To 15.—(1) GROUP oF INDIVIDUALLY DRIVEN Heavy Macuines; (2) Motor-DRIVEN 


UARTERING MACHINE ; (3) MoTOR-DRIVEN BORING AND 


TURNING MILL; (4) Motor-DRIVEN FORTY-EIGHT-INCH PLANER; (5) Motok-DRIVEN DOUBLE PUNCH AND SHEARS. 


feeder cables distribute the electrical 
The lighting system is still 
con- 
trolled by separate feeders leading from 
the power bus-bars. The only exception 


power. 


in the future and will be 


to this is the timber-preserving plant 


Which has its lighting system fed from 
the power lines; 250-volt, enclosed arc 


A table covering the feeder system is 
given on page 268. 

Double-braided weatherproof wire is 
used for the aerial lines; and for open 
wiring in the buildings slow-burning, 
double-braided weatherproof wire is used. 
All conduit wiring is done with double- 
braided, rubber-covered wire and where 


Underwriters, of the United States. Over- 
head wires are carried on iron poles at 
a height of twenty to twenty-five feet 
from the ground. Poles are spaced about 
eighty feet apart and are set five feet 
deep in a bed of cement eighteen inches 
in diameter and about eight inches 
above the ground. This was done 
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to prevent the rusting away of the 
pole at the ground line. Iron brack- 
ets and No. 2 Knox glass cable insula- 
tors carry the heavy cables. All sizes 
above No. 2 B. & S. are of stranded wire. 
Wirt non-arcing lightning arresters are 
used at all entrances to buildings, and a 
thorough ground was made at all points 
where necded, either on the pipes of the 
water system or with heavy ground plates 
well buried in coke. 

The wiring on entering the building is 
carried to a fused quick-break knife 
switch located at a convenient point and 
from this switch the branch wiring radi- 
ates to the various motors. The machine 
shop is typical of all the buildings in this 
respect. The mains are carried to the 
entrance board and from there the three- 
wire ‘branch mains are run open in a 
loop around the shop, ‘being supported by 
the lower chord of the roof trusses of 
the side bays. Branches to the machines 
are carried in conduits down the columns 
of the building to the motor panel-boards. 
Wires are then run in conduit to the 
motor. 

Group motors are all run at constant 

speed on 500 volts. Individual motors 
are in some cases run on either 250 or 
500 volts. All motors for machine tools 
are Crocker-Wheeler, open frame or semi- 
enclosed, shunt or compound wound, as 
suited to each case. (See Figs. 11 to 
15.) Starting boxes and compound 
starting and regulating boxes were made 
hy the Cutler-Hammer company, and 
the circuit-breakers which are used on 
all motors above fifteen horse-power are 
of the Cutter Company’s I-T-E strect-car 
type. 
In all cases the motor-controlling appa- 
ratus is mounted on a slate panel-hboard 
of neat and substantial annearanece. The 
panel-boards for the variable speed motors 
carry an auxiliary interlocking switch, by 
means of which the voltage impressed on 
the armature may be changed from 250 
to 500 or vice versa, A non-inductive 
resistance is cut into the motor circuit 
by the act of opening the main switch so 
that the motor is protected during the 
change from one voltage to the other. 


——- --- pe — —— 


The International Electrical Con- 

gress. 

The committee of organization of the 
International Electrical Congress has 
issued a new bulletin containing the pro- 
gramme and special notices to congress 
members. 

The congress will convene at the music 
hall of the Coliseum, St. Louis, at 9.30 
A. M., Monday, September 12. The Coli- 
seum is situated at Olive and Thirteenth 
streets, in the city district of St. Louis. 
It is intended that after the opening cere- 
monies the convention will immediately 
divide into sections, the section halls be- 
ing on the second floor of the same build- 
ing. The bureau of information and the 
secretary and treasurer will also be in the 
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Coliseum Building. On Tucsday, Thure- 
day and Friday the sections will meet on 
the second floor of the Coliseum from 9 
A. M. fo 1 P. M. 

The committee of organization of the 
congress was appointed by the president 
of the St. Louis Exposition in June, 1903. 
The committee held its first meeting in 
August, 1903. In response to invitations 
to join the congress, 1,915 acceptances 
have been received, of which 1,542 are 
from North America, and 373 from other 
countries. Over 1,300 certificates of mem- 
bership have been issued to persons who 
have already become members by forward- 
ing their subscriptions. 

The committee of organization has 
issued, at the suggestion of the section 
oflicers, invitations to well-known electric- 
al workers all over the world, asking for 
papers to be read before the congress. In 
response to these invitations about 170 
papers have been promised for the con- 
gress, and sixty-seven are already in hand. 

The work of the congress will be di- 
vided into eight sections, as follows: Sec- 
tion A, general theory (mathematical, ex- 
perimental); chairman, Professor EB. L. 
Nichols; secretary, Professor H. T. 
Barnes. Section B, general applications; 
chairman, Professor C. P. Steinmetz; sec- 
retary, Professor Samuel Sheldon. Sec- 
tion C, electrochemistry; chairman, Pro- 
fessor H. S. Carhart; secretary, Mr. Carl 
Hering. Section D, electric power trans- 
mission; chairman, Mr. Charles F. Scott; 
secretary, Dr. Louis Bell. Section K, 
electric light and distribution; chairman, 
Mr. J. W. Lieb, Jr.; secretary, Mr. Gano 
S. Dun. Section F, electric transporta- 
tion; chairman, Dr. Louis Duncan; sec- 
retary, Mr. A. H. Armstrong. Section 
G, electric communication ; chairman, Mr. 
F. W. Jones; secretary, Mr. B. Gherardi. 
Section H, electrotherapeutics; chairman, 
Dr. W. J. Morton; secretary, Mr. W. J. 
Jenks. 

At the petition of the committee of or- 
ganization the government of the United 
States has issued invitations to the vari- 
ous foreign governments to send official 
representatives to the chamber of dele- 
gates of the congress. Up to the present 
time the following appointments have been 
announced: Austro-Hungary, Professor 
Charles Zipernovsky; Italy, Professor 
Moise Ascoli, Professor L. Lombardi, In- 
genieur A. Maffezzini; Switzerland, Pro- 
fessor Ferdinand Weber, Professor Fran- 
çois Louis Schiile; Norway and Sweden, 
Professor Svante August Arrhenius; 
Australian colonies, Mr. John Hesketh; 
Brazil, Senor Jorge Newbery; Mexico, 
Senor Rafael R. Arizpe; India, Mr. J. C. 
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Shields; United States, Professor H. $. 
Carhart, Dr. A. E. Kennelly, Professor 
H. J. Ryan, Professor 8. W. Stratton, 
Professor Elihu Thomson. : 

The following European societies have 
engaged to cooperate with the congress: 
the Institution of Electrical Engineers, 
with the following delegates, Mr. R. Kaye 
Gray, president; Colonel R. E. Cromp- 
ton, C. B.; Professor John Perry, F. R. 
S.; Dr. R. T. Glazebrook, F. R. S.; Mr. 
H. E. Harrison, B. Sc., B. A.; Mr. W. 
Duddell, hon. secretary of delegation. La 
Société Internationale des Electriciens. 
Associazione Elettrotecnica Italiana; dele- 
gates, Professor M. Ascoli, president; Pro- 
fessor G. Grassi, vice-president; Profes- 
sor L. Lombardi, vice-president; Inge- 
nieur E. Jona. Oesterrichischer Elektro- 
technischer Verein; delegate, Herr Baron 
Wolfgang 'Ferstel. 

The following societies in North Amer- 
ica have engaged to cooperate with the 
congress and send delegates: the Royal 
Society of Canada—delegates, Professor 
W. Lash Miller, Professor Howard T. 
Barnes; the American Institute of Elec- 
trical Engineers—Mr. Ralph D. Mershon, 
Professor M. I. Pupin and Professor U. 
P. Steinmetz; the American Physical So- 
ciety—delegates to be appointed; Ameri- 
can Electrochemical Society—Professor 
W. D. Bancroft, Professor H. S. Carhart 
and Dr. Louis Kahlenberg; the National 
Electric Light Association—Mr. George 
Eastman, Mr. G. Ross Green and Dr. 
F. A. C. Perrine; the Association of 
Edison Illuminating Companies—Mr. W. 
C. L. Eglin, Mr. L. A. Ferguson, Mr. Ger- 
hard Goettling ; the International Associa- ` 
tion of Municipal Electricians—Mr. W. 
Il. Bradt, Mr. F. C. Mason and Mr. 
Walter N. Petty; the American Electro- 
therapeutic Association—Dr. Russell Her- 
bert Boggs, Dr. Charles R. Dickson aud 
Dr. James Herdman. 

T'he United States navy department haè 
appointed as delegate to the congress Lieu- 
tenant-Commander Joseph L. Jayne. 

A general invitation has been extended 
by the American Institute of Electrical 
Engineers to British and European elec- 
trical societies to join in the circular 
tour, visiting the principal cities and m- 
portant industrial centres en route to and 
from St. Louis. The circular trip wil 
commence at Boston, September 2, or 
New York, September 1 and 4. Special 
traveling facilities, accommodations and 
receptions have been arranged for the 


benefit of the visitors. 


The European congress members who 
desire to join the circular tour should 
communicate with the secretary of the 
American Institute of Electrical Eng- 
neers, Mr. Ralph W. Pope, 99 Liberty 
street, New York city, and arrange t 
arrive in New York not later than Sep- 
tember 1, or in Boston not later than 
September 2. 
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Steam-Pipe Coverings. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

On perusing a recent article in your 
columns describing some experiments on 
the efficiency of steam-pipe coverings by 
Mr. S. H. Davies, I was surprised to find 
that his conclusions were wholly at vari- 
ance with the results, not only of his own 
experiments, but with some that I have 
in conjunction with my colleague, Pro- 
fessor Dalby, recently conducted upon a 
much larger scale, and which showed a 
mica covering to be superior to those of 
asbestos, magnesia and other compo- 
sitions (remanite I have not tried as its 
inflammable nature renders it unsuit- 
able). Apart from the unreliability 
introduced by the small scale of Mr. 
Davies's apparatus, the discrepancy be- 
tween his conclusions and his experi- 
mental figures lies in the circumstance 
that, in putting the various materials in 
an order of merit, he has neglected the 
particular that they are not of equal 
thickness. I have, therefore, recalculated 
his results, computing all the values for 
the same thickness, vtz., one inch. When 
thus fairly compared together they come 
out as follows: 


Dres Ditto, if 
Thick- i Reduced 
eefin, wes | PE. One-Tneh 
( Davies). ness. 
Kemanite (waste silk). ae 60 52.0 
Mica, sectional. single.| 7g T 65 
Magnesia, sectional, 

UTA R E E E 83 80.5 
Magnesia, sectional, 

Miek yo ot a euranked 1, Oo 82 
Slag wool, sectional. .| LÄ 60 86 
Asbestos board and 

hair felt ........... I 91 91 
Morley’s composite...[ 124 63 110 
Asbestos rope with 

magnesia... .... a... Te 118 111 
Mica, sectional, double.! 2 61 122 
Mica, sectional, thin ..| 1215 q4 130 
Mica, sectional, thick.| 2 68 136 


It will thus be seen that, of the incom- 
bustible materials, mica heads the list; 
being on Mr. Daviess own results eight- 
een per cent better than magnesia. The 
wide discrepancy between his various 
figures for mica can only be due to the 
imperfection of the method. 

Sitvanus P. ‘THOMPSON. 

Technical College, Finsbury, London, 


E. C., July 8. 


[The article referred to by Dr. Thomp- 
son appeared in the HLECTRICAL REVIEW 
for June 25, 1904.—Ep. ] 
< 

The Johannesburg, South Africa, 
Lighting and Power Plant. 

The plant which the Johannesburg, 
South Africa, corporation is having erect- 
ed will have a capacity of 9,000 kilowatts. 
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Both direct and alternating current will 
be furnished. The prime movers will be 
gas engines. The system is one very much 
used where.the demands for current is 
scattered. The inner area of the town 
will be supplied with a direct current 
from a three-wire system, while the sub- 
urbs will have an alternating current from 
a two-phase system. The voltage on the 
primary will be 3,000 to a phase, and 
the frequency fifty; the secondary volt- 
age will be 490 between the two outers of 
a three-wire system and in most places 
only one-phase will be available. The first 
portion of the electric railway will have 
twenty-four miles of track. 

—_—____ <> 
Tests of Steel for Electro-Conduc- 

tivity with Special Reference to 
Conductor Rails. 


Mr. J. A. Capp, in a paper be- 
fore the American Institute of Min- 
ing Engineers, says in regard to 


railway power transmission, with the in- 
creased demand for power caused by heavy 
trains and high speeds in recent years, 
it was found that the usual form of third- 
rail conductor was inadequate to supply 
the current. Manufacturers, in the ab- 
sence of satisfactory data, demanded rails 
of a degree of purity hard to obtain and 
dilticult to manufacture. With the object 
of determining the factors concerned in 
a choice of rails, the General Electric 
Company has conducted a series of tests 
of various steels from numerous manufac- 
turers. A rail has also been designed dif- 
ferent in shape from the T-rail whose ad- 
vantage—that of strength—is not neces- 
sary for a conductor rail, which can be 
made by any mill rolling ordinary stock 
steel. This new rail is rectangular in 
design, 2.5 inches wide and four inches 
high, and weighs ninety-cight pounds to 
the yard. At the bottom it is dovetailed 
and can easily be secured by means of 
fish-plates. A study of the chemical analy- 
ses and the conducting propertics of the 
rails show that the constituent present 
which affects the conductivity most is 
manganese. For high conductivity it is 
necessary that this be reduced very great- 
ly in proportion. All the other elements, 
while they must ‘be present in only small 
percentages, may be tolerated in reason- 
able quantities without unduly increasing 
the resistance. A rail with a resistance 
of 6.5 times that of copper could be 
rolled, but would be very expensive and 
probably very soft: One having a resist- 
ance not greater than eight times that 
of copper would probably be acceptable. 
For this the extreme composition per- 
missible would be: carbon up to 0.02 per 
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cent; manganese up to 0.03 per cent; 
phosphorus up to 0.06 per cent; sulphur 
up to 0.06 per cent; silicon up to 0.05 per 
cent. Any overstepping of these figures 
would probably result in too high a re- 
sistance, therefore for resistance up to 
eight times that of copper, the specified 
analysis would be less in every case than 
the above fieures. The above steel can 
easily be made in any open hearth fur- 
nace. 


=> 
Ohio Telephone Association 

Plans for the formation of a national 
organization were discussed by the Ohio 
Independent Telephone Association at 
a meeting held at the Hartman 
Hotel, Columbus, Ohio, Tuesday, August 
2. The obiect of this meeting was to 
devise means for more equally dividing 
the territory, fixing a uniform system 
of rates, and to provide plans for protec- 
tion against competition. 

There are at present about 300 inde- 
pendent telephone companies in the state, 
and the object of the association is to 
bring them in closer relation and, if 
possible, bring about a working agree- 
ment or combination. 

Those present at the meeting were 
Frank L. Beam, president, Columbus; E. 
E. Knox, secretary, Portsmouth, Ohio; 
Ralph Reamer, treasurer and assistant 
secretary, Columbus; vice-presidents, R. 
H. Hamblin, Toledo; J. B. Hoge, Cleve- 
land; W. F. Laubaugh, Akron; G. E. 
Metheany, Lima; J. B. Rhodes, Zanes- 
ville; J. C. Reber, Dayton; Dwight E. 
Sapp, Mt. Vernon; W. Gilbert Thomp- 
son, Lebanon; G. P. Thorp, Wilming- 
ton; executive committee, E. L. Barber, 
Toledo; Cyrus Hhling, Columbus; J. B. 
Hoge, Cleveland; D. E. Sapp, Mt. Ver- 


non. 
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BOOK REVIEW. 


“The American Trade Index for 1904.” 
New York. National Association of Manu- 
facturers. Cloth. 700 pages. 6 by 83% 
inches. Price in the United States, $5. 


This volume is the sixth edition of the 
“American Trade Index.” The primary 
object of the book is to acquaint the 
importer and dealer in foreign countries 
with the leading makers in the United 
States of all classes of goods suitable for 
the export trade. The index contains the 
names of only the members of the asso- 
ciation. There is an alphabetical list of 
the members in English, and an alpha- 
betical list of the articles made by mem- 
bers in English, Spanish, German and 
French. Distributed throughout the book 
are slips bound in with perforated stubs, 
which may be utilized in securing infor- 
mation from the Nationa] Association of 
Manufacturers. The distribution is gra- 
tuitous to prominent importers and 
wholesale dealers and manufacturers in 
countries outside of the United States 
who are interested in purchasing or han- 
dling American goods. 
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Electrically Driven Mining Apparatus in Germany. 


HE use of electrical appliances in 
connection with the large mining 


plants has already taken consider- 
able development in Europe. Among the 
most modern installations of the kind 
may be mentioned two large mine equip- 


ments which have lately been erected in . 


Germany. The successful working of 
these plants clearly shows the superior- 
-ity of the electric method for use in car- 
rying out the different operations of the 
mines, especially that of driving the 
cables which take the load up to the sur- 
face, as well as running the cars at dif- 
ferent levels. The problem of driving 
the cable drums electrically has been very 
well solved in these two plants, and by 
two entirely different methods of work- 
ing. The first plant uses the alternating- 
current system with three-phase motors, 
while the second employs direct current 
throughout. The electric outfit in both 
cases has been supplied by the Allge- 
meine Electric Company, of Berlin. 

The alternating-current method of driv- 
ing has been installed at shaft No. 1 of 
the large mines which are operated by the 
Harpener Mining Company, of Dort- 
mund. The cable drum is driven by a 
three-phase motor and the cable serves 
to elevate 100 tons of coal per hour from 
a level 700 metres deep. It was installed 
for the director of the mine, Herr Moser, 
in order to make a practical test of elec- 
trically operated machinery for large 
hoisting plants, so as to have a series 
of data which could be applied later on 
‘in the construction of new plants of 
the same kind for working the different 
dhafts. It was decided to use high-po- 
tential alternating current in the pres- 
ent caze, the current to be brought to the 
plant from a distant station over a high- 
tension line. The use of alternating cur- 
rent makes the switching and regulating 
apparatus of a much simpler character 
and allows the use of liquid resistances 
which will stand considerable hard usage 
without getting out of order. 

The generating station which was 
erected for the present mining plant is 
shown in one of the engravings, Fig. 1. 
The building contains three direct-driven 
alternators, each of which is coupled to 
a separate engine. These machines work 
in parallel and furnish current for oper- 
ating the hoisting machinery, which is 
located at the surface, as well as the mine 
pumps which are placed in chambers be- 
low ground and at different levels. Each 
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of the alternators is built for 550 kilo- 
watts, running at ninety revolutions per 
minute. These machines deliver alter- 
nating current at fifty cycles and 2,000 


volts. It may be remarked that these 
alternators use the new type of field con- 
struction which was brought out by the 


cross-compound type, having a capacity 
of 800 horse-power each. 

Fig. 2 shows a general view of the 
motor and cable drum outfit which haa 


Fie. 1.—GENERATING STATION OF THE HARPENER MINING CoMPANY, DORTMUND, GERMANY. 


been installed in a special building near 
the mouth of the shaft. The cable passes 
over a drum six metres in diameter which 


Fig. 2.—GENERAL VIEW OF THE MOTOR AND CABLE DRUM OUTFIT, DORTMUND, GERMANY. 
Allgemeine company; in this case the 
outer field casting is made especially light 
and is braced across by a series of steel 
rods. The engines are of the horizontal 


is mounted on one side of the motor upon 
the same shaft. The diameter of the 
cable is forty-five millimetres. When 
fully loaded, the charge upon the cable 
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is as follows: material carried in four 

mine cars at 550 kilogrammes each, 2,200 

kilogrammes; elevator basket of mine, 

with its hangers, ete., 3,800 kilogrammes ; 

weight of four cars at 350 kilogrammes 

each, 1,400 kilogrammes; weight of cable, 
RA 


7 f 
rie a 


r] 


ELECTRICAL REVIEW 


different hand levers and pedals for oper- 
ating the drum and producing the for- 
ward and reversed motion, as required, 
as well as working at different speeds. 
These operations are carried out by a 
series of rods'and levers, connected with 
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Fic. 8.—PLAN oF CONNECTIONS, HOISTING APPARATUS AT DORTMUND, GERMANY. 


730 metres at 6.7 kilogrammes per metre, 
4,900; total load 12,300 kilogrammes or 
a little over thirteen tons. The speed 
at which the load is driven is about six- 


different mechanical devices and also with 
the electrical part of the apparatus, aa 
shown in the diagram, Fig. 3. The cur- 
rent coming from the central station 


Fig. 4.—ELECTRICAL MINING INSTALLATION AT PLANITZ, NEAR ZWICKAU, GERMANY. 


teen metres per second; that of the cable 
does not exceed five metres per second. 

The motor which is used to operate the 
drum is of the three-phase type. The 
current at 2,000 volts is brought to the 
exterior field of the motor by insulated 
cables. To the left will be observed the 


passes first through the high-potential 
safety fuses A and afterward through 
a three-pole emergency switch B. At 
C is an appliance for reversing the cur- 
rent in the motor circuit. The reversing 
switch is connected by a series of rods 
and cranks with the main operating lever 
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D of the motor. In the middle position 
of the operating lever the current is 
switched off and the motor comes to a 
stop. Throwing the lever to one side 
or the other sends current into the motor 
field in different directions and causes 
the forward movement or reversal of the 
motor. ‘The starting and speed regula- 
tion of the motor are carried out by us- 
ing a liquid resistance apparatus which 
is placed in the armature circuit. 

Each of the three phases of the arma- 
ture circuit is taken from the motor M 
by a three-ring collector fixed on the 
shaft. The resistance apparatus E con- 
sists of an insulated tank which con- 
tains three electrodes suspended from the 
upper part. One of the armature cables 
comes to each of the electrodes. The 
lower part of the tank contains a soda 
solution, whose height can be controlled 
by the action of a motor-driven pump P, 
combined with a valve V which admits 
a greater or less quantity of liquid to the 
part between the electrodes. By oper- 
ating the valve from the controlling lever, 
the liquid is made to rise gradually be- 
tween the electrodes. A small current 
is now allowed to pass in the circuit, 
causing the motor to start up. The 
liquid continues to rise toward the top, 
finally bringing the motor up to its maxi- 
mum speed. At the latter point an over- 
flow orifice is provided for the liquid, so 
that the speed can not be exceeded. 

The valve of the tank is operated from 
the main lever D which is used for oper- 
ating the motor. Throwing the lever 
fully to one side or the other closes the 
three-pole switch C of the main circuit. 
The lever can then be thrown through a 
considerable distance in the reverse di- 
rection toward the centre without open- 
ing the switch. During this period the 
lever acts upon the liquid resistance and 
varies its height in the tank, thus vary- 
ing the speed of the motor and placing 
it at the desired point. When the lever 
comes to the middle of its course the 
switch is thrown open, thus breaking the 
motor circuit. The turbine pump P, 
which causes the liquid to circulate in 
the tank, is driven from a small three- 
phase motor connected to the 2,000-volt 
circuit through a transformer. The ap- 
paratus is so regulated that in the posi- 
tion of the lever which corresponds to 
the motor starting, the liquid always has 
a determined height between the plates, 
so that when the motor is thrown on it 
receives the required amount of current 
to start it properly. 

All the different apparatus for oper- 
ating the cable drum are placed under- 
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neath the floor and are only accessible 
after the current has been broken. The 
motor field, switch bases and different 
parts of the mechanism are connected to 
earth, so that there is little danger from 
the high-tension circuits. The braking 
system has been well carried out in this 
plant. The cable drum carries a set of 
massive brake shoes which work upon 
its outer surface in the front and rear. 
One of these can be distinguished in the 
photograph. ‘These are operated as air- 
brakes, in which case they are thrown 
into action by a hand lever. An auto- 
matic device is also provided for throw- 
ing on the air-brakes should the speed 
of the cable exceed the proper limit, and 
the same mechanism throws the emer- 
gency switch to cut off the current from 
the motor. In case the current should 
be accidentally cut off from the circuit, 
for instance when the main fuses are 
blown, an electromagnetic device is used 


to throw the brakes. It is shown at F, 


and consists of a solenoid which is tra- 
versed by the current and under normal 
conditions it holds up a core in the cen- 
tre. The core controls a lever provided 
with a counterweight, which is connected 
with mechanism of the air-brake. Should 
the current be cut off, the lever falls and 
operates the brake. The same transmis- 
sion rod is connected by a set of rods and 
levers with the emergency switch B so 
that the latter is operated, cutting off 
the current for the motor at the same 
time that the brakes are applied. In 
case the air-brakes should fail to work, 
the same brake shoes are connected with 
a lever L which is provided with a counter- 
weight. The operator has a pedal R 
near him by which he can release the 
weight and so throw on the brakes; the 
same movement cuts off the current from 
the motor at B. 

Another mining plant of considerable 
interest, of a different character from the 
former, has been recently erected at the 
Arnim coal mines, which are located 
at Planitz, near Zwickau. This instal- 
lation (see Fig. 4) consists of a double 
set of cable drums, each of which is used 
in a separate shaft. Each of the shafts 
is 220 metres deep and the cable draws 
up a load of 600 to 700 tons in ten hours. 
The present plant was laid out under 
different conditions from the precedent ; 
in the first place it was direct-current 
motors to drive the cable drums, and it 
was also desired to mount the apparatus 
as near the mouth of the shaft as pos- 
sible so as to cut down on the length of 
the cable used to operate the system. 

The mine company spared no expense 


ELECTRICAL REVIEW 


to have the present installation made in 
as complete a manner as possible, so as to 
demonstrate the utility of the electric 
system as applied in such cases and sce 
whether it possessed the advantages which 
were claimed for it. It may be stated 
that the new plant has proved all that 
could be expected, and is much superior 
to the old method of driving by steam en- 
gines. The electrical outfit has been sup- 
plied by the same firm which put in the 
preceding plant. It is operated on 500 
volts, direct current, and is a good ex- 
ample of the use of continuous current in 
such cases. Contrary to alternating cur- 
rent, which allows the use of the simple 
form of liquid resistance mentioned above, 
the use of direct current requires more or 
less complicated switch devices and resist- 
ances. This difficulty has been overcome 
in the present case by making the regu- 
lation not upon the main current but 
upon the exciter circuit of the gener- 
ator which delivers the current. In this 
way the motor speed is controlled with 
the use of a comparatively simple appara- 
tus, as the regulating device now uses 
but a small percentage of the main cur- 
rent. 

A separate generator is used to furnish 
current for each of the direct-current 
motors and the latter are thus independ- 
ent of each other. The generators are 
driven by horizontal tandem-compound 
engines, constructed by the Gorlitz Ma- 
chine Works. The mechanical part of 
the cable plant was furnished by C. 
Hoppe, of Berlin. Each of the cable 
drums elevates 600 kilogrammes load per 
trip and at the same time it is arranged 
so as to draw a fully loaded car through 
the mine. The total load per trip may be 
thus reckoned at three tons. The speed 
is 8.5 metres per second for the load and 
a maximum of three metres per second 
for the cable. 

One of the engravings shows the main 
working parts of the cable mechanism. 
The dynamos which furnish the current 
are located in another part of the plant. 
Each of the cable drums is operated di- 
rect by a ten-pole continuous-current 
motor. These motors are required to 
furnish a maximum of 225 horse-power at 
starting. The motor shaft is connected 
by a coupling with the end of the shaft 
carrying the cable drum. The latter 
has a diameter of 2.24 metres and a width 
of O85 metre. In the present disposi- 
tion, one of the cable drums is keyed to 
the shaft, while the second can be thrown 
on or off the shaft by a special coupling. 
The second drum carries an independent 
cable which can be made to work at dif- 
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ferent levels of the mine when desired. 
The fixed drum is provided with a rim 
upon which works a band-brake; the lat- 
ter is thrown on by the operator. He 
works a hand lever which releases a 
counterweight, and the descent of the 
weight throws on the brake-band by a 
suitable mechanism. On the second drum 
is placed an air-brake apparatus which 
is used only as an emergency brake. It 
is connected to another lever at the oper- 
ators hand, and has also an automatic 
device which throws it on should the 
speed rise too high. The band-brake is 
not only worked by the counterweight 
and lever, but can be also thrown on 
gradually by means of a hand-wheel and 
screw. 

The motors are started and have their 
speed regulated entirely by the operation 
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of the field circuit of the main gener- 
ators, without using any resistances in the 
circuit which passes from the dynamos 
to the motors, and in this way there is 
scarcely any loss of energy. Each of the 
motors is furnished with current from 
its generator by an independent circuit 
and the current is always supplied at the 
required voltage. The main generator is 
separately excited and its field takes cur- 
rent from a small dynamo which is belt- 
ed to the steam engine. In the circuit 
of the exciter is placed the operating de- 
vice for the system, consisting of a special 
rheostat, which varies the voltage of the 
field between zero and 240 volts. At 
zero, the main dynamo ceases to be ex- 
cited and the motor, having no current, 
comes to a stop. The voltage of the 
exciter is now gradually increased by turn- 
ing the rheostat, exciting the field of the 
main dynamo, and thus bringing the 
motor gradually up to speed. The maxi- 
mum speed of the motor is reached when 
the dynamo furnishes 500 volts to the 
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circuit. In this case the motor operates 
at seventy-two to eighty revolutions per 
minute. By reversing the operator’s 
lever, which is connected by a transmis- 
sion device with the rheostat, the motor 
is slowed down or brought to a full stop, 
and thus a very simple and effective con- 
trol system is obtained. It is to be noted 
that all the regulation takes place by 
operating the circuit of a small dynamo, 
and there is scarcely any trouble from 
sparking at the contacts. The apparatus 
shown in Fig. 5, as will be observed, 
consists of a circular rheostat panel with 
a set of contact rings for the different 
circuits. At A is the set of contacts for 
the rheostat: B B, the cutout resistances 
for the contact break; C the exciter cir- 
cuit; D and E the armature and field 
of the principal dynamo respectively. 

Since it was installed, the operation 
of the electric system with direct-current 
motors has proved so successful that it 
is now proposed to change over the whole 
mine plant from the former method of 
steam driving. 


Protection Against Lightning. 

In order to more thoroughly under- 
stand the. methods of protection against 
lightning, and because of the frequency 
of fires caused by lightning, a committee 
was appointed by the National Fire Pro- 
tection Association, of which Inspector 
W. S. Lemmon, of the German-American 
Insurance Company, of New York, was 
made chairman, to investigate such fires 
and submit specifications for their pre- 
vention. The committee has presented a 
preliminary report, and a part of this 
is an interesting table showing the fol- 
lowing results: from 1898 to 1902 there 
was a total of 357,346 fires investigated. 
Of these 15,755 were caused by lightning. 
Of a total loss by fire of $7%80,000,000, 
the fires due to lightning caused a loss 
of $21,767,185. These figures indicate 
an average number of lightning fires per 
year of 3,151, as compared with an aver- 
age number of 71,469 from all causes. 
The figures show an average total loss 
per year from lightning fires of $4,353,- 
437, as against an average of $156,000,- 
000 from all causes. Of the buildings 
affected by fires caused by lightning in- 
cluded in this tabulation, 3,842 were 
dwellings (an average of 768 per year); 
9,375 were barns (an average of 1,785 
per year) : 328 were churches (an average 
of sixty-six per year), and thirty-eight 
Were ice houses (an average of eight per 
Year). The committee remarks that no 


generally accepted theory of thunder- 
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storms has vet been formed, although, in 
a number of special cases, a realization 
of the conditions existing at the time has 
heen arrived at. To what extent forests 
and trees act preventively is no more defi- 
nitely known that the degree of protec- 
tion afforded by lightning rods, although 
it seems to be established that trees sur- 
rounding a building, if not too near, are 
a source of protection; but if too near, 
prove to'be a menace. The lightning rod 
conference in London, 1882, gave the fol- 
lowing order as to the susceptibility of 
different kinds of trees to lightning: oaks, 
100; elms, seventy-seven; pines, thirty- 
three; firs, ten; fir trees in general, twen- 
ty-seven, and beeches, two. It is well es- 
tablished that trees standing in tempo- 
rarily or permanently moist soil are more 
likely to be struck than those in sandy or 
dry soil. It has been proved that light- 
ning conductors, properly installed, are a 
protection; and notwithstanding that one 
is providing against an unknown quan- 
tity of current, it is believed that there is 
a limitation which, if provided for by 
sufficient metallic surface area properly 
arranged, may absorb and dissipate any 
charge likely to occur. At the same time, 
the protection afforded hy a conductor will 
depend upon the relative positions of the 
electric discharge and the object it meets 
in its course. The more any object pro- 
jects above the general level, the nearer to 
the cloud and the less the resistance offer- 
ed to the discharge. High objects are 
therefore more frequently struck; hence 
the need for more careful protection. A 
lightning conductor fulfils two functions: 
it facilitates the discharge of the elec- 
tricity to the earth, carrying it off harm- 
lessly, and it tends to prevent disruptive 
discharge by neutralizing the conditions 
which determine such discharge in the 
vicinity of the conductor. A number of 
specifications are included in this report 
for the protection of buildings against 
lightning. Protection against lightning is 
advisable on country buildings, on iso- 
lated ‘buildings, and on all buildings, 
wherever located, having elevated features 
such as tall chimneys, steeples, high 
peaked or gabled roofs and flag poles. 
One rod with proper area and earth ter- 
minal is recommended per unit of roof 
area, as follows: pitched roofs of metal, 
one each 2,000 square feet of area; pitch- 
ed roofs other than metal, one each 5,000 
square feet of area; flat roofs other than 
metal, one each 2,500 square feet of area; 
Hat roofs of metal, one each 5,000 square 
feet of area. Where trees stand so close 
to a building that branches overhang or 
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approach very close to the roof, a con- 
ductor with proper carth terminals should 
cxtend along the trunk of each tree to 
near the highest branch top, fastened by 
a band around the branch or trunk, and 
equipped with a cluster of points. If ex- 
treme protection is desired, wires should 
be strung from tree to tree across the roof 
of the building, and all connected to- 
gether, the ends being separately ground- 
ed. In either case the buildings should 
also be equipped. But one kind of ma- 
terial should be used in the same system. 
The conductors should be in sheet or tape 
form, of either copper weighing not less 
than six ounces per foot, or of iron weigh- 
ing not less than two and one-quarter 
pounds per foot. The upper point should 
be cone-shaped, and the height of the 
cone should be equal to the radius of the 
base. Air terminals should be of copper 
rod not less than five-eighths of an inch 
in diameter. Terminals should extend 
not less than three feet above flat or peak- 
ed roofs or chimneys, and should be firm- 
ly secured in an upright position. They 
should be run as straight as possible, 
avoiding all turns of a radius less than 
one foot. The conductor should never be 
insulated, but fastened securely to the 
surface to be protected by clamps of the 
same kind of metal. Conductors should 
never be run through iron pipes. The 
best ground consists of a copper plate 
not less than two by two feet by one- 
sixteenth inch, buried in permanently 
damp earth below the frost line, and not 
less than four feet below the surface, with 
three inches of crushed coke or charcoal 
underneath, and the same material above 
to within six inches of the surface of the . 
ground.—Insurance Engineering. 


The Pacific Coast Electric Trans- 
mission Association. 

The next annual meeting of the Pacific 
Coast Electric Transmission Association 
will be held at Portland, Ore., beginning 
the third Tuesday in June, 1905. Its 
sessions will constitute one of the series 
of association meetings to be held under 
the auspices of the Lewis and Clarke Cen- 
tennial Exposition. Mr. H. W. Goode, 
president and director-general of the ex- 
position, and president of the Portland 
General Electrice Company, is president 
of the association. Mr. C. H. Pennoycr, 
gencral manager of the United Gas and 
Electric Company, of San Jose, Cal., is 
vice-president. Mr. George P. Tow is 
secretary and treasurer. 
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Insurance Company Installs the 
Telautograph. 

It is stated that the Prudential In- 
surance Company has installed the telauto- 
graph at its Newark (N. J.) offices, for 
the transmission and recording of mes- 
sages between the cashier's office and the 


policy loan department, 
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The Earth Currents. 

M. Guarini recently gave a very in- 
teresting lecture to the Société Belge 
et’astronomie; this lecture was on the 
much-discussed subject of earth cur- 
rents—that is to say, those currents 
which go through the earth, but which 
are generally produced by aome outward 
cause: M. Guarini says that all the 
theories put forward to explain the earth 
currents, such as the influence of the 
wind, aurora borealis, rain, storms, electro- 
chemical effects, etc., none of them ac- 
counts for an incontestable fact; for there 
is in the earth an earth current, whose di- 
rection is carefully marked out, going 
from northwest to southwest. Now a con- 
stant effect can not be due to variable 
causes, at any rate as variable and in- 
termittent as those referred to above; 
wind, storm, ete. According to M. 
Guarini, the atmospheric agitations pro- 
duce some of them by friction (the wind), 
others by induction (hail, rain, snow, 
ete.), certain variations of potential at 
certain places in the ground. ‘These are 
the fluctuations of the potential, says M. 
Guarini, which produce at certain mo- 
ments sudden variations in the intensity, 
and even in the direction of the earth 
currents. 

According to M. Guarini, the earth 
current can only be due to a cosmic ef- 
fect; that is to say, duc to the rotation 
- of the earth (the armature) round the 
sun (the field). By the rotation of the 
earth, there would be induced into the 
atmosphere a current going in an in- 
verse direction from that of the rota- 
tion, as in dynamos; this variable cur- 
rent induced into the atmosphere in- 
duces in its turn in the earth’s crust an 
inverse current; that is to say, moving 
in the same direction as the rotation of 
the earth. Now theory and observations 
agree with the idea put forward by M. 
Guarini. Siemens and Geitel have proved 
that the sun induces a vitreous charge 
into exposed objects. On the other hand, 
from Palmieri’s observations it appears 
that the earth current is a current in- 
duced by the atmosphere. Lastly—and 
this is the most interesting fact—experi- 
ence proves, as M. Guarini says, that the 
earth turns from west to east; that is to 
say, that the rotatory movement of the 
earth takes the same direction as that of 
the continuous earth currents. M.. Guar- 
ini believes that it is possible, as Am- 
pere always insisted, that it is the earth 
current which makes the magnetic needle 
deviate. M. Guarini points out that in 
that particular also facts and theory co- 
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incide, and he proposed an experiment to 


prove this. 


After having spoken of the influences 
of tramways and transmissions with the 
earth as a means of return on observa- 
tories, he refers to his trials and those 
of the Compagnie de VIndustrie Elec- 
trique et Anécanique de Genéve, for the 
purpose of suppressing them completely. 
Lastly, the earth currents are very use- 
ful in agriculture because they decom- 
pose the chemical products which are in 
the earth, and replace them by others 
more assimilable for the plants. M. 
Guarini tells us that the earth currents 
will one day receive practical applica- 
tion, and he goes on to show how this 
result may be obtained. 


pei oh ees 
National Electrical Contractors’ 
= Association. 
For the convenience of those who de- 
sire to attend the opening session of the 
International Electrical Congress, which 


convenes on the morning of September > 


12, the convention train of the National 
Electrical Contractors’ Association of the 
United States will leave the Grand Cen- 
tral station, New York, at 1 o’clock P. M., 
September 10. Member® and others who 
desire to take advantage of the facilities 
offered by this convention train should 
forward the full amount of fare to Alex- 
ander Henderson, 527 West Thirty-fourth 
street, New York city, or to M. C. Roach, 
general eastern passenger agent, 1216 
Broadway, New York city. — 


Passengers from New York, Philadel- - 


phia, Baltimore, Washington and points 
south will board the convention train at 
the Grand Central station, New York city, 
September 10. Passengers from Wor- 
cester, Springfield, Pittsfield, Boston and 
points east will connect with the con- 
vention train at Albany, N. Y., at 4.05 
p. M. on September 10, by the train leav- 
ing Boston at 10.45 a. M. on the same 
day. These passengers must change cars 
at Albany. 

Eastern passengers are informed that 
the Fall River, Providence and Stoning- 
ton boats leaving on the evening of 
September 9 are due to arrive in New 
York in ample time to connect with the 
convention train at the Grand Central 
station on September 10. 


A New Fuel. 


By the aid of an electrical process a 
new fuel “osmon” has been produced from 
peat. A direct current is passed through 
the mass by which twenty or twenty-five 
per cent of the water is climinated. The 
electrically treated peat is then dried and 
crushed and made up into briquettes. It 
possesses quite a satisfactory heating 
power, contains no sulphur and does not 
smoke or leave much residue. 
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Electrical Patents. 


A magnetic chuck has been devised and 
patented by Mr. Charles W. Sponsel, of 
Hartford, Ct., and a one-half interest in 
the patent assigned to Mr. Charles F. 
Taylor, of the same place. The mag- 
netic carrier is mounted in any suitable 
framework and has trunnions journaled 
in arms, keyed to a rock-shaft which is 
operated in any desired way as, for in- 
stance, by a pitman, connected with a 
crank-arm secured to the. rock-shaft. Con- 
veyer screws are employed which may be 
driven either intermittently or continu- 
ously to advance articles held between the 
threads thereof to positions where the 
carrier may receive them. The magnetic 
carrier comprises a hollow rectangular 
form, the sides of which are formed of 
two non-magnetic plates having notches 
for the reception of the articles to be in- 
spected. Back of these plates are mag- 
netizable plates of less width than the 
first mentioned ones, so that their upper 
edges will be below the bases of the notch- 
es and will not come into contact with 
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the articles to be inspected, but will have 
their full effect when energized to retain 
the articles in the notches. ‘The plates 
are separated to form a coil-receiving 
chamber by a central core, around which 
is placed an oblong coil composed of 
insulated wire of small gauge. To en- 
close and protect the coil, top and bot- 
tom plates of non-magnetic material are 
placed between the magnetizable plates; 
all the parts are firmly secured together 
by screws passing through the two sete 
of plates and threaded into the core. 
Trunnions are provided wıth heads for 
closing the ends of the coil chamber and 
these heads are grooved to receive tongues 
on the plates. Spools, composed of vul- 
canized fibre or other insulating materi- 
al, surround and are keyed to the trun- 
nions; the flanges of these spools bear on 
one side against bearings of the arms 
and on their other sides against the heads 
of the trunnions. Between the flanges 
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of each spool is a metallic contact ring; 
the ends of the coil, from which the in- 
sulating material has been stripped, are 
inserted within the contact ring. Re- 
duced extensions are journaled in bear- 
ings of the arms; to the outer one of 
these extensions is secured a gear-wheel. 
A rock-shaft is journaled in bearings ris- 
ing from the frame or stand and is actu- 
ated by a pitman connected to a crank- 
arm by any suitable means. Means are 
provided for energizing and deenergizing 
the electromagnets of the carrier. For 
axially rocking the carrier a toothed sec- 
tor is employed in engagement with the 
gear on one of the extensions. This sec- 
tor is located at the end of an arm having 
a hub sleeved upon the shaft between an 
end collar thereof and the hub of the 
outer arm, and for actuating this sector- 
arm a rod is articulated to a projection 
of the arm at one end and may be oper- 
ated mechanically or otherwise. Project- 
ing from a frame or stud is a standard 
in which is formed a cam-groove adapted 
to receive a pin, secured to the notched 
plate. This plate is provided with slots 
through which the screws pass; when the 
pitman is actuated to rock the carrier, the 
stud of the plate will enter the cam-groove 
and will throw the plate to the position 
necessary to conform to the inclined lo- 
cation of the nails or other articles upon 
the conveyer screws; and as the carrier 
is rocked back, the plate will be actuated 
by the cam to bring the articles received 
by the magnets from the conveyer screws 
to the proper position for the action of 
the chucks employed for intermittently 
turning the articles to present them for 
Inspection. 

Mr. Adolph F. Rietzel, of Lynn, Mass., 
is the inventor of an electric welding- 
clamping device, the patent on which he 
has assigned to the Thomson Electric 
Welding Company, a corporation of 
Maine. In carrying out the invention, 
the platens form, as usual, the terminals 
of a source of electric current; one is 
provided with means whereby with its 
clamping device it may be forced toward 
the opposite platen-plate carrying a sec- 
ond clamping device. These clamping de- 
vices consist of a pair of jaws for each 
platen and means for supporting and 
moving one jaw toward and away from 
the opposite one for the purpose of clamp- 
ing and freeing the work. The movable 
platen, while being in connection with 
one pole of the source of the heating cur- 
rent, is properly formed or provided with 
suitable guiding devices to keep the parts 
in alignment. Extending longitudinally 
through the clamp slide or block is a fast- 
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ening pin or bolt which engages the clamp- 
ing jaw and holds it firmly seated against 
the block. The rod passes through a sleeve 
within the screw, the wear-plate has an 
opening at its centre through which the 
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ELECTRIC WELDING CLAMPING DEVICE. 


rod passes. Suitable means are provided 
for preventing the clamp-jaw from turn- 
ing upon the rod when firmly seated 
against the fate of the block. The slide 
or block is properly seated in a guide 
formed upon the clamp body, the housing 
being opened on the face nearest the work 
and the slide or block being held in place 
by the plates and guides in suitable ways 
in the housing. By this construction, it 
is possible to readily detach and replace 
the clamp-jaw without disturbing in any 
manner the adjustment of the screw. 
Suitable means are also employed for 
fastening the block in its adjusted posi- 
tion. 

Improvements in the means for ex- 
tinguishing ares have been devised and 


MEANS FOR EXTINGUISHING ARCS. 


patented by Mr. Rudolf E. Hellmund, of 
New York, N. Y., the object of the in- 
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vention being to prevent the sparking or 
arcing produced on interrupting electric 
circuite by means of switches, cut-outs, 
circuit-breakers, ete. Various means 
have hitherto been employed for overcom- 
ing this objectionable sparking, such as 
blasts of air or other gas or certain quan- 
tities of liquid directed against the place 
where the arc would form, but all these 
means necessitate the employment of air 
and water-tight appliances, not to men- 
tion the fact that they are expensive and 
complicated. In Mr. Hellmund’s inven- 
tion, a casing is provided having an ex- 
tension from which projects a ledge sup- 
porting a binding-post from which a sock- 
et, designed to receive one end of a fuse- 
link, depends. The casing has an open- 
ing through which the fuse passes, the 
other end of the latter is held in a socket 
secured on the peripherv of a wheel, 
mounted to revolve about an axis and 
provided with a plurality of blades. On 
the axis is a finger to which is secured one 
end of a helical spring, the other end of 
this spring is secured to a stud contigu- 
ous to the socket. The spring serves the 
dowble purpose of turning the wheel in 
one direction and as an electrical conduc- 
tor between the fuse and the axis, which 
is secured rigid with the cover-plate of 
the casing and in contact with the bind- 
ing-post mounted thereon. The casing is 
designed to contain sand or similar sub- 
stance. Hence, in practical operation, 
when the fuse melts and parts, the wheel, 
being then free to turn under the in- 
fluence of its spring, will rotate and its 
blades will project a quantity of sand 
across the arc produced by the separation 
of the parts of the fuse, at the same time 
quickly carrying one part of the fuse 
away from the other, which assists in 
disrupting the arc. 


An Electric Railroad for Mont Blanc. 

M. Baliot has prepared plans for an 
electric railroad to be built up Mont 
Blanc. The cog-wheel system, as used on 
the Jungfrau road, will be employed. The 
road will start at an elevation of 3,260 
feet and terminate 810 feet below the 
summit—a distance of 14,970 feet above 
the sea. In the ascent of 11,710 feet 


the road will traverse eleven miles. 
=> 


Convention of the Minnesota Tele- 
phone Association. 

On August 31 and September 1 the 
Minnesota Telephone Association will 
hold a convention in Minneapolis. The 
meetings will be held at the fair grounds. 
A number of interesting papers will be 
presented and the association extends an 
invitation to all telephone men to be 
present. 
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Reviews of 


Wind-Driven Electrical Works. 

The Danish government has been in- 
vestigating the problem of utilizing wind 
power for small electrical works, and has 
met with some success, writes Dr. Alfred 
Gradenwitz. With the dynamo coupled 
direct to the wind motor the results are 
very unsatisfactory, but this difficulty has 
been overcome by a simple regulating de- 
vice. Two belt discs are mounted on a 
movable arm bearing a counterweight. 
One of these carries a belt from the wind 
motor and the other one from the dynamo. 
The resulting tension of the belt from the 
wind motor is kept constant, depending 
on the weight of the discs and the 
counterweight. Any surplus energy de- 
veloped by the wind motor is lost as heat 
with the friction of the belt. The current 
from the dynamo is used to charge a 
storage battery. Between the dynamo and 
the battery is interposed a switch. This 
is closed automatically when the current 
intensity is not inferior to its normal con- 
stant value. When the wind is sufficient 
and the battery nearly discharged, the 
dynamo will run at a speed sufficiently 
high to charge the battery with the 
normal current of a dynamo. As the 
charge increases the dynamo will auto- 
matically increase its speed and load so 
as to make the charging current constant. 
A cell controller will have to be resorted 
to in charging only in exceptional cases; 
for instance, if the charging and dis- 
charging in the battery are taking place 
simultaneously. An electrical regulating 
device disconnects the dynamo as soon as 
the current decreases below the normal 
number of amperes. This arrangement 
prevents the accumulator battery from 
discharging through the dynamo when 
the strength of the wind is small. This 
regulator will automatically insert the 
current when the wind again assumes a 
sufficient strength. A small plant ar- 
ranged in this way has been operating at 
Askov and supplying the inhabitants sur- 
rounding it. As a reserve in case of low 
wind, a gasoline engine has been installed. 
The plant thus far has been very satis- 
factory and has brought in a net revenue 
of twelve and one-half per cent on the 


original ijnvestment.—Abstracted from 
the Canadian Engineer, August. 
# 
The Use of Series Spark-Gaps for X-Ray 
Work. 


The doubt whieh existed when radiog- 
raphy was first used as to the most ef- 
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ficient apparatus to generate currents for 
the X-ray tube does not prevail to-day. 
It is conceded that the induction coil is 
the most satisfactory apparatus that we 
have for energizing the Crookes tube, 
writes Dr. L. Weiss. The static machine 
will serve satisfactorily for small work 
in competent hands, but the exposures 
are longer than those of the coil. For 
very large work the coil is not only 
preferable, but necessary. While fifteen 
to eighteen-inch coils are guaranteed to 
give a heavy hot spark and not to break 
down, it is not so easy to make a 
tube to stand the output of so large a 
coil. Few of the tubes made can stand 
the full output of a fifteen-inch coil with 
fifteen amperes of current in the primary 
for longer than one-half to one minute. 
There is great danger of destroying the 
vacuum, while the inverse current gen- 
erated by the coil has a tendency to 
blacken the tube. The main reason that 
the tubes break down is because of the 
inverse current generated by the coil. As 
this current is not apt to jump over an 
air space of from one to two inches when 
placed in series with the terminals of an 
induction coil, Dr. Weiss uses a spark-gap 
and finds that it eliminates to a very 
great extent the harmful qualities of the 
current. He found by experiment that 
it took twice to three times the length 
of time to heat up the anode when the 
spark-gap was used, and that its use 
also shortened the length of time neces- 
sary for exposure and gave better radio- 
graphs. The most convenient way to mount 
the spark-gaps is on a wooden rod about 
two feet long with one gap at either end. 
At each end of the rod is a piece of hard 
rubber about one-quarter of an inch 
thick and five inches long, and on this 
hard rubber are two upright posts three 
inches in height. The first has a pointed 
edge to receive the current and a loop 
for the conducting coil; the second has a 
hole drilled through its upper part 
through which slides a metal rod five 
inches long. At one end of this is a 
point to transmit the current and at the 
other a loop for the conducting coil. 
This sliding rod can be adjusted from 
the point on the first post up to a distance 
of two inches and thus any spark-gap 
obtained. Conducting cords run from the 
terminals of the coil to the loop on the 
sliding rod and the top of the first post. 
The posts must be fully four inches apart, 
otherwise the rubber tends to carbonize 


and act as a conductor.—A bstracted 
from the Medical Record (New York) 
clugust 6. 


} 


8 
Mechanical Draught for Boilers. 

Mr. Walter Yates, in a paper read at 
Liverpool, England, before the Institution 
of Heating and Ventilating Engineers, 
considers the problem of mechanical 
draught for boilers in its various aspects. 
Natural draught is that produced by a 
chimney. The only openings to a chim- 
ney should be at either end, the top allow- 
ing the hot gases to escape, and the bot- 
tom, represented by the boiler, allowing 
the cold atmosphere to flow in. Under 
these conditions the inflow would con- 
tinue until the internal walls of the chim- 
ney fell to the temperature of the exter- 
nal, when the flow would cease and com- 
mence flowing upward or downward, as the 
temperature rose or fell. Leakage of air 
through a chimney or toiler setting has a 
very serious influence on the draught, and 
is often accountable for greatly decreased 
efficiency. In the author’s opinion, by far 
the best method of obtaining draught by 
mechanical means is the induced draught 
system, wherein the fan is placed between 
the boilers and chimney or point of dis- 
charge of waste products into the atmos- 
phere. Where an economizer is made use 
of an opening is made in the flue between 
the economizers and the chimney, and the 
fan inlet connected thereto by a short 
brick or metal flue. Another opening is 
made in the main flue at a point nearer 
the chimney, or into the chimney itself, 
and this opening is connected to the fan 
outlet in the same way as to the inlet. 
One of the best arguments in favor of 
induced draught is that by it the press- 
ure may be kept practically constant, and 
consequently the temperature, so that the 
hoiler shell and furnaces do not contract 
and expand to the same extent, saving 
large sums of money in repair bills for 
leaky joints and rivets. One of the most 
valuable features of an induced draught 
apparatus is that it enables the high tem- 
perature upon which a chimney depends 
for its results to be dispensed with. It 
is not fully recognized, says the author, 
that the calorific value of coal is not at 
all in proportion to its cost. The lower 
grades of coal have a calorific value not a 
great deal less than the higher priced 
qualities. The difficulty with chimney 
draught is to burn them and thus extract 
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their value. With the fan draught this 
difficulty is overcome. An important 
point is the question of the chimney in 
relation to induced draught. A stack 
higher than that necessary to carry the 
gases above the surrounding property— 
say about fifty feet high—is useless when 
the induced fan draught is at work. It 
therefore pays to consider the question 
of fan versus chimney in the matter of 
first cost, and also as to economy of space. 
—Abstracted from the Electrical Engi- 
neer (London), July 29. 
# 
The Raworth Regenerative Control for 
Tramway Motors. 

The Raworth controller consists es- 
sentially of shunt-wound motors on the 
cars instead of motors of the serics type. 
Recent trials have demonstrated the ad- 
vantage of this method. On a trial trip 
over a somewhat hilly area, it was found 
that on the return journey 28.3 per cent 
of the energy drawn from the line was 
returned by the motors. Mr. Raworth’s 
figures are as follows: the Demi car took 
on the average 0.380 per unit per car-mile. 
The car weighs 5.6 tons and carries twen- 
ty passengers. It is equipped with two 
Brush motors, rated at twenty-eight horse- 
power each. As compared with this, the 
cars in regular use weigh 9.11 tons and 
carry forty-eight passengers. They are 
equipped with two Walker motors, rated 
at twenty-five horse-power, and consum- 
ing 0.97 unit per car-mile. Making these 
figures comparable, the Raworth car will 
take an energy of 0.62. This latter figure 
is sixty-four per cent of the energy con- 
sumed by the larger car, thus showing a 
saving of thirty-six per cent for the re- 
generative control. Under the Raworth 
system, the shunt-wound motors are al- 
Ways in use, either receiving current from 
the hne or returning current to it, and 
conscquently have to be larger than those 
on the series parallel system. This in- 
crease In size affects, of course, only the 
first cost of the car. The cost of main- 
tenance of shunt motors is probably great- 
er. The chief points of the Raworth sys- 
tem may be summed up as follows: the 
Demi car with regenerative control uses 
less than half the energy per car-mile than 
the ordinary cars with series parallel con- 
trol does. The car is probably more easily 
controlled and can run up to the facing 
points at full speed until the buffer is 
over the points. The brakes are never 
Used except on an incline to hold the car 


after retardation. There are three 
definite braking effects: regenerative, 


the ordinary braking stop and the emer- 
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gency stop. Sand is seldom required, 
the adhesion not being overtaxed. The 
maximum call on the power station is 
reduced to forty per cent, and the maxi- 
mum speed of the car can be fixed at the 
depot. The driver can not possibly ex- 
ced this speed even on the descending 
grade. The controller is extremely sim- 
ple and sparkless if properly worked. 
There is no advantage gained by shut- 
ting off power at section insulators. 
Every power position of the controller 
handle is also a braking position of the 
down grade or on a level, by retiring the 
lever one notch. The act of shutting off 
the power applies the brake and the brak- 
ing effect is continuous throughout the 
movement. The motors are in series and 
remain so. The power circuit is never 
shut off until it is necessary to stop. The 
feeder losses are reduced by one-half 
and the size of the power station about 
one-third.—A bstracted from Electrical 
Engineer (London), July 29. 


a 
Electrical Engineering in South Africa. 


In these new fields gas is scarcely a rival 
of electricity, the cost of distribution be- 
ing so much greater, therefore the latter 
has practically a monopoly of the field in 
South African towns, writes Mr. John 
Roberts. The power is generated by steam. 
In most towns the water supply is a 
serious problem, the lowest cost being two 
shillings a thousand gallons. Economy 
of water is then an important point. 
The quality of the water is good, so that 
water-tube boilers are the best. In the 
gold fields and a few places where the 
water is not so good, it is probably best 
to use water filters and purifiers rather 
than other types of boilers, because of 
the difficulty of transportation of the 
skilled labor necessary in connection with 
other types. The English practice of 
direct coupling has been followed in al- 
most all cases. If oil could be obtained 
at lower prices, the oil engine would do 
very well. The installation of turbines 
is being considered, but the water dif- 
ficulty will probably militate against their 
success. Large condensers with cooler 
towers are most reliable where water for 
boiler feed is good, but no condensing 
supply is available. Surface condensers 
are used chiefly on the gold fields on ac- 
count of the bad quality of the water. 
One station, a combined electric light- 
ing and sewage pumping works, has used 
sewage for condensing and effected a very 
great saving. Loads are usually scat- 
tered and a continuous-current supply 
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is hardly advisable. In small stations 
a three-wire, 440 or 480-volt network 
should be used, generally these plants 
are not more than 200 kilowatts in three 
generating units. Balancers should not 
be put in, it is simpler to split each gen- 
crator into two of 220 or 240 volts. A 
slightly increased cost of dynamos is more 
than offset by the saving of balancers 
and switchboard complications. Mr. 
Roberts does not approve of batteries or 
day loads. In larger plants continuous 
current is unsuitable unless a mixed 
system is adopted and it is very hard to 
predetermine what is going to be the 
growth of a city under such conditions. 
A two or three-phase alternating current 
is without any rival. In smaller towns 
overhead mains should always be used 
with an occasional] underground feeder. 
In larger towns all high-tension mains 
should bę laid underground. The over- 
head construction is usually inexpensive. 
Iron poles are generally best as they are 
not attacked by insects. None of the over- 
head line material is subject to the 
smallest depreciation if they are used. 
As the customers are numerous and small 
users of power it is hardly advisable to 
use meters. It would be best to establish 
a flat rate except for very large users 
who should be supplied with meters. For 
the small users an instrument is used 
so that if more lamps are used than the 
maximum load contracted for, the lights 
are immediately dimmed and must be 
turned off until reduced to the proper 
number.—{ bstracted from the Blectricum 
(London), July 29. 


Wireless Telegraphy in England. 


Mr. W. Duddell has been carrying out 
some experiments for the British post- 
office department with his new thermo- 
gvalvanometer in connection with wireless 
telegraphy. His instrument is capable 
of measuring directly the current received 
by the aerial and offers a means for mak- 
ing scientific experiments on many of 
the problems of wireless telegraphy as 
vet unsolved. 


=: 4a 22 

Electric Lighting in Bombay. 

It is expected that by October the city 
of Bombay, India, and its surroundings 
will be lighted by electricity. A current 
of 6,000 volts will be generated at a cen- 
tral station and distributed to substations, 
where it will be transformed by rotary 
converters, as the demand for the current 
will be in widely separated localities. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Reaction Brush-Holder. 
The accompanying illustrations show 
the construction and adaptability of the 
reaction brush-holder for -motors and 


whereby they are equally well adapted 
for a round stud or for one having a flat 
or a V-groove. The spring is of the 
simplest form, with no adjusting screws 


THe REACTION BrousH-HOLDER ASSEMBLED. 


generators manufactured by the Baylis 
Company, 140 Washington street, New 
York city. 

Castings for the body portion and the 
pressure arm are made from a special 
composition containing about ninety per 
cent of copper, and selected for its high 
conductivity. The surface contact against 
which the brush is held by the mutual 


or locknuts, the pressure on the brush 
being regulated by changing over from 
one notch to another to obtain any ten- 
sion desired. The end of the pressure 
arm is finely serrated. This feature 
checks any tendency to side movement, 
although it is found in practice that such 
tendency rarely manifests itself. 

In its method of operation the reaction 


THE PARTS OF THE REACTION BrusH-HOLDER. 


action of the pressure arm and commu- 
tator is subjected to a milling oper- 
ation by special machinery, which pro- 
duces a perfectly flat surface. The set 
screws have special truncated cone points, 


brush-holder is unique. The brush, 
which is preferably beveled at each end, 
is placed against an inclined contact plate 
and kept in positive contact by the com- 
bined action of the pressure arm at one 


end and the reaction of the commutator 
at the other. The brush is thus main- 
tained in intimate contact with the body 
of the holder, but, at the eame time, the 
brush is entirely free for a movement 
toward or away from the commutator. 

The pressure arm performs the double 
function of constantly pressing the brush 
along the smooth contact plate against 
the commutator, and, in conjunction with 
the commutator reaction, keeping it al- 
ways in efficient contact with the body 
of the holder. The peculiar design of 
the reaction brush-holder allows of its 
being placed very close to the commuts- 
tor. This makes the path for the current 
between the holder and commutstor as 
short and direct as possible. The re- 
sult is an exceptionally low resistance 
path for the current. 

The means provided for the adjust- 
ment of pressure is simple and effective. 
There are no screws or nuts to become 
loose. When the spring shank is placed 
in the desired notch, it remains there 
until intentionally removed to another. 

The use of a flat contact plate, with- 
out retaining sides, makes it possible to 
use brushes of varying widths. This i: 
an important feature, as it permits the 
full range of generator and motor sizes 
to be served by three or four standard 
sizes of holders. 

EURE 

Production of Copper for 1903. 

During the year 1903 there were 565,- 
820 long tons of copper produced, an in- 
crease of nearly 25,000 tons over the 
preceding year. The great bulk was ob 
tained in North America, 60.7 per cent 
being produced here; the United States 
contributing fifty-three per cent, Europe 
yielded 16.5 per cent, Spain and Portu 
gal being the leaders. Japan and Aus 
tralia contributing 10.7 per cent and 
Chili 7.1 per cent. 


T o 


Cost of Street Lighting in Chicago. 

It has been found that if the city of 
Chicago could obtain at cost the pore 
to be manufactured by the three million 
dollar plant being built at Lockport by 
the sanitary board, that the expense to the 
city for each horse-power would be $10- 
25; the present expense is $29. An ae 
tempt will be made by the city official 
to secure from the sanitary trustees the 
use of this power for the better lighting 
of the city and municipal buildings. 
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Electric Laundry and Tailors’ Irons. 

The Simplex Electric Heating Com- 
pany, Cambridgeport, Mass., is placing 
on the market two new specialties which 
are the inventions of Mr. James I. Aver, 
manager of the company. These improve- 
ments in electrical heating apparatus are 
electric laundry and tailors’ irons, with 
a stand to receive the iron and a rheostat 
that is automatically put in series with 
the iron when it is placed on the stand, 
and short-circuited when the iron is re- 
moved. When it is realized that the iron 


Fie. 1 —SHORT-CIRCUITING STAND, WITHOUT IRON. 


must be supplied with current sufficient 
not only to provide for radiation, but for 
the demands of the work while in the 
operator’s hand, it is clear that when the 
iron is idle the current is in excess of 
what is necessary to keep it at a working 
temperature. The effect of this excess 
current is to rapidly raise the temperature 
beyond what is desired; and if the iron 
is idle long enough the high tempera- 
ture is injurious to the heater. 

The automatic regulator, operating to 
reduce the current from fifty to sixty per 
cent on the iron, and from thirty to forty 
per cent of the total supply from the line, 


Fia. 2.—Suort-Crrcurtina STAND, WITH Iron IN PLACE. 


a only Prevents the overheating of the 
ey n effects a material saving in the 
iona _ Peration. In factory work, where 
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m e X ae from twenty-five to 
. n 

ie of the time they are kept 
one 1 shows the stand without an 
di and Fig. 2 one with the iron in 
Hats The short-circuiting switch is 
“10n mounted on a slate base under the 
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rheostat, which is the support for the 
iron. An iron lever projects above the 
surface of the stand when the iron ig 
in use, and the switch stands in the closed 
or short-circuited position. When the 
iron is placed on the stand the lever is 
depressed by the weight 
of the iron, and the 
switch is opened. The 
stand is wired in series 
with the iron, and the 
switch so connected that 
when the iron is off the 
stand and the switch is 
in the closed position it 


The Telpherage Equipment of the 
New Orleans Lighting Company. 
The New Orleans Lighting Company, 

New Orleans, La., one of the largest gas 

lighting companies in the South, is de- 
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short-circuits the rheo- 
stat stand and allows the 
current to flow directly to 
the iron; and when open- 
ed by placing the iron on 
the stand, the current 
flows through the rheo- 
stat stand to the iron, 
and effects the reduction 
of the current. 

For machine irons and 
other electrical tools not requiring stands, 
a handle switch is provided to effect the 
Same result when the 
handle is released by the 
operator. For electric 
soldering irons a bench 
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Fia. 1.—TELPHER LOADING FROM Cars. 


voting a large expenditure to the equip- 
ping of its installation with the latest 


stand for the reception of 
the iron is provided to 
produce the same result. 
For bench work, where 
there is an irregular de- 
mand for a soldering iron, much 
time is saved, for the iron is kept 
ready for instant use with less than half 
the normal current supplied while idle, 
and the iron is in no danger of over- 
heating or burning out. 


Fig. 2.— DETAILS oF TELPHER. 


and most improved forms of labor sav- 
ing apparatus. Mr. Thomas D. Miller, 
under whose management the company 
has been remarkably successful, has re- 
cently installed a telpherage equipment 


282 ELECTRICAL REVIEW 
This plant has been in operation for 
some time, and a few weeks ago, upon 
Mr. Miller’s invitation, a number of civil 
engineers of New Orleans and vicinity 
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for it, the services of which have given 
The material for this 
telpherage plant was shipped from New 
York under the direction of the United 


entire satisfaction. 


A New System for the Care of 
Standard Instruments. 


The Westinghouse Electric and Manu- 


Fig. 3.—TELPHER IN STORAGE BINS. 


Telpherage Company, 20 to 22 Broad 


visited the gas plant and found 
a great deal of interest in the 
inspection of the telpherage 
equipment. 

The accompanying illustra- 
tions will give a good idea as 
to the equipment and the meth- 
od of operation. Fig. 1 shows 
the track where the telpher 
leaves the generator-house and 
passes along the line of coal 
cars and back to the generator- 
house. The telpher, with tel- 
pherman, cab and bucket, is 
seen in the centre of the track, 
with the bucket lowered by the 
side of the cars. One method 
of handling the coal is to have 
it shoveled into the buckets 
and lifted and transferred in 
the usual way. Some systems 
use clam-shell buckets, either 
to take the coal from the cars 
or from pits alongside the 
cars. The former method is 
used in the New Orleans plant. 


facturing Company, Pittsburg, Pa., has 
established a department of standards in 
order to secure the service it requires in 
the production of its instruments, and the 
contrast between the closely maintained 
accuracy of the checking instruments 
calibrated by its department of standards 
and the general lack of uniformity pre- 
vailing among the checking instruments in 
central stations is being constantly made 
apparent. The company has produced a 
line of instruments of precision, and it 
has a sincere and active interest in the 
continual accuracy of this apparatus. It 
has therefore placed the facilities of its 
department of standards at the service of 
owners of these instruments, and will en- 
courage periodical checking and, at the 
same time, eliminate all questions of de- 
lay and expense. 

As ordinarily sold, all direct connec- 
tion between the manufacturer and the in- 
struments ceases when the latter are ship- 
ped to their purchasers. With the West- 
inghouse plan an active interest is main- 
tained in the instruments for the entire 


; riod covered by the period of free cali- 
Fig. 2 shows the details of the telpher, ‘fe 4 3 
street, New York city, with complete 


faa i bration (five years), and at intervals of 
w Y nplet trailer and hoist. This 18 a nearer view greater or less frequency during this time 
working directions. The installation is of the conveying machinery than Wigs de the inanutactuver Peasin a responsi- 
for the purpose of taking coal from closed Fig. 3 is a view of the inside of the bility for their accuracy by checking the 
or box-cars, carrying the coal into the coal-sheds, showing the bucket just after 


it has deposited its load of 
coal. The monitor was built 
above the old coal-sheds, the 
old rafters or cross-timbers be- 
low the monitor roof being re- 
moved. By this means the 
coal-sheds can be filled to the 
peak of the rafters, thereby 
utilizing all the space in the 
sheds for storage. 

In Fig. 4 is shown the con- 
veying machinery passing over 
the boilers and generators. 
This is an interesting view, as 
it shows the method of sup- 
porting the telpher line in 
buildings. Where the roof tim- 
bers or trusses are of sufficient 
strength, the telpher track is 
attached directly to the cross- 
girders, but in this case in- 
dependent supports are erected 
in the generator-house, and the 
supports, cross-beams and 


performance and certifying as to their 
accuracy. 


To encourage periodical checking, the 
Westinghouse Electric and Manufacturing 
Company guarantees that there shall be no 
delay in the examination of instruments 
by its department of standards, and that 
they shall be promptly checked and re- 
stored to their owners. Unless repairs 
are necessary there will thus be only a 
few days in which the owner will be de- 
prived of the use of his instruments, and 
it will ordinarily be possible for him to 
send them away and get them back with- 
out inconvenience because of their ab- 
sence. 

In addition to the benefits derived from 
having instruments checked continually 
by the same standardizing department, 
there is a general advantage in having the 
same service as nearly universal as poš- 
sible, particularly if that service gives : 
high degree of security in the truenes 
of electrical measurements. Then, it must 
be realized, that if perfect instruments 
could be furnished to all users and thei 


Fig. 4.—TKLPHER SERVICE IN STEAM PLANT, 


accuracy maintained continuously by Se 
erence to a single set of standards ies 

doubted reliability, an iteal e 
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generator house, or depositing it in coal- The working drawings and plans were Wen eae es and Manufac- 
sheds. It may also be used for the pur- all passed upon and approved by Mr. turing Company is endeavoring to pros 
pose of taking coal from the sheds to F. H. Sheldon, a well-known gas engi- uce, so far as perfection may be obtain 
the generator-house. neer of Philadelphia. under commercial conditions. 


track are entirely of steel con- 
struction. 
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New Punched Clip Knife Switches. 

The General Incandescent Arc Light 
Company, New York, has designed 
a new line of punched clip knife switches 
to meet the demand for a cheap, reliable 
switch. They are furnished in 15, 285, 
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A Good Contract for the Moskowitz 
System of Train Lighting. 

The United States Light and Heating 
Company, 74 Broadway, New York city, 
announces that the New York Central & 
Hudson River Railroad Company has 


NEw PUNCHED CLIP KNIFé SWITCHES. 


50, 75, 100 and 150 amperes, one, two 
and three-pole, with or without fuses, 
single and double throw, spaced for 250- 
volt service. The switches are made of 
pure rolled copper, dipped and lacquered 
and mounted on slate bases, and are de- 
signed to meet the underwriters’ require- 
ments. 
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A Simple Electric Burglar and 
Fire-Alarm. 

Mr. H. E. Vineing, electrical engineer 
of the fire-alarm department of New 
York, has invented a simple fire, water 
and burglar-alarm. ‘The apparatus con- 
sists merely of four screws, two strips 
of brass, a screw eye and a piece of cot- 
ton cord, with wires and a battery. In 


operation, the cotton is tied to the screw ` 


eye drawn across the opening to be pro- 
tected and attached bo a spring hook, so 
that the cotton holds the spring away 
from the back screw and the front strip 
of ‘brass. When the hattery is thrown 
into the circuit, should a burglar enter, 
the pressure on the cord draws the spring 
against the front contact, completing the 
circuit and raising an alarm. Should the 
cord become wet through the presence of 


water, it shrinks and completes the cir- 
cuit. In case of fire, the cord is burned 


and the spring strikes back to its original | 


position, making a contact from the rear, 
which also gives the alarm. 
ae | 

Bulletin of the University of Wiscon- 
sin No. 79 has been received. It con- 
tains an article by Harold Seaman, B. S., 
on the effect of frequency on steadiness 
of light emitted from an incandescent 
lamn. An index to volume ii of the en- 
gineering series has also been issued. 


adopted the Moskowitz system of train 
lighting, and has equipped all the cars 
of the Emnire State Express with this 
system. The New York Central has 
awarded a large contract to the proprie- 
tors of the Moskowitz system—the United 
States Light and Heating Company—and 
the work of installing the apparatus will 
go forward promptly. This contract was 
awarded after a thorough trial extending 
over a period of eighteen months. 

The Delaware, Lackawanna & Western 


Railroad Company, since last November, . 


has equipped its dining-cars with the Mos- 
kowitz system, and the official report states 
that it is very much pleased with the 
working of the apparatus. The com- 
pany has recently placed an additional 
order to equip all its dining-cars, and four 
are now being equipped at the Barney & 
Smith Car Company’s works. 

The Moskowitz system of electric train 
lighting embodies a generator suspended 
over the truck of the car, and driven by 
means of a belt from the car axle. A sim- 
ple and effective pole-changing apparatus 
is placed at the ends of the armature 
shaft, which maintains the same direc- 
tion of current, no matter which way the 
car is running. An important feature of 
this system is the regulator employed. 
This is a new invention of Mr. Morris 
Moskowitz, and is claimed to hold the 
voltage uniform either when the train is 
standing still or running up to its highest 
speed. 

The regulator consists of a magnet con- 
trolled by the main current, a special 
resistance connected to the generator mag- 
nets, a reaction spring and a lever unit- 
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ing them together, with adjusting screws 
which allow the current supply to be fixed 
for any given requirement. After the car 
has attained a speed of fifteen or twenty 
miles an hour, the voltage and current of 
the generator are maintained constant, so 
that perfect uniformity of illumination 
results. The regulator, together with the 
automatic switch in the generator circuit, 
is mounted on a slate panel and enclosed 
in a case. The dimensions of this case 
are about fifteen inches wide, twenty- 
four inches high and six inches deep. 
The system is remarkably free from 
complication, and consists of few parts. 
Twenty-two thirty-volt incandescent lamps 
of sixteen-candle-power each have been 
chosen to properly illuminate a modern 
day coach. The current recuired for these 
lamps amounts to about thirty amperes, 
and as the generator has a capacity of 
forty-five, there is always a surplus cur- 
rent to be stored in the battery. The 
storage battery carries the lighting load 
when the train is standing or working 


up bo speed. 


Telegraph Service in Porto Rico. 

The Porto Rico telegraph service has 
improved wonderfully since the United 
States government has withdrawn its mili- 
tary force. The insular government 
maintains the service, educating its own 
operators and transacting the telegraph 
business in both English and Spanish; 
operators being required to use both 
languages and the typewriter. When it 
is considered that during the régime of 
the Spanish government the tape and reg- 
ister were used and it sometimes took 
days to transmit messages, the improved 
conditions will be realized. There are 
forty-two offices in paying operation on 
the island. The uniform rate is twenty- 
five cents for ten words. In the school 
maintained at San Juan for instructions, 
telegraphy is taught as well as the keeping 
of office accounts and rendering of re- 
ports. The lines are worked by 1,500 
gravity cells, renewed every three months. 
About 100 miles of copper is in use, most- 
lv No. 9 G. I. Poles are of native hard 
wood, some of them in use for over thirty 
years. Operators are paid from forty to 
one hundred dollars per month, women 
being received on the same basis as men. 
For the last fiscal year the number of 


messages sent was 286,386 and the re- 
ceipts $49,114.07, on which the profit was 
$13,914.46. Storage batteries with rotary 
transformers will soon be installed on 
the main circuits. The Morse code is used. 
The wires are all single, although it is 
expected that the duplex system will be 
used soon. 
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New Forms of Sturtevant Econo- 
mizers. 
The B. F. Sturtevant Company, Bos- 
ton, Mass., is manufacturing two types 


Fie. 1.—STORTEVANT “STANDARD” ECONOMIZER. 


of economizers almost similar in design, 
but differing considerably in size and 
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boilers with capacities of 350 horse-power 
and over. 

Fig. 2 shows the “Pony” economizer, 
which is built on a smaller scale, and is 
designed especially for plants of from 
50 to 500 horse-power capacity. It dif- 
fers, however, from the “Standard” in 
some minor constructional details. 

These economizers are flue feed-water 
heaters, and to agitate the gases and al- 
low them to come into contact with the 
maximum air—the economizer pipes 
utilizing in this manner & maximum 
amount of the waste heat from the boiler 
—a patent system of staggered pipes is 
employed. The several sections are ar- 
ranged so that the pipes of any one sec- 
tion are longitudinally opposite the 
spaces between the pipes of the adjoining 
sections. 

In order to avoid the deteriorating ef- 
fect of joints, as few joints as possible 
are used. Each section is fitted into its 
wall-box or branch pipe with tapered 
iron-to-iron joints, no packing being used. 

Branch pipes are eliminated at the top 
of the economizer, and all the pipes used 
are of gray iron, and cast on end. 

Both ends are tapered, and the pipes 
are forced into the heatera by hydraulic 
pressure. The caps have taper ground 
iron-to-iron joints, and can be easily re- 


Fria, 2.—THE STURTEVANT ‘‘ Pony” ECONOMIZER. 


capacity. Fig. 1 shows the “Standard” 
economizer, which is intended for use in 
conjunction with boilers of various ca- 
pacities, but which is most practical for 


moved. Those directly over the pipes 
in the top headers are tapered, while all 
of the others are held in place by through 
bolts. The bolts do not come into con- 


~ economizers. 
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tact with the water, and therefore are 

not subject to deteriorating effecta. 
Cast-iron headers are used, the bear- 

ing parts being machined and finished to 


Fig. 3.— STURTEVANT “STANDARD” ECONOMIZER, 
IN CONNECTION WITH 1,000 - Horss-POWER 
STIRLING BOILERS. 


gauge, in order that the taper joints may 
be absolutely tight. A wall-box is em- 
ployed as a substitute for the manifold 
header and branch piped. This wall- 
box is placed in the front side wall of 
the economizer. 

Relief valves, blow-off valves and cast- 
iron, soot-pit doors are fitted to the 
The foundations are usual- 
ly of brick, and sometimes of structural 
steel. With a brick foundation a chamber 
is formed under the economizer, in which 
ithe soot accumulates. The inlet and out- 
let flues are of brick or sheet iron, and 
when of iron are built of double sheets 
about an inch apart, filled with a non- 
conducting material. Fig..3 shows the 
“Standard” economizer connected up. 


Electric Motor Vans in Paris. 


The post office department of Paris, 
France, will soon employ a number of 
electric motor vans for the conveyance of 
mails between the post office and railroad 
stations. The vans are designed to carTy 
1,200 pounds at about twelve miles an 
hour and will be equipped with forty- 
four accumulators and able to cover twen- 
ty-five miles on one charge. 

It is announced that the Burlington 
route of the Pennsylvania Railroad will 
make an extensive test of practical trans- 
portation by electric locomotives. The 
Westinghouse Electric and Manufactur- 
ing Company is said to be building three 
engines for heavy hauling, of the 130-ton 
type. Experiments will be begun on the 


heavy grades in Nebraska, Wyoming and 
Montana. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

ANOTHER CALIFORNIA ELECTRICAL ENTERPRISE—It is 
reported that an electrical enterprise has been organized under the 
name of the Sierra Nevada Water and Power Company, to bring 
electric power to the cities adjacent to San Francisco Bay. The 
capital is said to be contributed by English and American pro- 
moters, who are planning to utilize the waters of the Mokelumne 
river and other streams in Calaveras and Tuolumne counties. 


EXTENSION FRANCHISE IN CHICAGO DENIED—Judge 
Grosscup, on August 9, decided against the Union Traction Com- 
pany, Chicago, Ill., on its claim that the extension of the city Hmits 
extended the Hnes claimed under the ninety-nine-year act. The 
attorneys of the company insisted that where a franchise had been 
given in a street “to the present or future city limits,” the extension 
of the city’s territory carried the franchise to the new city limits. 


LONG-DISTANCE TROLLEY LINE PROJECT—An interurban 
electric railroad from Payson, eighteen miles south of Provo City, 
Utah, to Logan, 160 miles north, is being planned. The road will 
pass from Salt Lake to Ogden, and through the most thickly popu- 
lated section of the state. Mr. B. Mahler, of Cleveland, Ohio, is 
said to be the interested party. It is estimated that when the road 
is completed it will cost about $8,000,000. Franchises will be asked 


for from the towns and cities through which the road will pass. 


The city council of Provo has already granted a franchise. 


SWEDISH GOVERNMENT ESTABLISHES SUBSIDIBS FOR 
ELECTRIC RAILWAY TESTS—The Swedish government has ap- 
pointed the Royal Railway Board to make experiments with electric 
motive power on the state railways. It is said that $115,000 has 
been voted for this purpose. The Tomteboda-Vartan and Stockholm- 
Jarfa lines, in the vicinity of the Swedish capital, which belong to 
the state and have a total length of some eight miles, will serve for 
the purpose of making the experiments. It is probable that single- 
phase alternating-current motors will be employed in the experi- 
ments. 


PORTO RICO RAILWAY, LIGHT AND POWER COMPANY— 
The Porto Rico Railway, Light and Power Company, a corporation 
organized under the laws of the state of New Jersey, filed a copy of 
its charter at the office of the secretary of Porto Rico on July 30, 
and qualified to do business in Porto Rico. This company will own 
and operate an electric railroad between San Juan and Ponce. The 
contract for construction and equipment has been awarded to the 
West Indies Construction Company. This latter company is also a 
New Jersey corporation which has qualified to do business in 
Porto Rico. 


MEXICAN ELECTRICAL NOTES—An electric railway between 
the Rosa Amarilla mining property, located in the Antlan district, 
state of Jalisco, Mexico, to Navidad, a Pacific coast port, is projected. 
It is estimated that the system will entail an expenditure of some 
three-quarters of a miliion dollars. The necessary current will be 
Secured from hydroelectric plants to be established along the 
Cusalapa and Santa Maria rivers. M. D. Watson, of Chicago, IIl., is 
largely interested in the Rosa Amarilla mines, and will probably 
have control of the contracts for the construction and equipment of 
the line. It is reported that surveys are already under way. 


NEW PHASE OF THE VIRGINIA RAILWAYS RECEIVER- 
SHIP—In the Court of Appeals of Virginia, on August 9, Judge 
Cardwell granted an appeal forwarded by the Gould interests and 
the Virginia Passenger and Power Company from the action of 
Judge Mullen in Petersburg, in appointing a receiver on the applica- 
tion of Mr. George E. Fisher, of New York. As the case now 
Stands, it appears that there will be no question of jurisdiction be- 
tween the United States and state courts until after the appeal from 
Judge Mullen’s appointment of Mr. Cameron as receiver has been 
heard. In this case it is unlikely that the appeal will be decided 
before the spring of next year. 


OPENING OF THE EAST BOSTON TUNNEL-—It is the inten- 
tion of the Boston (Mass.) transit commissioners to open the East 
Boston tunnel for public travel about the middle of October. The 
Boston Elevated has practically completed its work of electrically 
equipping the tunnel for the running of its cars. The cost of the 
tunnel when completed will be in the vicinity of $3,500,000. The 
rental charge to the Boston Elevated is three-eighths per cent of the 
gross earnings of the company. Work on the building of the East 
Boston tunnel was begun in May, 1900. This tunnel is notable for 
its size, both its exterior and interior diameters being considerably 
greater than ordinary tunnel construction. 


GRAND RAPIDS TELEPHONE COMPANY’S GOOD SHOWING 
—At the annual meeting of the Citizens’ Telephone Company, of 
Grand Rapids, Mich., the following officers and directors were re- 
elected: Charles E. Rood, president; Edward Fitzgerald, vice-presi- 
dent; E. B. Fisher, secretary; William J. Stuart, treasurer; direc- 
tors, Philip Graham, R. D. Graham, C. E. Perkins, L. J. Rindge, E. G. 
Studley, J. B. Ware and G. W. Perkins. The annual report showed 
the year to have been a most prosperous one. The net gain of tele- 
phones in the system during the year has been 2,357, or almost 
seventeen per cent. The telephone exchange at Sparta was annexed 
during the year, and the system now controls 1,116 miles of poles 
for its toll system, and 1,471 miles of copper full metallic circuits, 
with 982 miles of fron metallic circuits, making a total of 2,453 
miles of toll circuits, with 4,906 miles of wire. The new automatic 
system which was installed during the past year is said to have 


- resulted in an increased patronage, and the amount of capital stock 


now outstanding is $1,906,280. The number of city telephones in 
service is 5,605. The total Grand Rapids connections were 328,168, 
an increase over last year of 39,596. The company has purchased 
the telephone system at Allegan, which includes that city, Hopkins 


_ Station and Otsego, giving eighty-three miles of new toll lines. 


VICTORY FOR TUNNEL COMPANY—The Hoboken & Manhattan 
Tunnel Company, which is building the tunnel under the North 
river from Fifteenth street, Jersey City, to Christopher street, Man- 
hattan, has won the first point in its fight against the Delaware, 
Lackawanna & Western Railroad Company in the condemnation 
proceedings for a right of way under the Lackawanna’s terminal 
property in Hoboken. After a hearing lasting two months the com- 
mission appointed by Judge Dixon, of the Supreme Court of New 
Jersey, handed in a verdict on August 10 to the effect that such a 
right of way would damage the Lackawanna’s property to the extent 
of $10,300. In its protest against the granting of the right of way 
the railroad company said the building of the tunnel would damage 
its terminal property to the extent of $5,700,000, and claimed that 
amount if the right of way should be granted. The commissioners 
who have cut that estimate down by more than $5,500,000 are ex- 
Governor George T. Werts, of New Jersey; John C. Payne, engineer 
of the state riparian board, and Colonel John J. Toffey. The law- 
yers who have fought the case for the Delaware, Lackawanna & 
Western are John W. Griggs, ex-attorney-general, and William C. 
Edwards. The Jawyers for the tunnel company are Charles L. Cor- 
bin, Richard V. Lindabury and F. B. Jennings. President William 
C. Truesdale, of the Lackawanna, and President William G. McAdoo 
were witnesses for the opposing companies. Mr. Truesdale’s objec- 
tion to the tunnel was that it would interfere with the future devel- 
opment of his company’s terminal. He said that the company might 
want to build a tunnel of its own some day, or that it might want to 
dredge out a lot of new slips for the accommodation of transatlantic 
ships and that the tunnel would be in the way. The line of the pro- 
posed tunnel is to be 1,600 feet back from the present line of pier 
heads. It will connect the Jersey City shaft of the tunnel under the 
river with the railroad and trolley terminals in Hoboken. A similar 
spur is to be built in the other direction to connect with the Erie 
terminal in Jersey City. An order restraining the Hoboken & Man- 
hattan Tunnel Company from going under the Lackawanna termina] 
is still in effect, and argument on that will be heard at the Sep- 
tember term of the Supreme Court of New Jersey. 
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TELEPHONE AND TELEGRAPH. 


ASBURY PARK, N. J.—The Monmouth Telephone Company has 


applied for a franchise to construct a telephone system. in Asbury 
Park. 


ST. JOSEPH, MO.—Articles of incorporation have been filed for 
the Funston Long-Distance Telephone Company, capitalized at $15,- 
000. The directors are Edmond B. Funston, Jesse G. Funston, J. J. 


Funston and Thomas J. Porter. The company’s main office will be 
at St. Joseph. 


MARTIN, TENN.—At a meeting of the stockholders of the 
Weakley County Telephone Company G. E. Bowden was re 
elected president; T. H. Farmer, vice-president, and R. W. Martin, 
secretary. T. H. Farmer, John M. Gardner, F. J. Burchard, R. W. 
Martin and D. W. Scotis were elected directors. 


DENISON, TEX.—At a meeting of the stockholders of the Craw- 


ford County Telephone Company the following officers were elected: 
president, W. J. Scriver; vice-president, C. F. Juehnle; secretary, 
J. F. Glenn; treasurer, Sears McHenry. The company has expended 
$60,000 in the construction of lines througheut the county, and ita 
profits were such that a dividend of ten per cent was declared on 
both the preferred and common stock. It was also decided to issue 
$10,000 additional stock and to further extend the lines. 


LEGAL NOTES. 


DAMAGES FOR TRESPASS--In the Southwestern Telegraph 
and Telephone Company vs. Whiteman, plaintiff was given judgment 
for $135. He alleged trespass, a pole having been erected in his 
yard, and asked $1,000 damages. Before the trial his declaration 
was amended, as the pole had been removed from the premises. 


WITH REGARD TO FALLING WIRES—lIn the West Kentucky 
Telephone Company vs. Pharis, it was decided that it is the duty of 
a telephone company to use ordinary care in keeping its posts and 
wires in repair, and if they fall to the street to prevent them from 
remaining therein to the interruption of traffic. Although the 
plaintiff admitted in her testimony that she had previously seen the 
fallen wire, she testified that she had forgotten about it, and the 


court held that having forgotten, she was not guilty of contributory 
negligence. 


TAXATION OF FRANCHISES—In the case of the Comptroller 


of the City of Buffalo vs. the Cross Town Street Railway Company, 
it was decided that the sum paid by the railroad company in return 
for its charter must be deducted from the city tax upon the com- 
pany’s special franchise. The three street railway companies of 
Buffalo were taxed about $50,000, according to the franchise tax law. 
They were already paying the city percentage taxes amounting to 
$51,000, and refused to pay the franchise tax, claiming that it was 
double taxation. According to this decision the city of Buffalo will 


lose nearly $400,000, which it undertook to collect in this double 
way. 


THE POWER OF EMINENT DOMAIN IN LINE CONSTRUC- 
TION—Under a statute organizing an electric light company, which 
permitted it to erect the necessary buildings and distributing ap- 
paratus, and gave it the right to enter upon any public street, lane, 
alley or highway to inspect, alter and repair its system of distribu- 
tion, the Radnor Township Electric Light Company undertook to 
construct a transmission line. An abutting owner sought an in- 
junction to prevent the continuance of the work on the plea that 
the eminent domain was not given in the act. The judgment was 


that the appellee had the power of eminent domain to the extent in 
which it attempted to exercise it. 


THE RESPONSIBILITY OF THE COMPANY FOR INSULA- 
TION AT CROSSINGS—In Herbert vs. the Lake Charles Ice, Light 
and Waterworks Company, Limited, in Louisiana, it was decided 
that the obligation of an electric company whose wires are beneath 
those of another company, a more recent comer in the field, is not 
lessened by the negligence of the latter. The insulation of the de- 
fendant’s wires was torn off by the new company’s wires being 
drawn over them while the line was building. During a storm one 
of the upper wires broke and fell across the lower power wires 


causing the death of a pedestrian. Judgment was given for $8,000, 
which, on appeal, was reduced to $6,000. 


SUITS FOR INFRINGEMENT OF SURFACE-CONTACT SYS.- 
TEM—The Lorain Steel Company has commenced suits in the 


statutes, 
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United States Circuit Court for the New Jersey district against the 
Wireless Electric Railway Company, of the District of Columbia, 
and the Central Passenger Railway Company, of New Jersey. It is 
alleged in the bills of complaint filed in these suits that these com- 
panies have infringed certain patents owned by the Lorain Steel 
Company, relating to surface-contact electric railways. It is under- 
stood that the alleged infringement complained of has occurred in 
the installation and operation of the surface-contact system at 


Atlantic City, on the road of the Central Passenger Railway Com- 
pany. 


INCANDESCENT LAMP INFRINGEMENT SUITS—On August 
5 a suit was commenced in the United States Circuit Court for the 
Northern District of Illinois, Southern Division, against the Moline 
Incandeseent Lamp Company, of Moline, Ill, by the Edison Electric 
Light Company, for manufacturing incandescent lamps which are 
alleged to infringe letters-patent No. 444,530, granted to Thomas A. 
Edison. This patent relates to the leading-in wires of incandescent 
lamps, and covers the feature of sealing into the closed portion of 
the glass stem leading-in wires of different metals. Suit was also 
commenced on July 23 in the United States Circuit Court for the 
Eastern District of Missouri, Eastern Division, against the E. C. 


Van Nort Electric Company, St. Louis, Mo., for alleged infringement 
of the same patent. 


THE LEGAL STATUS OF TRACKLESS TROLLEY COMPA- 
NIES—Attorney-General Carson, of Pennsylvania, has advised Gov- 
ernor Pennypacker not to issue a charter to the Sayer Trackless 
Trolley Company, on the ground that such a corporation would not 
come under the laws governing street railways. In Mr. Carson's 
report he says: “All existing companies are subject to restraint; 
the proposed new company would be without restraint. No statute 
applies to it; it is not a railway, nor a railroad, nor an omnibus 
line. If it were attempted to subject it to restraint of existing 

it might be found that no statute could be judictally 
stretched to cover it. Hence an organic creature of the state’s 


creation had arisen to roam at will, uncontrollable because beyond 
the reach of the law.” 


PERSONAL MENTION. 


MR. GEORGE WESTINGHOUSE arrived in New York from 
Europe on Tuesday, August 9. 


MR. JAMES B. CAHOON, the well-known consulting engineer, 


and late secretary of the National Pe Light Association, is 
making a short trip to Mexico. 


HENRY De WOLF will install the first isolated electric lighting 


plant ordered by the provincial board of the Philippines, at Bulacan, 
Province of Malolos, Philippine Islands. 


MR. JAMES B. BONNAR, for three years with the Ashtabula 
(Ohio) Telephone Company, has accepted a position in the engineer- 
ing department of the North Electric Company, Cleveland, Ohio. 


MR. C. A. GILLES, assistant treasurer of the San Juan Light 


and Transit Company, which operates an extensive lighting and 
traction system in San Juan, Porto Rico 
New York. 


, is making a visit to 
MR. CARL HAMBUECHEN, who has been a coworker with Pro 
fessor Burgess, at the University of Wisconsin, on electro-chemical 


problems, is now with the Pittsburg Reduction Company at East 
St. Louis, Ill, 


MR. NEWTON W. BOLEN, general superintendent of the Mexico 
City electric traction system, is visiting the United States, and is 


making his headquarters with the Elmer P. Morris Company, 15 
Cortlandt street, New York. 


MR. F. D. LAWRENCE, of the F. D. Lawrence Electric Company, 
Cincinnati, Ohio, with his wife and daughter, is visiting in New 


York. Mr. Lawrence reports quite a noticeable improvement in 
business throughout the South and Middle West. 


MR. GEORGE C. CHADWICK has been appointed superintendent 
and chief engineer of the Santa Cruz Electric Railway, to succeed 
E. 8. West, who has resigned because of ill health. Mr. Chadwick 
has been in the employ of the United Railways of San Francisco 
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for seven years. He was one of the construction engineers for the 
interurban electric road at San Jose. Mr. Chadwick is to have 
entire charge of the operating department and maintenance. 


PROFESSOR CLARENCE FELTMAN, head of the department 
of electrical engineering at the University of Darmstadt, Germany, 
is in America investigating the methods for the teaching of elec- 


trical engineering. 


DR. WILLIS R. WHITNEY, professor of theoretical chemistry 
at the Massachusetts Institute of Technology, has resigned, and will 
take charge of the research laboratories of the General Electric 
Company at Schenectady, N. Y. 


MR. ELLIS BARTHOLOMEW has resigned as president of the 
Toledo, Columbus & Cincinnati Railway Company. Mr. E. C. Schin- 
ness has been elected to this office. Mr. Bartholomew has also re- 
signed as a director, and the vacancy filled by Mrr A. Beesch. 


MR. E. W. LAWSON has resigned his position as assistant elec- 
trical engineer of the Canton-Akron and Canton-New Philadelphia 
traction systems at Canton, Ohio, and accepted a position in the 
electrical department of the Public Service Corporation at Jersey 
City, N. J. 


PROFESSOR A. VAN DER NAILLDPN, who has conducted a 
school of mining engineering in San Francisco for the past thirty 
years, has been appointed a commissioner by the Belgium World’s 
Fair directors to represent California at Liege, Belgium, from April 
to November, 1905. 


PROFESSOR EDGAR F. SMITH, University of Pennsylvania, 
has been awarded the degree of LL. D. by the University of Wis- 
consin. Professor Smith has done some excellent work on the 
electrolytic separation of metals as well as researches upon the com- 
pounds of tungsten, molybdenum and uranium. 


MR. A. B. CRAWFORD, manager of the Home Telephone Com- 
pany, Hamilton, Ohio, has resigned, and, it is understood, will leave 
Hamilton to undertake other work. Mr. W. B. Thompson, of 
Lebanon, Ohio, has been appointed manager to succeed Mr. Craw- 
ford, whose resignation takes effect on September 1. 


MR. E. L. NASH has been appointed district manager of the 
General Incandescent Arc Light Company, New York city. Mr. 
Nash’s headquarters will be at 1208-1209 North American Building, 
Philadelphia, Pa. Mr. Nash has been connected with the Jandus 
Electric Company in the capacity of eastern sales manager for the 
last nine years, 


MR. ROSCOE CORNELL has been appointed manager of the 
branch office which the Allis-Chalmers Company has opened in El 
Paso, Tex. Mr. Cornell is a graduate of the Michigan College of 
Mines, and is well known as a mining and mechanical engineer. 
He joins the staff of the AllisChalmers Company from the Mine and 
Smelters’ Supply Company, of Denver, Col. He has held a number 
of prominent positions as a mining engineer and as a smelter and 
mine superintendent. His extensive acquaintance and experience 
with engineering undertakings thoroughly qualifies him to fill the 
important position to which he has been appointed. 


ELECTRICAL SECURITIES. 


From an analysis of reports from different sections of the 
country regarding the industrial situation at large, it is evident 
that there is being manifested a steady increase in confidence. 
While railroad earnings have shown decreases in gross, conservative 
economies have made for large net profits, and therefore satisfactory 
returns. The latest government reports on the cereal situation do 
hot bear out the announcements of extensive damage, and it is 
Probable that whatever loss there may be in this season’s crop will 
be confined to a certain limited area. The latest reports from 
foreign centres of distribution show that the shortage there will be 
even greater than was at first predicted, and this will bring about a 
large foreign demand, with consequent good prices. 

Except in the anthracite regions, there was little change in the 
labor situation during the week. In Chicago and Fall River the 
situation remained about the same, while in the anthracite dispute 
the mine workers’ representatives on the conciliation board have 
agreed to accept an umpire to settle the differences in question. 

Metropolitan Street Railway and Metropolitan Securities at- 
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tracted a great deal of attention early in the week, and, following a 
rumor that large interests were to be disclosed, there was consider- 
able buying, with a rise between three and four points. As each 
day passed without any verification of this announcement, the stock 
fell off, but has retained considerable of the advantage of the early 


week manipulation. 


ELECTRICAL SECURITLES FOR THE WEEK ENDING AUGUST 13. 


New York: Closing. 
Brooklyn Rapid Transit.................... 54% 
Consolidated GaS....... 0... cc ccc cece cece ce 195% 
General Electric.............. cc cece cee ecee 163 
Kings County Electric................. 0000. 210 
Manhattan Elevated................ccceeeee 150: 
Metropolitan Street Raflway................ 123 
New York & New Jersey Telephone.......... 152 
Westinghouse Manufacturing Company...... 165 


The receipts of the Interborough Rapid Transit Company from 
the excess earnings of the Manhattan Railway Company above the 
T per cent guarantee and from advertising privileges already 
contracted for, will, it is estimated by Interborough interests, pay 
all fixed charges (314 per cent interest on the $35,000,000 of New 
York city bonds which were issued to build the underground road), 
leaving the entire earnings of the underground system to go to the 
stockholders. The engineers of the Interborough company are of 
the opinion that the company will earn 8 per cent upon its $35,- 
000,000 of stock from the start. 

The company’s statement for the quarter and twelve months 
ended June 30, 1904, compares as follows: three months’ gross, 
$3,746,101; expenses, $1,532,213; three months’ net, $2,213,888; other 
income, $81,768, a total of $2,295,656; charges, $1,537,222, leaving a 
surplus of $758,434, as compared with $547,322 for the corresponding 
period of 1903. Twelve months’ gross, $14,187,684; expenses, $5,846,- 
052; twelve months’ net, $8,341,632; other income, $341,504, making 
a total of $8,683,136; charges, $6,757,412; surplus, $1,925,724, as 
against $4,273,543 for preceding year. The company’s general 
balance sheet as of June 30, 1904, shows total assets of $40,393,852, 
and liabilities of $38,620,804, leaving a surplus of $1,773,048. The 
Manhattan Railway Company's balance sheet compares as follows: 
assets, $104,485,850; liabilities, $97,378,150; surplus, $7,107,700. 

Directors of the Kings County Electric Light and Power Com- 
pany have declared the regular quarterly dividend of 2 per cent on 
the capital, payable September 1. Books will remain closed from 
August 19 to September 1. 


Boston : Closing 
American Telephone and Telegraph......... 138 
Edison Electric Illuminating................ 263 
Massachusetts Electric............. cc cece 69 
New England Telephone.................... 123 
Western Telephone and Telegraph preferred.. 91 

Philadelphia: Closing. 
Electric Company of America............... 9Y% 
Electric Storage Battery common........... 59 
Electric Storage Battery preferred........... 59 
Philadelphia Electric....................... 6% 
Union “Tracthon 140 64 nesses dann raa a3 %, 
United Gas Improvement................... 87, 

Chicago: Chang 
Chicago Telephone......................... 120 
Chicago Edison Light....................... 143 
Metropolitan Elevated preferred............ 5214 
National Carbon common................... 34 
National Carbon preferred.................. 105k, 
Union Traction common.................... 4 
Union Traction preferred................... 26 


The directors of the Metropolitan West Side Elevated, at their 
meeting, took no action on the preferred stock dividend. 

Stockholders of South Side Elevated have authorized an issue 
of $8,000,000 4% per cent bonds to build the Englewood extension. 
Of this amount $3,000,000 will be issued at once and offered to 
stockholders at par. The vote was 78,700 shares in favor, and 


2,900 shares against. 
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ELECTRIC RAILWAYS. 


BUFFALO, N. Y.—The new power plant of the Buffalo, Garden- 
ville & Ebenezer Electric Railway has been placed in operation. 


PORTLAND, ME.— It is stated that the proposal to build an elec- 


tric road through some of the northern towns of Aroostook County 
is again being revived. 


WEST CHESTER, PA.—Pians for six miles of trolley road, to 


provide the Schuylkill Valley Traction Company with a line from 
Norristown to Pottstown, have been recorded. 


PAPILLION, NEB.—Preliminary work has started on the Omaha 
& Southwestern Electric Railway. Graders are on the ground, and 
it is promised the work will be pushed to completion. 


BLACKFOOT, IDA.—A project is on foot to build an electric 
railway line from Nampa to Star and the Givens hot springs, near 
the Snake river, about fifteen miles from Nampa. 


SALEM, ORE.—The Citizens’ Light and Traction Company has 
under way and in contemplation very extensive improvements and 
changes to its system of lighting and transportation. 


ALLIANCE, OHIO—Grading for the new roadbed for the Stark 
electric line. which will connect this city with Salem, Ohio, has 
been completed. Cars will be running by September 1. 


HULL, MASS.—The Hull board of selectmen has decided to grant 
a franchise to petitioners for the introduction of a system of track- 


less trolley cars between the state reservation at Nantasket and Nan- 
tasket Point, a distance of two miles. 


BUFFALO, N. Y.—Plans to extend the Buffalo, Gardenville & 
Bbenezer Railway have been prepared and the work has already 
been started. Pennsylvania capital has gained control of the road 
and it will be materially extended and improved. 


HARTFORD, CT.—Progress is being made on the scheme of the 
East Lyme Street Railway Company to build a trolley line from 
New London through Waterford to Niantic, in the town of East 


Lyme. The surveys have been completed and the plans for building 
have been matured. 


GENEVA, N. Y.—Negotiations are said to be pending for the sale 
of the Geneva, Waterloo, Seneca Falls & Cayuga Lake Trolley Com- 
pany to a Philadelphia syndicate. The plan is to build the line 


through to Auburn, there to connect with the Syracuse & Auburn 
trolley road, now in operation. 


MUSKOGEE, I. T.—The Muskogee Electric Company has filed 
articles of incorporation and begun work on its line. The company 
is capitalized at $100,000, and the officers are: Ira L. Reeves, presi- 


dent; J. A. Connolly, of Titusville, Pa., vice-president; A. C. Trumbo, 
secretary; N. A. Gibson, treasurer. 


HAMMONTON, N. J.—The construction of a trolley road between 
this city and Vineland, a distance of eighteen miles, is being agi- 
tated by the board of trade. Thomas C. Elvins, Albert L. Jackson 


and Benjamin W. Richards have been appointed a special committee 
to investigate the feasibility of the plan. 


DU BOIS, PA.—The promoters of the Elk County trolley line 
are planning to connect Ridgway and St. Marys, possibly taking in 
Centerville and Earlyville, extending the road later to Johnsonburg. 


It is stated that the line will be ready for operation between St. 
Marys and Ridgway by the first of next year. 


ST. JOSEPH, MO.—Surveys have been commenced for the pro- 
posed St. Joseph, Albany & Des Moines electric line. The line as at 
present planned will touch at Clair, Clarksdale, Oaks, Woods, Fair- 
port, Berlin, Gentryville, Devona, Albany, and thence will proceed 
in a generally northerly course to Des Moines. 


COLUMBUS, IND.—Charles N. Wilson says that final arrange- 
ments for the construction of the Columbus, Greensburg & Rich- 
mond Traction Company were made by himself and Harris F. Hol- 
land, president of the proposed road, on a recent visit to New York 
city, and offers the assurance that it will soon be a reality. 


GALESBURG, ILL.—The following have been elected directors 
of the Galesburg Motor and Power Company: W. B. McKinley, 
Champaign; H. E. Chubbuck, Ottawa; Edward Woodman, George F. 
Duncan, George Lunt and George Burnham, Portland, Me., and F. C. 
Duncan, R. A. McLaughlin and Walter Achalpole, of Galesburg. The 


Vol. 45—Nio. 8 


company will practically rebuild its Main street line, and make 
other needed improvements. 


MEMPHIS, TENN.—The movement which was inaugurated some 
time ago, looking toward the construction of an electric car line in 
Columbus, Miss., has taken definite shape. A company, to be com- 
posed of local and other capitalists, has asked for a franchise for 
ninety-nine years, agreeing to have the power-house built and one 


mile of the line completed and in operation: within one year from 
date of granting the franchise. 


ROCHESTER, N. Y.—The John R. Lee Blectrical Construction 
Company has been incorporated with a capital of $300,000. The 
following are the directors: John R. Lee, Paterson, N. J.; James D. 
Lazell, of New York city, and E. S. McNaul, of Philadelphia. The 
company will build an electric trolley line from this city to Lock- 


port and Niagara Falls, connecting at Lockport with the electric 
lines to Buffalo and Tonawanda. 


BLMIRA, N. Y.—The Elmira & Corning Short Line Railroad 
Company has made a change in the plans for the construction of the 
proposed road between this city and Corning. Instead of the third- 
rail system an overhead trolley will be substituted. The state rail- 
road commissioner objected to the third-rail system. Plans and 
specifications are now being made, and as soon as a favorable de- 


cision is given by the commission upon the application to build the 
work will be begun. 


SPRINGFIELD, ILL.—At a meeting of those interested in the 
new interurban proposition between Springfield, Bloomington and 
Peoria, reports were made which showed that the line between 
Springfield and Lincoln had been completely surveyed, and that the 
work of securing the right of way and the necessary franchises was 
progressing rapidly. The first portion of the line will be built from 


Springfield to Lincoln, and that between Bloomington and Lincoln 
as soon as the other has been completed. 


KANSAS CITY, MO.—An application has been filed by the Kan- 
sas City & Topeka Railway Company for a franchise to operate an 
electric road in Wyandotte County, Kan. This company is the 
assignee of the Kansas City & Olathe Electric Company. The county 
commissioners appointed B. L. Stine, of Rosedale, to look after the 
claims against the old company, and no franchise will be granted to 
the new company until all the old claims have been settled in full. 
The new company, through its attorney, says that these claims will 


all be paid at once and that no time will be lost in beginning work 
on the new road. 


LANCASTER, PA.—At the annual meeting of the Lancaster 
County Railway and Light Company it was reported that the total 
income from the trolley lines owned and leased and from the light- 
ing plants owned by the company, was $148,241.97, and the total ex- 
penses $66,983.29, leaving net earnings of $81,258.68. New lines are 
contemplated to Mount Joy, Quarrysville and several other points, 
and a short line is to be built between Adamstown and Mohneville, 
which will connect the trolley systems of Lancaster and Berks 


counties. A new line has just been opened between New Holland 
and Blue Ball. 


PUTNAM, CT.—The project for the construction of a street rail- 
way from Webster, Mass., to Providence, R. I., is now under con- 
sideration. Representatives of the New York and Philadelphia in- 
terests that are considering the enterprise have recently gone over 
the route and have studied the possibilities of the line. If the road 
is built the route will run through Pascoag, R. I. Other Rhode 
Island towns which will be touched are Harrisville and Oakham. 
The undertaking is to be entirely independent of the Consolidated 
Railway Company, which controls and operates a large trolley mile 
age in eastern Connecticut and southern Massachusetts. 


PHILADELPHIA, PA.—The United Railways and Electric Com- 
pany, of Baltimore, has decided to issue car trust certificates to 
purchase new electric cars. The company has ordered 150 cars for 
winter service, to be delivered in the fall, at a cost of $400,000, and 
the car trust notes to be issued in payment have already been pur- 
chased by a Baltimore banking firm. The company, it is said, has 
treasury assets more than enough to pay for the cars, but rather 
than dispose of them at this time it has determined upon the new 
plan of payment. The certificates will bear interest at five per cent 


and run for ten years, ten per cent of the total issue to be retired 
each year. 


ee 


August 20, 1904 


ELECTRIC LIGHTING. 


WILMOT, S. D.—The question of installing an electric light plant 
is receiving consideration. 

CALUMET, MICH.—The Houghton County Electric Light Com- 
pany has begun extending its electric lines from Atlantic to South 
Range. 

SYRACUSE, N. Y.—The board of supervisors has awarded the 
contract for building the court-house power plant to Henry Ryan, 
for $90,800. 

LORAIN, OHIO—The new power-house of the Citizens’ Gas and 
Electrical Company has been placed in operation, and is now light- 
ing the entire city. 

PITTSBURG, PA.—A resolution has been passed authorizing the 
preparation of plans and specifications for the repair and remodeling 
of the electric light plant. 

TUSCUMBIA, ALA.—The Sheffield Company expects to be able 
to light Tuscumbia and Sheffield within the next thirty days. The 
entire plant, including its street car line, will then be completed. 


WAUSAU, WIS.—The city council has voted to build a municipal 
lighting system and buy the current from the Wausau Electric Com- 
pany at the rate of 2.3 cents per kilowatt-hour, or $44.84 per street 


lamp per year. 


BLKTON, MD.—The commissioners of the town of Aberdeen 
have purchased of W. W. Reynolds the electric light plant in that 
town. The plant will hereafter be operated by the municipality. 


_ KALAMAZOO, MICH.—Plainwell is to have a new power and 
light plant. It is under the management of John F. Eesley, and 


will be known as the Eesley Light and Power Company, capitalized. 


at $30,000. 


ABERDEEN, MD.—The town commissioners have purchased a 
piece of ground on which to erect a power-house for the electric 
light plant. The building will be thirty-two by sixteen feet and one 
story high. 

MONTICBELLA, N. Y.—The Monticello Electric Light and Power 
Company will erect a new power-house near the station now in oper- 
ation. The old plant will be retained, giving the company two plants 


in case of emergency. 


WEST CHESTER, PA.—John M. Entriken has been awarded the 
contract for the erection of the new electric light plant. The man- 
agers held a meeting recently, when the preliminary arrangements 
were made. They expect to be able to furnish light by September 1. 


DENVER, COL.—Jacob E. Himes and several Kansas City asso- 
ciates are considering the establishment of a power plant near Curtis, 
in Summit County. Water will be piped from Ten Mile Canon, from 
a point named Wheeler, and in going this distance a fall of some 500 
feet will be obtained, which it is expected will generate fully 40,000 
horse-power. 

BATESBURG, N. C.—The electric lights and waterworks com- 
mission has contracted with Frederick Minshall, of Abbeville, for 
the construction of water and light plants for the town of Bates- 
burg, for an amount not exceeding $18,500. Six months is the time 


required for completion of contract. 
secured on Hartley hill, considerably elevated above the town. 


MONTGOMERY, ALA.—The Tallageda Electric Company has 
filed articles of incorporation. The company proposes to construct 
and operate traction lines and mills, and to furnish electric power 
for other enterprises. It has a capital stock of $50,000. The incor- 
porators are George W. Chambers, J. S. Chambers and George O. 


Chambers. Í 


DENTON, TEX.—The city of Denton has filed suit against the 
Denton Water, Light and Power Company for damages in the sum 
of $45,000, alleged to have been caused by violations of the terms of 
contract made several years ago between the plaintiff and defendant, 
and also for the setting aside by the court of the franchise granted 
by the city. 

SUMPTER, ORE.—An electric power company, composed largely 
of stockholders in the Dixie Meadows mine, has been organized for 
the purpose of developing power from the middle fork of the John 
Day river. The name of the company is the Middle Fork Electric 
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It is estimated that 


Power Company, and R. C. Reese is president. 
700 horse-power can be developed. 


HOLYOKE, MASS.—The report of the operation of the municipal 
lighting plant shows that the total receipts for the six months end- 
ing May 31 were $110,531.96; total expenses, $99,662.84; excess of 
receipts over expenses for that period, $10,869.12, to which is added 
$14,541.63, balance on hand at the beginning of the fiscal year, mak- 
ing the balance on hand May 31, $25,410.75. 


COLORADO SPRINGS, COL.—The property of the Colorado Elec- 
tric Power Company, of this city, has been sold at auction to the 
Union Trust Company, of Pittsburg, Pa., for $215,871.10. The pur- 
chasing company held a mortgage of $219,000, of which $14,000 had 
been paid. To the balance of $205,000 was added the sum of $10,- 
871.10 for the services of the trust company, making the total the 
purchase price. 


TURNER, MASS.—The Franklin Electric Light Company elected 
these officers at its annual meeting: president, J. F. Bartlett; clerk, 
E. I. Cassidy; treasurer, W. C. D. Thomas; directors, Porter Far- 
well, C. W. Hazelton, H. D. Bardwell, W. D. Russell. Within a year 
the company will be able to obtain power from the Turners Falls 
company, and will then be in a position to greatly extend its system 
in the village. 


REDDING, CAL.—J. E. Frick, of Berkeley, has appropriated 
40,000 inches of water, to be taken from’‘Rising river and Crystal 
lake, both tributaries of Hat creek, at a point six miles east of 
Redding, for power purposes. Mr. Frick says that San Francisco 
people are interested with him, and that they will form a company, 
install a plant, and run a line down the Sacramento valley to fur- 
nish light and power to many cities and towns. 


HERKIMER, N. Y.—The certificate of incorporation of the Mid- 
dleville Electric Light Company has been filed at the county clerk’s 
office. The object of the corporation is to light the village of Mid- 
dleville and the towns of Fairfield and Herkimer. The company 
has a capital stock of $4,000. The directors for the first year are 
as follows: Lewis E. Goodman, David E. Ford and Anna M. Good- 
man. The principal office of the company is to be in Middleville. 


NASHVILLE, TENN.—Information has been received here that 
the New York syndicate which is being formed for the purpose of 
building an electric power plant at Caney Fork falls, has now 
secured subscriptions for all of the $100,000 of capital stock it pro- 
poses to issue. Meikleham & Dunsmore, of New York, and C. H. 
Ackerman, of Binghamton, N. Y., are promoters of the syndicate, 
which purposes to take over the franchise and property of the pres- 
ent Great Falls Power Company, composed of Nashville and Detroit 
men, and of which A. J. Dyer is president. 


ALTOONA, PA.—The purchase of the holdings of J. Edward 
Horn, B. H. Ellsworth and W. S. Montgomery in the Phillipsburg 
Electric Light Company by J. G. Platt, C. H. Rowland, J. Swires, 
O. L. Schoonover, G. W. Haworth, J. H. Turnbach, James Passmore 
and H. M. Hughes has been consummated and the new owners are 
now in charge. The purchasers, who are also owners of the electric 
railroad, propose to enlarge the capital stock, issue bonds and 
greatly increase the facilities of the plant, giving day as well as 
night services, and furnishing light to the people of adjacent com- 
munities. The Moshannon Light and Power Company, constituted 
virtually of the same parties, and chartered some time ago, to fur- 
nish light to the people along the line of the trolley, will be merged 
with the old company. 


BAKER CITY, ORE.—The new power plant of the Baker City 
Gas and Electric Light Company, on Rock creek, about twenty miles 
southwest of this city, is now complete and in commission. This is 
the first power plant in this part of the state to make use of the 
water power in the mountains on a large scale to generate electric 
power for commercial purposes. The water is brought down to the 
power-house, which is located about a mile up the canyon from the 
village of Rock Creek, under a head of 940 feet. At present there 
are two 500-horse-power dynamos, each driven by a 500-horse-power 
Pelton water-wheel. The water flows onto the wheel througi a 2.65- 
inch nozzle. Each dynamo generates a current of 2,300 volts, which 
is increased to 23,000 for transmission over the wires to this city, 
where it is again reduced to 2.300 volts. 
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INDUSTRIAL ITEMS. 


THE HOLLAND-ROSS MACHINE COMPANY, Madisonville, Ky., 
manufacturer of coal-handling machinery, announces that it is in 
the market for ten and twelve-horse-power, 250-volt electric motors. 

GOUDEY-McLEAN COMPANY, 120 Liberty street, New York, 
has been appointed sales agent for Greater New York for the 
Germania Electric Lamp Company, of Harrison, N. J., manufacturer 
of incandescent lamps. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, has issued leaves of its perpetual catalogue covering 


controllers, dimmers, resistance units and self-starters, with ‘accom- 
panying connection diagrams and tables. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 529 
West Thirty-fourth street, New York city, has been awarded the con- 
tract for a large number of “G. I.” arc lamps (110 volts, direct- 
current) for John Wanamaker’s new New York store. 

H. M. BYLLESBY & COMPANY, Chicago, Ill, have been ap- 
pointed engineers for the Fort Smith Light and Traction Company, 
of Fort Smith, Ark. Extensive improvements and additions to the 


electric light, gas and street railway systems will shortly be under- 
taken. 


THE BULLOCK ELECTRIC MFG. COMPANY, Cincinnati, has 
mailed bulletins Nos. 1002A, descriptive of the type “N” motors; 


‘ 1026, multipolar motors and generators; 1028, Bullock system of 


control for variable speed electric motors, and 1029, engine-type 
generators. 


THE ELECTRIC APPLIANCE COMPANY, Chicago and San 
Francisco, has issued catalogues Nos. 22 and 23, the former of over- 
head railway and insulating material; the latter of electric supplies 
for gas, gasoline engines and automobiles. These catalogues are 
very neatly printed and cover their respective fields very thoroughly. 

THE EDISON BLECTRIC ILLUMINATING COMPANY OF 
BROOKLYN, 860 Pearl street, Brooklyn, N. Y., has published in the 
“Brooklyn Edison” for August an elaborate summary of the spectacu- 
lar illumination of Coney Island during the present season. A fine 


series of night views is shown, and this is supplemented by a care- 
ful description of the respective installations. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill., is 
calling attention to its No. 402 protector. This protector is made to 
be used outside, and the dome and bracket are galvanized and will 
not rust. The base is of porcelain. The wires enter from the bottom 
through binding-posts. The protector is easy to install and may be 
placed on the pole or on the side of the house. 


THE A. STORRS & BEMENT COMPANY, 138-140 Federal street, 
Boston, Mass., extended a general invitation to the electrical fra- 
ternity and its friends to make use of its offices during the encamp- 
ment week of the G. A. R., August 15 to 20, or at any other time 
that they might be in Boston. Facilities are at hand for the recep- 
tion of mail, the writing of letters, or the meeting of acquaintances. 


THE ENGINEERING COMPANY OF AMERICA, 74 Broadway, 
New York city, has published an interesting and instructive pam- 
phlet on concrete construction. This pamphlet takes up briefly the 
history of concrete construction and the adaptability of reenforced 
concrete for modern structural work. The pamphlet is published by 
Bruce & Johnston, 42 Broadway, New York city, and the typography 
and illustrations show careful preparation and high-class execution. 


THE D. & W. FUSE COMPANY, Providence, R. I., announces 
that it has secured the contract for furnishing the entire fuse 
equipment for the Rapid Transit Subway Construction Company, 
constructing the Interborough Rapid Transit Company's system. 
This order was secured after tests had been made on large-capacity 
fuses which the company submitted. These fuses were for 800 
amperes, to be tested on a dead short-circuit. The company recently 
secured the fuse equipment contract of the Manhattan Elevated 
Railway. 

THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has issued a handsome catalogue in two 
colors descriptive and illustrative of industrial applications of 
Sprague motors for direct current. This is designated as bulletin 
No. 218. The various applications of the Sprague electric motors 
are shown very completely, and indicate the unlimited uses to which 
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these motors may be applied. Their adaptability is practically uni- 
versal where direct current is used. The many years that they have 


been in successful service demonstrate the reliability of their design 
and construction. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., announces 
that it is prepared to quote prices on repairing burned-out trans- 
formers of the core type of any make. It wishes to assure its cus- 
tomers that any orders secured will receive prompt and careful 
attention. As sales agent for Pittsburgh transformers the company 
states that it has experienced gratifying business so far this year, 
with prospects of good orders to come. The company is prepared to 
furnish boosters manufactured by the Pittsburgh Transformer Com- 
pany. The demand for these is continually growing, and the com- 
pany anticipates a good business during the coming season. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued lists No. 2127, concerning wrought copper cable terminals; 
No. 2135, combined socket and shade holder; No. 2136, descriptive 
of the parallel rod, edgewise wound, direct-current, multiple 110- 
125-volt enclosed arc lamps; No. 2137, ceiling rosettes with enclosed 
flues: No. 4376, street lighting by series, direct-current, enclosed 
arc system; No. 4380, type T. D., voltage for direct-current gener- 
ators; No. 7585, repair parts of G. E. 73-C and E railway motors, 
and No. 7586, repair parts of CB-15-G railway motors and also an 
index of bulletins. This literature will be mailed upon request. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., manufacturer of the Locke patent high-potential in- 
sulators, has carried forward to a remarkable degree the manuy- 
facture of insulators for high potentials. The progress in high- 
tension transmission of power has been accompanied by a steady 
increase in test voltages to which insulators are subjected. With 
an eye to a still further increase, and also to enable systematic 
study of insulating problems. the company has recently installed a 
200,000-volt transformer of 200 kilowatts capacity. The primary 
will be supplied with current from a 200-kilowatt motor-generator 
set, connected with a neighboring transmission line. 


THE STURGESS GOVERNOR ENGINEERING COMPANY, 
Watervliet, N. Y., in bulletin No. 5 describes the Sturgess self- 
contained water-wheel governors. This apparatus has the governor 
and pump both mounted upon the same base. The base is a hollow 
cylinder containing the oil under pressure which operates the gov- 
ernor. The machine is extremely compact, and has all parts readily 
accessible. These governors are intended primarily for small wheels 
and where it is desired to have a governor which can be installed 
with a minimum of skill and expense. The governor is shipped all 
ready to start up after it is connected to the gates. The company, 
of course, manufactures the standard governors in which the gov- 
ernor, pump and tanks are separated for large units. 


THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., is mak- 
ing ready for considerable enlargements in its equipment for the 
manufacture of storage batteries. The history of this factory is 
rather interesting. It was put into the corporation known as the 
American Bicycle Company, which later became the Pope Manu- 
facturing Company. From this company the entire capital stock 
has been purchased by individuals, who at the present time are ex- 
tending the large factory buildings and improving the interior ar- 
rangements so that all manufacturing methods and systems will be 
thoroughly up to date. The chemical and electrical laboratories 
have been greatly increased in size, and are being equipped with the 
latest types of every variety of instrument required for experimental 
work. The largest product of the factories is batteries for power 
plants and various kinds of stationary work. After these the rall- 
road and telephone batteries are the next important. For the manu- 
facture of automobile storage batteries separate departments have 
been made, and as the demand for this material rises and falls. 
according to the season ~f the year, the factory output will be well 
able to take care of the demand and, at the same time, not interfere 
with the more continuous and larger volume of business in station- 
ary power batteries. New space is to be occupied on Massachusetts 
avenue, at Buffalo, adjoining the present factory. This structure 
will be 111 by 500 feet. The present forming rooms will be enlarged 
by the addition of a two-story wing 52 by 144 feet. The organiza- 
tion includes the president, whose offices are at 253 Broadway, New 
York city; the vice-president, who is general manager. and his 


assistant; the treasurer, the chief engineer and the chief chemist, 
with a corps of assistants. 
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SYNTHETIC ACTION OF RADIUM. 

According to the disintegration hypothesis, the break-up of 
radium liberates enormous quantities of energy, comparatively 
speaking, and produces at least one simpler product—helium. 
The reversed process has, of course, been imagined, but to pro- 
duce complex substances from the simpler ones would require 
energy in an exceedingly concentrated form. The only known 
source of energy in this condition is the break-up of radio- 
active compounds, and it would seem not beyond the bounds 
of possibility to bring about some form of synthetic action by 
means of this energy. In a recent important communication 
to Nature, Sir William Ramsay and Mr. W. Ternent Cooke 
describe what seems to them to be an action of this kind. 
Some glass bulbs which contained radium bromide were placed 
in glass beakers for protection. These beakers, although they 
did not come in contact with the radium salt nor its emana- 
tions, were found after some months to be radioactive and 
the radioactivity could be removed by washing with water. 
The solution thus formed contained substances which were pre- 
Cipitated in different ways, which substances had apparently 
been produced by the energy set free from the radium salt. 


practice in construction, erection and operation. 


THE TRIP OF THE VISITING ENGINEERS. 

We would urge all electrical engineers who can by any means 
do so to attend the International Electrical Congress which 
meets at St. Louis, the week beginning September 12. We 
would also advise these engineers, as well as those who can 
not go to St. Louis, to take the trip of inspection which has 
been arranged by the American Institute of Electrical Engi- 
neers for our foreign guests. The time and money spent in 
this way will be a most profitable investment. The electrical 
engineer, possibly more than any other, must keep fully abreast 
with the progress of his profession and one of the most satis- 
factory methods of doing this is to inspect typical modern 
installations and systems. This trip will take in Schenectady, 
Montreal, Niagara Falls, Pittsburg and other important elec- 
trical centres, and those who go on it will have not only the 
opportunity of inspecting some of the most important electrical 
installations in the world, but will have the benefit of the criti- 
cism or commendation of the European engineers as well as 
of our own. An exceptional opportunity will thus ‘be offered 
to learn how the foremost electrical engineers of England, 
France, Germany, Switzerland and Italy will view American 
Such criti- 
cism will undoubtedly be of far greater value than a large 
amount of time spent in the study of foreign periodicals. 

The opportunity to meet and listen to the distinguished 
electricians and men of science who will attend the congress 
and present papers is one which comes but a few times in a life- 
time, and many of the papers which will be presented there 
will have additional value to those who have been able to take 
the visiting trip and to hear many informal discussions, lt 
is hardly necessary to point out again that the papers read at 
St. Louis will be presented by request and we feel Justified 
in predicting that each and every one of them will be of great 
value and interest. . 

Aside from these professional reasons for taking the trip 
aud attending the congress, a rare chance is offered to make 
many pleasant and helpful acquaintances. All engineers 
throughout the world are working toward a common end and 
a common cause and they hold for each other, no matter where 
each may happen to have his work laid, a feeling of sympathy 


and regard. 


IRON FOR ELECTRICAL PURPOSES. 

Several years ago attention was called to the fact that cer- 
tain alloys of iron had a high permeability and at the same 
time a high electrical resistance. The value of an tron having 
these properties was pointed out at the time, hope being 
expressed that the research would be carried further and some 


definite progress made. Since then but little has been heard 
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m this matter, but the report of the Physikalische-Technische 
Reichsanstalt for the year 1903 calls this to mind again in 
the statement that in some of the magnetic materials very 
high ohmic resistance is combined with excellent magnetic 
properties. It would seem that this field is well worth investi- 
gating, since an iron having this characteristic, if otherwise 


satisfactory, would be a great boon to the designer of electrical 
apparatus. 


THE COMPENSATED SINGLE-PHASE MOTOR. 

Electrice traction by means of alternating currents enters 
a new stage with the development to a commercial point of 
the compensated motor, which has just been exhibited by the 
Generdl Electric Company, of Schenectady, and which it is 
said the company is now ready to put into regular service. The 
motor has been brought to a commercial form, the equipment 
has been brought to a practical operating shape, and been 
standardized, and while possibly some changes in minor details 
may be made, the apparatus as it now stands is ready for intro- 
duction into every-day service. 


The Compensating Windings. 


The motor which is distinguished by the term compensated, 
is a series motor having, of course, laminated armature and 
field cores. The winding of the armature is similar to that of 


a direct-current series motor; high resistance leads are not used 


in making commutator connections. The field constitutes the 


novel portion of this machine, as in addition to being laminated. 
a feature common to all alternating-current motors, it has two 
windings which are distributed in slots similar to the stator 
winding of an induction motor. One of these, the compensated 
winding, which gives the motor its distinguishing name, is 
placed on the field in such a way as to balance the armature 
reaction. The armature ampere-turns at every part of the 
periphery are compensated by an equal number of ampere-turns 
in this field winding. In other words, the magnetic flux which 
would be set up by the current flowing in the armature coil 
is at every point neutralized by this compensating winding, 
leaving the flux, due to the field coil proper, unaffected. The 
effect is somewhat similar to the compound winding proposed 
some years ago by Ryan for direct-current machines. 


The Field Winding. 


The field winding proper, the function of which is to set 
up a magnetic flux through the armature, is distributed in 
slots, this arrangement being more convenient in a motor hav- 


ing a compensated winding. 


Operation of Motors on Alternating and Direct Currents. 


As far as could be told by watching the motor during 


operation it runs practically as well on the direct current as 


on the alternating current. The only difference noticeable was 


a trifle more sparking at the commutator at the moment of 
gtarting with alternating currents than with direct currents, 
out this lasted only for a moment, and was at no time impor- 
tant. Otherwise it would be impossible to tell upon which sys- 


tem the motor is being operated, since any hum of the trans- 
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former or other apparatus due to the alternating currents 
is not noticeable above the ordinary noise of a running car. The 
method of changing over from direct to alternating current 
used in the equipment exhibited is simple and neat. 


Simplicity of Control. 


The simplicity of the series parallel rheostat control and 
the fact that this is suitable both for the alternating and the 
direct-current systems, have led to the adoption of this method 
here. The desirability of operating interurban cars over the 
city systems now existing is well recognized and to do this it 
is almost essential that the alternating-current motor should 
operate satisfactorily upon the standard direct-current system. 
It is out of the question to discard the present direct-current 
equipment or to install a second alternating-current trolley. 
Against the latter plan a number of serious objections may be 
made. It is undesirable to install a second trolley wire or under- 
ground system of supply, and probably in but few instances 
would this be permitted. City lines will probably be limited 
to low potentials, and hence may become inefficient or expensive 
if adapted to transmitting alternating currents. While the 
first of these two reasons might only apply to conditions as 
they now exist, the latter applies to all alternating-current trac- 
tion within the city limits. For these reasons it seems essential 
that an alternating-current motor should operate on a direct- 
current system. It must therefore be supplied with direct- 
current controlling apparatus, and if this same apparatus can be 
used satisfactorily when the car is running on the high-volt- 


age country districts so much the better. Where stops are 


not frequent the slightly lower efficiency of the rheostatic con- 
trol is not a matter of much importance. When the conditions 
of operation are such that this rheostatic loss is great, voltage 
control may be used, or over lines where there is no necessity 
to operate on a direct-current system, there will be no need for 
the rheostatic control. Such conditions are likely to obtain on 
converted steam railroads where the right of way through cities 
is well protected. 


A Standard Equipment. 


This new traction system as exhibited is noteworthy from 
the fact that a complete and standardized eguipment is now 
ready. Not only has the motor been brought to a satisfactory 
point, but all accessory devices are in the same condition. Iv 
fact, the only new devices in addition to the motor are the 
transformer, the commutating switch for changing from direct 
to alternating currents, the oil switch for use in the high volt- 
age lead to the trolley, and the air-compressor motor. The latter 
is nothing more than a small compensated motor designed 
along the same lines as the main motor. The rest of the equip- 
ment is practically direct-current apparatus and it can be used 
wherever the direct-current system is applicable. The equip- 
ment as it now stands seems to offer a satisfactory solution 
of the problem of adapting alternating currents to traction, 


making available a system suitable for long interurban roads 
and for heavy trunk lines. 
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THE INTERNATIONAL ELEC- 
TRICAL CONGRESS. 
Arrangements are being completed for 
the holding of the International Electrical 


Congress at St. Louis, Mo., September 


12-17. 


The congress will convene in the music 


hall of the Coliseum, Olive and Thirteenth 
streets, on Monday, September 12, at 
9.30 A.M. 

It is intended that immediately after 
the opening session the congress will di- 
vide into sections. The section halls are 
on the second floor of the music hall. 
The bureau of information and the office 
of the secretary and treasurer will also be 
-in the Coliseum. The sections will meet 
from 9 a. M. to 1 P. M., on Tuesday, 
Thursday and Friday. | 

On Wednesday, at 10 a. M., the an- 
nual convention of the, American Insti- 
tute of Electrica] Engineers will be for- 
mally opened at Festival Hall, in the 
grounds of the Louisiana Purchase Ex- 
position. 

In addition, the following societies will 
hold conventions: 

. American Physical Society, September 
15. 

American Electrochemical Society, Sep- 
tember 13 and 15. 

The American Electrotherapeutic As- 
sociation, September 15. 

The International Association of Mu- 
nicipal Electricians, September 13 and 1}. 

The National Electric Light Associa- 
tion, the Association of Edison Iluminat- 
ing Companies, and the United States 


navy department will send delegates to’ 


the congress. 

The governments of Austro-Hungary. 
Italy, Switzerland, Norway and Sweden, 
Australian colonies, Brazil, India and 
Mexico have appointed delegates, as have 
the following foreign national organiza- 
tions: the British Institution of Elec- 
trical Engineers, La Societe Internation- 
ale des Electriciens, Associazione Ellettro- 
tecnica Italiana, and Oesterreichische 
Elektrotechnischer Verein. 

The circular tour being arranged by the 
American Institute of Electrical Engi- 
neers for the visiting delegates is secur- 
ing a number of adherents from the In- 
stitute membership. The cost of a ticket 
for the special tour, including railroad 
fares, sleeping car berths, hotel accom- 
modations, meals and all necessary ex- 
penses from New York and back, will be 
$150. The secretary of the American In- 
stitute of Electrical Engineers, Ralph W. 
Pope, will receive communications with 
respect to the circular tour and requests 
for tickets. 
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The chairman of the general reception 
committee, with headquarters in New 
York, is Mr. John W. Lieb, Jr., president- 
elect of the American Institute of Elec- 
trical Engineers, 55 Duane street, New 
York city. The chairman of the commit- 
tee on transportation and arrangements 
is Mr. E. H. Mullin, 44 Broad street, 
New York city. 

The chairmen of the local reception 
committees in the order in which the 
cities to be visited in the circular tour 
are as follows: 

Boston, C. L. Edgar; New York, T. C. 
Martin; Schenectady, E. W. Rice, Jr.; 
Montreal, Canada, Professor R. B. Owens; 
Niagara Falls, George W. Davenport; 
Chicago, Samuel Insull; St. Louis, W. V. 
N. Powelson and W. A. Layman; Pitts- 
burg, Charles F. Scott; Washington, 
General George H. Harries; Philadelphia. 
Joseph B. McCall. 

The local committees have prepared a 
series of “Guide Books” which will give 
in detail the engineering and other fea- 
tures of each city visited. ‘These books 
are being made very complete, and the 
distribution will be so arranged that the 
visitor will have ample time to familiar- 
ize himself with the chief points of inter- 
est before arrival in the city under de- 
scription. 

The visit to Niagara Falls will be made 
on Friday, September 9, not September 
8, as previously announced, the latter day 
being spent in Montreal. 


IN NEW YORK CITY. 


The final meeting of the general and 
local reception committees was held at 
the office of Mr. John W. Lieb, Jr., in 
New York city, on Monday of this week. 
It was estimated that about 120 visiting 
English and Italian engineers would be 
here to go on the tour to St. Louis via 
Schenectady, Montreal, Niagara Falls 
and Chicago. A delegation of members 
of the American Institute will accom- 
pany them. Headquarters for the recep- 
tion committee were opened at the Wal- 
dorf-Astoria Thursday of this week. 

The guests of the Institute will consist 
of members of the Institution of Ele- 
trical Engineers, of England, and of the 
Associazione Ellettrotecnica Italiana. The 
members of the British society which 
returns the visit made to England by the 
Institute in 1900 will land in Boston about 
September 2. The members of the Ital- 
ian society arrived in New York this 
week, and are being entertained on a spe- 
cial programme by the New York Edison 
Jompany, proceeding on the evening of 
september 1 to Boston via Newport to 
join the English contingent of guests and 
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to be entertained there on Saturday, Sep- 
tember 3, by the Boston local reception 
committee. Other arrivals from Europe 
are expected about the same time, rendez- 
vousing at New York city where the con- 
eolidated party from Boston will arrive 
by Sound steamer Sunday morning, Sep- 
tember 4. 

The New York reception committee has 
made arrangements to transfer the guests 
from the boat, on Sunday morning, di- 
rect to their hotels, by conveyances spe- 
cially provided, and their baggage will also 
be transferred for them so as to relieve 
them of all necessity of checking and 
waiting for it. Sunday morning will be 
left free for rest and recreation, church 
attendance, inspection of the city, ete., 
and cuests and participating members of 
the Institute are invited to visit and reg- 
ister at the official Institute and commit- 
tee headquarters, suite No. 116, 117, first 
floor, Waldorf-Astoria (West Thirty- 
third street front). At the headquarters 
necessary tickets and badges will be dis- 
tributed and all information given by the 
secretaries and committee in charge. 

On Sunday afternoon, September 4, by 
the generous invitation of Mr. J. G. 
White, member of the committee, a spe- 
cial trip will be given by steamer Rich- 
mond of the Starin Transportation Line, 
to view the scenery of the Hudson river, 
then at its best in the beauty of the early 
fall. The steamer will await the party 
at the foot of West Thirty-fifth street, 
and all intending to go should be aboard 
not later than 1.45, as start will be made 
promptly at 2 P. m. The trip up the 
Hudson will extend as far as tide and 
weather permit, and buffet luncheon will 
be served immediately after the boat leaves 
the dock. The return trip will include 
the famous lower bay of New York and 
part of the course of the international 
yacht races. Believing that all the visit- 
ora would like to see the unique electric 
lighting effects at Coney Island, Mr. 
White has arranged to extend the ‘trip to 
that point, the steamer to dock at one 
of the piers near “Dreamland.” It is 
proposed to start on the homeward trip 
to New York sharply at 9.30 P. Mm., en- 
suring an arrival in good season at the 
West Thirty-fifth street pier. 

On Monday (Labor Day), September 
5, visitors and all members of the Insti- 
tute desiring to participate are invited to 
inspect the new subway. The party will 
assemble at 9.15 a. M. sharp on the steps 
of the City Hall, in order to take special 
train furnished courteously by the Inter- 
borough Rapid Transit Company, start- 
ing from the City Hall station at 9.30 
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a. M. This train will run up the west 
side subway to the Fifty-ninth street and 
Columbus Circle station, at which the 
party will disembark to proceed to the new 
Fifty-ninth street power-house of the In- 
terborough company—the latest addition 
to the current-generating services of Man- 
hattan Island. At 11 a. M. a special 
steamer of the Long Island Railroad 
Company will be boarded at the Fifty- 
eighth street pier of the Interborough 
company, and the party will then proceed 
up the Hudson river to the Kingsbridge 
power plant of the New York City Rail- 
way Company. The party will pass by 
the ship canal to the Harlem river, and 
at 12.30 P. M. will leave the Kingsbridge 
plant for the Ninety-sixth street power- 
house of the New York City Railway 
Company. During this part of the trip 
a light collation will be served. At 2 P. M. 


the party will leave Ninety-sixth street 
= for the Seventy-fourth street or Manhat- 


tan Elevated plant of the Interborough 
company, on the East river; and at 3 
p. M. will leave that point for the Thirty- 
eighth street station of the New York 
Edison Company. After visiting this cen- 
tre of generation and distribution of cur- 
rent for light and power all over Man- 
hattan Island, the party will disband. 
Guides will be furnished at all the differ- 
ent plants by the companies operating 
them, and data in regard to each will 
be found in the New York Electrical 
Handbook given to each guest. 

The fact that the visit of guests from 
abroad coincides with the great Labor 
Day holiday does not permit the commit- 
tee to make arrangements for general en- 
tertainment other than those mentioned. 
But with the belief that some of the 
ladies might find the trip to the power- 
houses fatiguing, the committee has made 
provision for their entertainment in other 
ways, and has provided automobiles in 
which, under the guidance of the ladies’ 


committee, such of ‘them as desire to do 


so can visit the parks and drives and 
take luncheon at these resorts. 

On the evening of Monday, September 
5, the American Institute of Electrical 
Engincers, with the cooperation of the 
New York reception committee, will give 
a banquet to the Institution of Electrical 
Engineers, to the visiting officers and 
members of the Associazione Ellettro- 
tecnica Italiana and other friends from 
abroad, at the Waldorf-Astoria, at Y P. M., 
in the grand ballroom, preceded by a re- 
ception in the Astor gallery at 6.30 P. M. 
As is the custom at Institute dinners, the 
presence of ladies is especially welcomed. 
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The Euronean visitors will reach New 
York on the scheduled return trip on 
September 21, at 5.30 P. M., leaving two 
or three days for miscellaneous visiting 
and sightseeing in New York city. The 
reception committee will be in session at 
the Institute headquarters, 95 Liberty 
street, and will do all in its power to en- 
tertain its guests before they sail for home. 
Mr. T. A. Edison, member of the com- 
mibtee, has kindly extended the hospitality 
of his laboratory and shops at Orange, 
N. J., and desires to entertain the party 
there at lunch. The committee proposes 
therefore, if agrecable to its guests, to 
visit the laboratory by special train, Sep- 
tember 22 or 23, as may be found most 
convenient. — | 
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Association of Edison Illuminating 
Companies. 

The annual meeting of the Association 
of Edison Illuminating Companies will 
be held at the Hotel Wentworth, New 
Castle, N. H., August 30, 31 and Septem- 


ber 1. An interesting programme will be 
discussed. 


The Technology Club, of Syracuse. 


On January 6, 1904, the Technology 
Club, of Syracuse, was organized at Syra- 
cuse, N. Y., with a charter membership 
of 129, including engineers, architects, 
analytical chemists, metallurgists and 
geologists. The object of the organization 
is the promotion of professional and so- 
cial intercourse among the members. 

The club is located at 707 Dillaye 
Building, where rooms have been suitably 
furnished for library and social purposes. 
Meetings are held monthly, except during 
the months of June, July, August and 
September. The annual election of off- 
cers takes place at the October meeting. 
The following officers were elected at the 
organization meeting: 

Professor John E. Sweet, president; 
Dean William Kent, first vice-president ; 
Mr. Henry C. Allen, second vice-presi- 
dent; Mr. Edward N. Trump, Mr. John 
H. Barr, Mr. Edmund L. French, Mr. 
James A. Randall, directors; Mr. Alex- 
ander T. Brown, treasurer; Mr. A. Fred- 
eric Witmer, secretary. 

On June 4 last, the club took a trip 
over the Auburn & Syracuse Electric 
Railway to Auburn, N. Y., where several 
large manufacturing plants and the 


power-house of the above railway were 


visited. These visits to manufacturing 


plants are to be made one of the special 
features of entertainment and instruction. 
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A Serious Accident to William C. 
Candee. 

Mr. William C. Candee, assistant sec- 

retary of the Okonite Company, and son 


of the manager of the company, Captain 


Willard L. Candee, was very dangerously 
injured in a trolley accident on Thurs- 
day of last week. A trolley car near the 
corner of Flatbush and Seventh avenues, 
Brooklyn, while going at a rapid speed, 
collided with an ice wagon, and the end 
of the pole striking Mr. Candee in the 
forehead, fractured his skull, crushed his 
nose, and drove fragments of his eye- 
glasses into the side of his right eye. Mr. 
Candee was immediately taken to the 
Seney Hospital and it is believed that the 
prompt operation there and the careful 
nursing that followed saved his life. It 
is now believed that he will recover with 
scarcely any scars, and that his eyesight 
will not be affected. Mr. Candee, who 
was married about two years ago, had 
just left his wife to start for New York 
when the accident occurred. Several 
other passengers in the car were injured, 
but none so severely as was Mr. Candee. 
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The Sons of Jove Hold an Initiation. 


In connection with the convention of 
the Ohio Electric Light Association, the 
Sons of Jove held an initiatory service. 
This was the first “rejuvenation” :ħeld 
north of the Mason and Dixon line. This 
organization is made up of men identi- 
fied with the electrical world. It was 
first formed in Texas. The meeting in 
Sandusky was one of the most successful 
held. Twenty-seven candidates were ini- 
tiated with splendid pomp and ceremony. 
The initiatory services were conducted by 
Jupiter, Frank Warren; Neptune, W. D. 
Packard; Pluto, P. R. Boole; assistant 
to Pluto, W. S. Hanley; Vulcan, Philip 
Cass; Mercury, E. E. Smidt; Hercules, 
Clarence A. Delafield; Mars, E. E. Kuhl- 
man; assistant to Mars, J. A. Mur; 
Appolo, W. W. Lovell; Avrenim, Bailey 
Whipple. l a 

Membership in the society is limited 
to one thousand, and represents all parts 
of the United States. 
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Machinery Day at the World’s Fair. 


Saturday, September 10, will be Ma- 
chinery Day at the World’s Fair, when 
those who are particularly interested m 
mechanical devices will have an unequaled 
opportunity of studying the many inter- 
esting exhibits in the Palace of Machin- 
ery. On that day all the machinery there 
installed will be in operation. This will 
include steam turbines, steam engines, 846 
engines, machine tools, woodworking and 
abrasive machinery, appliances for trans- 
porting materials, apparatus for powèt 
transmission; in fact, all the exhibits will 


be shown at work and turning out their 
products. 


———— 
—_—- — 
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N@TES ON TESTING. 
BY M. A. SAMMETT. 


Whether it be the manufacturing com- 
pany verifying the results of its de- 
sign or the operating’: concern making 
an acceptance test of the apparatus or- 
dered, with the object of finding if the 
machine is within the guarantee limits of 
the manufacturer, precision in the work 
of testing such apparatus is of great 
importance. | 

Considering the fact that the design- 
ing engineers are apt to err on machines 
of special design and that in standard 
machines the design is based on a cer- 
tain quality of material which is likely 
to vary, one would readily see why oper- 
ating concerns are justified in going to 
the expense of fitting out a good test- 
ing department, in order to know thor- 
oughly the performance of the machines 
they are purchasing. 

In the present instance, the writer in- 
tends to call attention to the impor- 
tance of temperature rise of apparatus 
under load. Allowing that the perform- 
ance of the machine in every respect 
meets the specifications of the designer, 
and that the apparatus would be ac- 
ceptable to the purchaser, having met 
the guarantee, how many operating con- 
cerns do go into the trouble of finding 
this very vital point of the apparatus? 
The actual temperature of the machine 
under operating conditions is the cri- 
terion of its longevity, and it is Just as 
important a point for an operating con- 
cern, if not more so, than the efficiency 
of the machine. 

While it is desirable to have the effici- 
ency as high as best practice can secure, 
the question of actual temperature is a 
question of life of the machine, as ex- 
cessive heat is not conducive to per- 
manency of insulating material. Ex- 
cessive heat charring and disintegrating 
the insulating material causes eventually 
the “breakdown,” and it is this maxi- 
mum temperature which should com- 
mand our attention. 

In all modern well-designed machines, 
the importance of ample radiation is 
given proper attention, by making the 
winding well distributed, and as the de- 
termination of maximum temperature 
is possible only for the manufacturer, 
who, while experimenting on new types 
of machines, applies exploring coils in 
places of maximum temperature, and so 
derives his data, this method of deter- 
mining the temperatures of apparatus is 
out of reach of the purchaser. 

The method often employed in a test- 
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ing room of an operating concern is 
the determination of temperatures by 
thermometer. It is needless to say that 
the latter is as much of a crude and 
primitive method in determining tem- 
peratures of the conductors of the appa- 
ratus, as the first method, where ex- 
ploring coils are used, is accurate and 
valuable. 

As a golden mean between the two, 
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Fra. 1.—RELATION BETWEEN TIME anD DE- 
CREASE IN TEMPERATURE OF PRIMARY COILS 
OF TRANSFORMERS. TRANSFORMER RAN 
CONTINUOUSLY UNTIL Maxiuum Rise Was 
ATTAINED AND WAS THEN DISCONNECTED. 
the method of determining the tempera- 
tures by increase of resistance is suffi- 
ciently accurate, giving the average tem- 
perature rise of the entire coil above the 
temperature of the surrounding air. 
Determining the resistance, it is de- 
sirable to use a method which gives 
the measurements to be taken both 
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In motors and generators some time 
is bound to be lost, depending on the re- 
lation of the inertia of the revolving ele- 
ment and the friction and windage of 
the machine. Hence, hourly readings 
are hardly attainable, except in station- 
ary or non-revolving apparatus. 

The drop of the potential method 
would naturally appear to be the quick- 
est one, when properly used. Ordinarily, 
the determination by drop of potential is 
done by using two separate meters—an 
ampere and a voltmeter. But using two 
meters two men, as a rule, are necessary 
in taking readings, and what is more im- 
portant, there are two meters to get out 
of order. 

As it is of utmost importance to have 
the meters either exact or carefully cali- 
brated to secure reliable results, a modi- 
fication of this two-meter method, where 
only one meter is used, and where the cali- 
bration of the meter is of no importance, 
the results depending entirely on known 
resistances, is to be described in this ar- 
ticle. The method was used by the writer 
for some time and found absolutely re- 
liable and, though looked upon with 
some suspicion by representatives of 
manufacturing companies, in acceptance 
tests, it gave results very close to those 
found by the two-meter method with 
standard instruments. The transformer 
temperature rises gave a smooth curve, 
taking in almost all points ob- 
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Fig. 2.—Heat RuN oF FORTY-KILOWATT, 2,200-575-VoLT, 60-CYCLE, 
OIL-ÍNSULATED TRANSFORMER. 


quickly and accurately. The galvanom- 
cter method, while offering a consider- 
able degree of precision, is rather a slow 
method, and unless the resistances are 
taken immediately after the apparatus 
is disconnected from the circuit, as is 
the case in transformers, we do not get 
the actual temperatures, on account of 
the rapid cooling of the machine as indi- 
cated by curve of Fig. 1. 


tained by this method, thus showing 
the method to be very accurate. (Fig. 
2.) 

Besides having to use two separate 
direct-current instruments for the drop 
of potential method of measuring re- 
sistances, when apparatus of widely dif- 
ferent resistances is to be tested, a set 
of two instruments would not answer the 
purpose satisfactorily, and it would be 
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necessary to either have a low-reading 
voltmeter with two or more scales or 
an ammeter with several shunts. 

In the testing department of the Gen- 
eral Electric Company, at Schenectady, 
N. Y., the multiplicity of voltmeters is 
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constant electromotive-force supply, as 
that from storage batteries (see diagram 
Fig. 3) and with a double set of switches, 
the meter can be used as an ammeter 
when switch 3 is closed, and as a voltmeter 
when switch 4 is closed. During resist- 
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Fie. 3.—DIAGRAM OF CONNECTIONS FOR RESISTANCE MEASUREMENTS BY THE Use oF ONE METER 


done away with by the use of a milli- 
voltmeter and a Wheatstone bridge. The 
known resistances of the bridge are in- 


-serted in series with the millivoltmeter 


and knowing the meter resistance and 


resistance of leads, which are constant 


values, and the variable resistance in 


series, that of the bridge, the voltage for 
any deflection can be calculated. This 
enables one to make use of the millivolt- 
meter for a wide range of voltages. 

Not putting any resistance in series, 
the meter is used as an ordinary milli- 


voltmeter, giving as its maximum value 


100 millivolts, or 0.1 volt. Introducing 


resistances in series, the highest voltage 
the meter would read will depend on the 
resistance available in the bridge. With 
say, 11,000 ohms resistance, the maxi- 
mum voltage that can be read on the 
same millivoltmeter will be equal to 


100 x 100 x (3.512 12 + 0. 106 + 11 »000) _ 
3.512 
313.3 volts 


where 3.512 is the meter resistance in 


ohms; 0.106 resistance of leads in ohms: 
11,000 ohms resistance in series with 
meter and 0.100 full seale 


indication of 
the meter. 


Yhough, by this means, a variable volt- 
ige range is secured, the method can not 
be favorably compared with the one, where 
mly one millivoltmeter is usd for both 
current and voltage indications, and the 
accuracy of the meter done away with. 

Suppose we make several shunts so ad- 
justed with the millivoltmeter resistance 
as to get certain multiples of meter in- 
dications expressed in amperes. In that 
case amperes are equal to meter indica- 


tions times shunt constant and With a 


ance measurements, switches 1 and 2 are 
closed all the time, while 3 and 4 are 
closed alternately. Rheostats for either 
series or multiple connections in series 
with main circuit are used. 

Taking measurements, the current is 
adjusted for any deflection that may be 
desired, by the use of rheostats in series 
with the main circuit and taking the 
voltage drop the adjustment for the de- 
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deflection for volt reading, 0.065. Re- 
sistance in series with millivoltmeter, 
while measuring volts drop, seventy-eight 


ohms. 

Temperature of coils measured (cold), 
twenty-three degrees centigrade. 

The resistance of coils from the above 


data is found by dividing E by C, where 


(78.0 + 3.512 + 0.106) 
E =0. 065 x°———— a 
1.510 volts 


and C = 0.070 x20 = 1.4 amps. 


1.510 _ 
LAS 
1.078 ohms at 23° C. 
and at 25° C. resistance = 1.085 ohms. 


Since we can adjust the deflection of 
the voltmeter indication at will, we ean 
make it equal to that of the indication of 
ithe current and so, equalizing the meter 
readings, we make the resistance we are 
measuring to be dependent solely on the 
bridge resistances, which are known in 
every case, and the meter and lead resist- 
ances, which are constant and the shunt 
constant. 

Having equalized the meter deflections 
in the formula for the resistance, the 
values representing volt and ampere de- 


flections cancel out, and the formula re- 
duces to 


Then resistance = 


ag, Resistance of bridge + meter resistance + leads resistance 
aie Meter resistance. 
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Fic. 4.— CALIBRATION oF WESTON MILLIVOLTMETER USED As MILLIVOLTMETER OR AMMETER. 


flection can be made at will by the in- 
troduction of resistances in series with 
the meter. Let us take, for example, the 
following figures: 

Shunt constant for ampere reading, 
20; deflection for ampere reading, 0.070 


3 


This independence of resistance meas- 
urements of meter indications is one of 
the best features of the method. No mat- 
ter how irregular the meter calibration 
may be, once equal deflections, by proper 
adjustment of bridge resistances are ob- 
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tained, the results are bound to be ac- 
curate and no calibration of meter is nec- 
essary. 

Making a careful check of the milli- 
voltmeter, both as a volt and ampere- 
meter, with standard instruments, the 
curves were found to be exactly coincident, 
showing that whatever correction there 
is to be applied to a certain reading of 
the meter used as a voltmeter, the same 
correction will have to be applied to that 
reading, when used as an ammeter. The 
meter in both cases having a constant of 
1.02 (see curve 4). 

With the advantages of reduction of 
number of meters to only one, requiring 
one man for taking measurements and 
with a disregard for meter calibration, the 
method is one which should prove very 
useful in every testing room. 

Lot us now take an example and see 
how a slight change in one of the meas- 
uring meters, using the two-meter meth- 
od r drop of potential, will affect the 
result. 

Supposing the voltmeter was perma- 
nently affected by a strav field, making 
the voltmeter readings three per cent 
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the American Institute of Electrical En- 
gineers, the formula bo be used for de- 
termination of rise of temperature is as 
follows: 


R, = R, (1 + 0.004: ż) 
and R, 44 = R, [1 + 0.0042 (£ + 6)] 


Where R, = initial resistance at room 
tem perature 


R resistance at tempera- 


t+ 
ture elevation 6 


R, = inferred resistance at 0° C. 


Temperature rise from the above formula 
is equal to 


R — R) 
6 = (238.1 4 4) et eT Be 


R, 
Substituting actual values, we get 


_ (1.320 — 1.093). oo 
6 = (238.1 + 21 1.003 = 53.8° C. 
And rise above room temperature on basis 
of twenty-five degrees centigrade will be 
54.8 degrees centigrade. 

While using the method described in 
this paper, no matter how large the per 
cent crror of the meter, we get correct 
results. In ‘this instance, whatever the 


DELIVERING TRANSFORMER. 
Resistance Cold (at 26° C.) = 1.004 Ohms. 


— 


Time Volts Am Room Resistane in Ria Abe i ea Bad 
a on 18 
i Degrees C. ms. Room. of 25° C. 
8.30 a m 710 18.6 20.5 1.139 15.1 15.4 
9.80 “ 710 18.6 22.0 1.191 26.2 26.6 
10.30 ‘ 710 18.6 22.0 1.22 88.2 38.8 
11.80 ‘ 710 18.6 22.0 1.241 38.2 39.0 
12.380 p.m 710 18.6 22.0 1.259 42.6 43.5 
1.80 ‘ 575 18.19 21.5 1.27 45.6 46.4 
2.30 ‘ 575 18.19 21.0 1.271 46.5 47.4 
3.30 “ 575 18.19 21.0 1.278 48.0 49.0 
4.30 “ 575 18.19 21.0 1.278 48.0 49.0 
5.30 “ 575 18.19 21.0 1 280 48.7 49.6 
RECEIVING TRANSFORMER. 
Resistance Cold (at 26° C.) = 1.11 Ohms. 

Ti Volts Am Room tenana in “Riss Above [Room mag 

me, ° pe. | pegrees c. | Resistance In| Rise Above [Room on Basis 
8.80 a.m. 710 18.6 20.5 1.15 13.8 14.1 
9.30 “ 710 18.6 22.0 1.208 26.0 26.4 
10.30 “ 710 18 6 22.0 1.228 30.8 $1.3 
11.30 “ 710 18.6 22.0 1.255 37.1 37.7 
12.30 p. m 710 18.6 22.0 1.27 40.7 41.3 
1.30 “ 575 18.19 21.5 1.279 43.3 44.0 
2.380 ‘ 575 18.19 21.0 1.28 44.5 45.3 
8.40 ‘ 575 18.19 21.0 1.285 45.5 46.4 
4.80 “ 575 18.19 21.0 1.290 46.7 47.5 
5.80 ‘ 575 18.19 21.0 1.291 47.0 48.0 


higher, then measuring the resistance of 
the primary coils we will get, with the 
above assumption, a drop of 7.94 volts, 
with six amperes through the coils, or 
the resistance will be equal to 1.320 ohms, 
the room temperature being twenty-one 
degrees centigrade. 

The cold resistance as taken prior to 
heat run, reduced to twenty-one degrees 
centigrade, is 1.093. (See table above for 
receiving transformers.) According to the 
rules of the standardization committee of 


meter calibration, we will get same results 
as given in table above. 

For the 2.30 p. M. reading, we get a 
resistance of 1.28 ohms or a temperature 
rise of only 45.3 degrees centigrade, as 
against 54.8 degrees centigrade derived in 
the above example. 

This discrepanev is quite considerable, 
and in order to avoid unreliable results, 
a method, where the most likely error, 
that is, the meter accuracy, is eliminated, 
can not be too strongly recommended. 
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“ELECTRIC THEORY OF MATTER” 
(LODGE). 
To THE EDITOR OF THE ELECTRICAL REVIEW : 
A very pithy saying reads: 
Pitiful, that fearing failure, therefore no 
beginning makes, 
For 


Who forswears his daily dinner for the 
chance of stomach-aches! 


and, at the same time, a precious gem 
is the one which reads: 
Fellow be with kindly foeman, rather than 
with friend unkind; 
For 
Friend and foeman are distinguished not by 
title but by mind. 
and so, as members of the electrical pro- 
fession have probably read with consider- 
able interest Sir Oliver Lodge’s latest 
exposition of his theories regarding elec- 
tricity and matter, and on the assumption 
that we all are more or less startled and 
groping for light, I ask you to kindly 
grant me space in your columns for a 
few remarks bearing thereon—with a 
view to induce some others to assist in 
a friendly analysis of Sir Oliver’s views. 

If I understand rightly, his exposition 
amounts, fundamentally, to a revival or, 
to be more correct, an elaboration of the 
old theory that there are two kinds of 
electricity. That, more emphatically, 
matter is electricity; or clectricity is mat- 
ter. That these two electricities (termed, 
respectively, “positive” and “negative’’) 
are composed of atoms. That (terming 
as material atoms the atoms of what has 
heretofore been considered matter) a 
positive atom has the same size as a 
material atom, while a negative atom 
(termed an electron) has a size equiva- 
lent to 1/1,000,000,000th the size of a 
material atom. That a positive atom has 
a massivencss (popularly termed weight) 
so small as to be considered zero, while 
an electron has an atomic weight 1/800th 
of that of hydrogen. That the emana- 
tion or radiation from radium is divisible 
into three classes termed the £, yand a- 
rays; that the B-rays consist of elec- 
trons, or negative electrical atoms; that 
the y-rays are etheral impulses; and that 
the a-rays are probably composed of atoms 
of helium. 

I take it, from enquiries duly made in 
the right quarter, that the article ap- 
pearing in Harpers Magazine is a sincere 
one, though the opinions therein expressed 
are tentative; and, therefore, that Sir 
Oliver, knowing that criticism is the soul 
of progression, will not find too much 
fault with the ideas of another who, be- 
ing but a common laborer and delver in 
sciences vineyard, is much dess fortu- 
nately situated than he. 

The article referred to can, in the main, 
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be divided into two sections; the first 
dealing with its electrical aspect and the 
second with its chemical aspect. In order 
to assist would-be critics, the electrical 
aspect will be dealt with under subhead- 
ings by giving Sir Oliver’s theories in 
detail, each detail being followed by a 
detail of electrical theories as understood 
by the writer, and more or less generally 
accepted; while the chemical aspect will 
be tersely dealt with in the shape of a 
few remarks and a suggestion. As it is 
not possible to quote all of his article, 
it is necessary to give his views in an 
abstract form; and no quotation marks 
will, therefore, be used. 


THE UNIVERSE. 


1. Lodge—The universe (matter) is 
composed of electricity and nothing else. 

2. General—The universe is composed 
of matter in conjunction with condition— 
such as temperature, pressure and elec- 
trical conditions. 


POSITIVE ELECTRICITY. 


3. Lodge—Does not know and does 
not even guess what it is. Supposes it 
to be a mode of manifestation or a dif- 
ferentiated portion of the all-pervading 
ether. 

4. General—Ig the electrical condi- 
tion of matter when its degree is above 
that of arbitrary zero (normal electrical 
condition). Ether is an hypothetical 
substance which can not in any way, 
shape or form be described, or any con- 
ception formed of it. 

5. Lodge—Appears to exist in lumps 
the size af atoms of matter; and no por- 
tion of it less in bulk than an atom has 
ever been isolated or appears likely to 
be isolated. Appeare probable that space 
occupied by unit of positive electricity 
is not small as compared with the size 
of a material atom. 

6. General—An atom is, hypothetic- 
ally, the smallest division of matter and 
las never been isolated or measured. 

7. Lodge—Has a massiveness (weight) 
about zero; perhaps about one per cent 
of the massiveness of some atoms of mat- 
ter is due to the positive electricity they 
contain. 

8. General—Electricity being a con- 
dition has neither weight nor size. An 
atom of any particular matter, being, 
hypothetically, the smallest division of 
such matter, can not contain any other 
matter. 


NEGATIVE ELECTRICITY. 
9. Lodge—Iixists in minute particles 
iermed electrons, having 1/1,000,000,- 
000th the cubical size of a material atom 
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such as an hydrogen atom, and an atomic 
weight 1/800th of that of hydrogen. 

10. General—Is a lesser degree of 
electrical condition than normal electrical 
condition (arbitrary zero); and, being 
a condition, has neither weight nor size. 

11. Lodge—That an atom of hydro- 
gen contains 800 electrons; and that all 
other material atoms contain electrons 
proportionally to their atomic weight. 
That is, an atom of sodium, having an 
atomic weight of twenty-three, contains 
800 X 23 = 18,400 electrons. 

12. Genecral—An atom of any particu- 
lar class of matter contains nothing else. 
If it did, then the atomic hypothesis is 
upset—although Sir Oliver’s deductions 
are largely based on the atomic hypothe- 
sis. 


VARIOUS. 


13. Lodge—That each electron has a 
definite charge of electricity. 

14. General—That every atom of any 
class of matter has an electrical condi- 
tion. 


N. B.—Sir Oliver, after defining that 
negative electricity is material and its 
construction atomic, states that the atom 
has an electrical condition (charge of 
electricity). This brings one back to the 
beginning again—that the universe con- 
sists of matter having condition. For how 
can an electron (if it is a condition) 
have a condition? And if it is matter 
having a condition, then his main theory 
is difficult to understand, for it apparently 
holds that all matter is composed of con- 
dition. 

15. Lodge—Electric currents are due 
to the locomotion of the little electric 
charges passing from material atom to 
material atom of the metale. Such is 
metallic conduction. In liquid conduc- 
tion, the electronic atoms travel slowly 
with the material atoms. In _ rareficd 
gases, the electronic atoms fly at a pro- 
digious speed. 

16. General— Electrical condition does 
not travel—it changes in degree; and, 
thereby, produces induced charges in (or 
changes in electrical condition of) con- 
tiguous matter. 


N. B.—Sir Oliver Lodge’s idea cf. 


metallic conduction is not clear as to 
whether the charge of electricity is only 
passed from material atom to material 
atom of the metal or whether the electrons 
and the charges of clectricity they con- 
tain are so passed. Again, if a very long 
metallic circuit be considered (a large 
portion of which has a by-path of water) 
then, according to Sir Oliver, the trans- 
mission through the metal will be much 
quicker than through the by-path of 
water. But it is a known fact that the 
amperage of a circuit is just the same 
at one pole of the generating device as 
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at the other at the same instant. There- 
fore, electrical transmission through a 
given circuit (however many paths are 
in parallel and whatever the paths may 
be) takes place at the same speed. If 
not, then in two parallel paths (one of 
water and one of metal) the energy trane- 
mitted by the water would lag behind 
that transmitted by the metal. 


17. Lodge—Electronssuddenly stopped 
or started or turning a corner excite 
ethereal ripples. The ripples constitute 
radiation, of which light is one variety. 

18. General—There is no such thing 
as ether. It is only an hypothetical sub- 
stance of which absolutely nothing is 
known. Electrical transmission consists 
of waves; which, if like light waves, re- 
sult in vibrations of the matter through 
which the transmission takes place. 

19. Lodge—Anelectriccharge possesses 
self-induction on which account J. J. 
Thomson stated that such was equivalent 
to its possession of mass. 

20. General—The term self-induction 
is, as it is variously used, rather 
ambiguous. 


N. B. (1)—As the Irishman would 
say, all induction is induction. For self- 
induction or mutual-induction is a mis- 
nomer; and cross-induction is a super- 
fluity. Because induction is the influence 
of something on something else; that 1s, 
the abnormal condition of A enables A 
to exert an influence on B; for if A and B 
have both equal and similar conditions, 
neither one has any influence on the other. 
Again, as influence of something on some- 
thing must take place across something, 
the prefix to influence of “cross” is un- 
necessary. So, also, is if unnecessary as 
a prefix to induction. Again, the prefix 
“self”? or “mutual” attached to induction 
is a misnomer, because such a thing as 
“solf-induction” (or “mutual-induction”) 
is an absurdity. 


N. B. (2)—For clearness of explana- 
tion, it may be advisable to sometimes use 
the prefixes molecular and collective with 
the term induction. Thus energy atored 
up in a conductor before transmission can 
take place may be said to be the result of 
moleeular-induction. And the energy 
which has to be stored up in a conductor 
which is parallel to another conductor 
transmitting energy (in order to produce 
a balance) may be said to be the result 
of collective-induction. Collective-induc- 
tion, therefore, is but accumulated molec- 
ular-induction across an appreciable 
thickness of diclectric. 


N. B. (3)—Consider steam-practice. 
The not-being-ulilized abnormal pressure 
of the gases in a boiler is not termed 
statical pressure. Pressure of gases 
traveling from a boiler to an engine In 
operation is not termed current pressure. 
Pressure of cases supplied to a steam tur- 
bine is not termed direct-current pressure. 
Pressure of gases supplied to a recipro- 
cating (alternating) engine is not termed 
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alternating-current pressure, because it is 
supplied first to one side and then to the 
other side of. the piston. The ene 
stored up by raising the pressure of the 
internal capacity of a separator (inserted 
in a pipe-line between a boiler and an 
engine) to the working pressure of the 
engine is not termed charge. 


N. B. (4)—Incidentally, it may be said 
that lag and lead of phases are but back 
electrical effect; lag being the effect of 
a certain amount of energy stored up to 
produce a balance of conditions when 
transmission is increasing; and lead but 
the discharge of such energy when the 
transmission is being decreased. The 
effect is, respectively, to prevent the true 
increase and decrease of transmission 
which the generator is endeavoring to 
force; or, in plainer words, distortion of 
the impulses. Jag and lead of phase are 
just the same thing electrically as back 
pressure is in steam practice; which back 
pressure results when pressure is applied 
alternatingly to first one side and then 
the other side of the piston of a recipro- 
cating engine. 

21. Todge—Positive electrical atoms 
are about equal in size to material atoms. 
Material atoms are of such a size that 
1,000,000 ,000,000,000,000,000,000 occupy 
a space as large as one apothecary’s grain 
and electrons occupy a space so emall 
that 1,000,000,000,000,000,000,000,000,- 
000,000,000 take up no more room than 
one apothecary’s grain. 

22. General—A material atom is hypo- 
thetical; and so the estimated size of a 
material atom is only an hypothesis on 
an hypothesis, as the most delicate instru- 
ments can not come anywhere near meas- 
uring, even approximately, such small 
sizes. The size of a positive atom is, 
therefore, an hypothesis on an hypothesis 
on an hypothesis. And the size of an 
electron id an hypothesis upon an hy- 
pothesis upon an hypothesis upon an 
hypothesis. 

N. B. (1)—To give some idea of what 
Sir Oliver’s figures mean, suppose that 
Greater New York had five millions of 
married couples in it, and that each 
couple had one thousand children. Now 
the sun, moon, earth and all the stars 
with the atmosphere constitute the uni- 
verse. And if there were one thousand 
universes, and each universe had one 
thousand worlds in it, and each world 


had one thousand United States in 
it, and each of the United States 
had one thousand states in it, and 
each state had one thousand coun- 
ties jin it, and each county had 
two hundred Greater New Yorks 


in it, and each New York had five 
million married couples in it, and each 
couple had one thousand children, and 
each child had one million dollars, then 
all the dollars put together would not 
make a greater number of dollars than 
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the number of electrons which Sir Oliver 
says could be contained in such a small 
space as that occupied by such a small 
thing as one apothecary’s grain. 

N. B. (2)—When in connection with 
any consideration or measurement (and 
measurement is only consideration mathe- 
matically carried out) a halting point is 
reached beyond which man can not go 
and an hypothesis is used, such hypothe- 
sis becomes the arbitrary zero. Tersely, 
when absolute zero is unobtainable, a cer- 
tain plus quantity has to be adopted as 
arbitrary zero. For instance: in the con- 
sideration of the universe, man has to 
adopt as his arbitrary zero a creator. As 
he can not define a creator, there comes 
the halt. Otherwise, he would be at- 
tempting the impossible—trying to ob- 
tain absolute zero. In temperature, abso- 
lute zero is also unobtainable; so the 
temperature of water at freezing point 
when the barometer has a certain height 
is adopted as arbitrary zero. In pressure 
condition, absolute zero can, practically 
speaking, be obtained; that is, absolute 
zero is the pressure of vacuum; but an 
arbitrary one is more convenient, so the 
pressure of the atmosphere is used as the 
zero for practical purposes. In electrical 
condition, hoth absolute and arbitrary 
zero are at present unobtainable—the 
best arbitrary zero at present obtainable 
is that of the voltage of the earth; or 
the voltage of one body can be used as 
a zero to simultancously measure, com- 
paratively, the voltages of several other 
bodies. 

N. B. (3)—It appears to me as if we 
are trying to do too much when we build 
hypothesis upon hypothesis to the N 
times; and that it is almost time for us 
to halt by remembering, with all due 
reverence to the scriptures, that until 
we become again as little children, reduc- 
ing our complexity to simplicity, we 
shall not enter into the kingdom of the 
scientific unseen. 


CHEMICAL CONSIDERATION. 


I think that it will be generally agreed 
that the work which has been carried out 
by Sir Oliver Lodge, Dr. Thomson and 
Professor Rutherford is very valuable; 
and, if its results do not benefit elec- 
tricians, there is considerable reason to 
suppose that it may prove of inestimable 
value to the chemist. With some hesi- 
tation, I suggest for their consideration, 
as the a-rays are apparently the visible 
evidence of helium (having, if their cal- 
culations are correct, an atomic weight 
twice that of hydrogen), that perhaps 
the B-ravs are the visible evidence of 
some hitherto undiscovered element hav- 
ing an atomic weight, if their calcula- 
tions are correct, of 1/800th that of hy- 
drogen. As to the y-rays. perhaps they 
can make some suggestion. 

In conclusion, kindly allow me to say 
that I want those who are interested 
enough to wade through the intricacies 
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of the subject matter dealt with to criti- 
cise. what appear to be my opinions re- 
morselessly. As for Sir Oliver’s opinions, 
they must use their own judgment. For 
if each gives of his cultivation, then, by 
threshing out the chaff, a little wheat 
may be obtained from each; which, if 
all put together, will make up a fine 
measure of brain food. For it must not 
be forgotten that 
When the miser hides his treasure in the 
earth, he doeth well: 
For he opens up a passage that his soul 
may sink to mae 


Seeing how the soorma wasteth, seeing how 
the ant-hill grows; 
B 


y 
Little adding unto little—live, give, learn, 
as life time goes. 
For 
Wisdom comes in little lessons—little gains 
make largest store— 
! Like 
Drops of water falling, 
brim the chatty o’er. 


J. STANLEY RICHMOND. 
New York, August 9. 


=> 

New Form of Diaphragm for Elec- 
trolytic Cells. 

At a recent mecting of the London 

Faraday Society, Dr. F. Mollwo Perkin 

described a new form of diaphragm for 


falling, falling, 


electrolytic cells, which seems to have ad- 


vantages for a certain class of work. The 
diaphragm is formed of two glazed porce- 
lain cells, one within the other. These 
are perforated with numerous pin-holes 
to allow the passage of the electrolyte. 
When they are to be used, the inner jar 
is wrapped around with some material 
such as asbestos paper, the layer being 
made thick enough to cause the inner jar 
to fit tightly within the outer. The dia- 
phragm just prepared is then soaked in 
water or the electrolyte, and is then ready 
for use. When it is desired to clean it, 
it is only necessary to remove the inner 
jar and replace the old layer of asbestos 
paper by a fresh one. Other materials 
besides asbestos paper are found suitable. 
The space between the two jars may be 
filled with a pulp of blotting paper, parch- 
ment, nitrated cotton wool, sand or pow- 
dered glass. Some of these materials are 
not suitable for all electrolytes, but the 
latter two may be used with the strongest 
acids and alkalies. 

The advantages of this cell are that it 
is easy to clean the porcelain jars holding 
the porous material in position, and the 
combination is quite strong mechanically. 


Secretary of Agriculture Wilson has de- 
cided to install a wireless telegraph sys- 
tem of fire-alarms in all government 
forest reserves throughout the country, 
and thinks that the step will contribute 
greatly to their preservation. 
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The Lackawanna & Wyoming Valley Railroad. 


By D. A. Willey. 


KTWEEN the cities of Wilkesbarre ‘he cities referred to are about twenty 
B and Scranton an electric railway miles apart and situated in one of the 
has recently. been completed 
which is of more than ordinary 
interest. One reason is because it 
is a competitor of no less than five 
standard-gauge steam railroads which are 
in operation between the cities mentioned. 
It is not intended for passenger service 


freight. From a technical standpoint it 
is, perhaps, most interesting on account 
of the character of its construction. It 
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Avoca VIADUCT. 
States, and it may be said that it was with a 


built and equipped with the view of at- bondale with a 
taining the highest engineering standard. 


population of 25,000 and Car- 
population of about 16,- 
000. The promoters of the Lackawanna 


& Wyoming Valley Railroad, as the sys- 
tem is termed, believe that in spite of 


INTERIOR OF ENGINE RooM AND ONE OF THE MAIN UNITS. 
probably represents the most advanced most thickly populated sections of Penn- 
type of third rail electric traction which sylvania. Between them are a number of 
has yet been completed in the United other communities, including Pittston 


the transportation facilities afforded by 
the steam lines and the local trolley lines, 
a third-rail system on which express serv- 
ice could be maintained, would prove a 
profitable venture. After estimates had 
been made of the cost and the engincering 
problems solved, the work of constructing 
the road was commenced under the gen- 
eral supervision of Messrs. Westinghouse, 
Church, Kerr & Company, chief engineers, 
and the main section between Scranton 
and Wilkesbarre was completed in De- 
cember, 1903.. The results obtained from 
operation have induced the company to 
make additional extensions which will 
give a total of forty miles of road, most 
of it double track. 

Terminals have been secured at central 
points in the cities of Scranton and Wilkes- 
barre, substantial passenger and freight 
depots have been erected provided with 
modern conveniences, and which are on 
a par with similar buildings found along 
the larger steam railways of the country. 
At the principal terminus which is at 
Scranton, a site comprising about 100 
acres has been secured on which have 
been erected the power station, car house 
and repair shop, in addition to the depots. 
It may be said here that the generating 
units of the power station supply the 
necessary current for lighting and heating 
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the various buildings along the route re- 
quiring this service. The repair shop 
is provided with apparatus for wood and 
metal working as well as two fifteen-ton 
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a voltage of 390, and the direct-current 
end a voltage of 650. The generator fields 
are wound for 125-volt exciter current, 
which is supplied by a duplicate set of 


PASSENGER PLATFORM IN CUT AT Pittston, PA., SHOWING CONCRETE WALLs AT EITHER | 
Srne or Cur. | 


traveling cranes for handling car bodies 
and other heavy weights. 

The power-house is arranged to accom- 
modate seven 400-horse-power water-tube 
boilers of the Babcock & Wilcox type. A 
standard equipment of.Roney mechanical 
stokers has been provided for the entire 
boiler plant. These stokers are adapted 
to burn, with minimum labor, the various 
grades of coal which the locality provides. 
The coal is delivered to the station in 
cars upon a track on a wooden trestle at 
the sides of the building. Underneath 
are chutes from which a conveyer leads 
into the building, automatically distribut- 
ing its contents the whole length of the 
coal bunker above the boilers. From this 
the coal falls by gravity into the stoker 
hoppers, the supply being controlled by 
cutoff gates in the coal chutes. 

The engine room is arranged to house 
three main engines of the Westinghouse 
vertical cross-compound type, with Cor- 
liss valve gear. The normal capacity of 
each engine when running condensing 
under 160 pounds steam pressure is 2,000 
indicated horse-power, with a capacity of 
sixty per cent overload at high pressures. 
Each engine is equipped with an alter- 
ternating-current, direct-current gener- 
ator of 1,250-kilowatt capacity. The al- 
ternating-current end supplies current at 


independently driven generators in the en- 
gine room, one set being reserved for 
emergencies. 
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of these boards is for controlling direct 
current and distributing it to the circuits 
for local use at 650 volts, and the other. 
contains the controlling instruments for 
the low-tension alternating-current cir- 
cuits before connection with the trans- 
formers through which it is sent out on 
the high-tension transmission lines at a 
pressure of 22,000 volts. 

Compressed air is supplied to the gen- 
crators and switchboards for removing 
dust from contact surfaces of switches, 
ete. A pipe also runs to the car house 


for cleansing motors, cars, plush car seats, 
ebe., and to the repair shop for the op- 
eration of pneumatic tools, hoists, ete. 


PASSENGER STATION AT SCRANTON, SHOWING 


Track Loor. 


The high-tension transmission line con- 
sists of three No.-4 B. & S. hard-drawn, 
bare copper wires arranged in equilateral 


PASSENGER COACH. 


The switchboards are of white marble 
two inches thick, set in steel frames. One 


triangle on umbrella type glass insulators, 
and extends to the substation at Hancock, 
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fourteen miles distant from the power- 
house. It is carried on thirty to thirty- 
five-foot cedar poles, set five feet in the 
ground and spaced 100 feet apart. The 
substation at Hancock is a building of 
the same general type of construction as 
those at the Scranton terminal, and is 
also arranged and equipped for traffic 
with passenger and freight rooms along 
the same general lines as the main stations 
of the road. The electric equipment nec- 
essary for l.wering the voltage for con- 
version into direct current is located in 
a separate fireproof room and tower. 

The road is double tracked from Scran- 

ton to Wilkesbarre, with frequent croes- 
overs. The running rails are of ninety 
pounds A. S. C. E. section. Spring frogs 
and long-point switches are provided at 
all crossovers, and rail braces and guard 
rails are supplied at all curves. The bal- 
last is of broken stone throughout, with 
a minimum depth of bed under the ties 
of ten inches. The electric circuit is 
completed in the track by two 0000 pro- 
tected rail bonds placed under fish plates. 
Cross bonds of 250,000 circular mils are 
placed every 500 feet along the line. The 
ties are long leaf yellow pine seven feet 
by nine by eight inches, spaced 2,640 
to the mile, and every fifth tie is eix 
inches longer than the others to support 
the third-rail equipment. The third rail 
is of seventy-five pounds A. S. C. E. sec- 
tion, and is placed between the tracks. 
It is bonded with two 400,000 circular 
mils foot bonds. The third rail is gap- 
ped at stations, and approach blocks are 
provided to break and make the circuit. 
The electric circuit is continued across 
the gaps in each case by two 300,000 
circular mils cable placed under ground 
in creosoted wood conduits filled with 
pitch. 
The right of way varies in width from 
sixty to 150 feet and is enclosed along the 
entire route. All grades have been kept 
as low as possible, there being only one 
grade greater than three and one-half per 
cent, and this a short one near the sta- 
tion at Pittston. The line has been built 
as straight as practicable. ‘There is only 
one twelve-degree curve and such as exist 
have been made easy by spiraling. The 
character of construction has necessitated 
some bold engineering work with exten- 
sive fills and heavy cuts through difficult 
material, largely solid rock. Many of 
these cuts have required concrete retain- 
ing walls to make them secure. One of 
the most difficult is at Pittston. This is 
about 1,000 feet long with a maximum 
depth of twenty-four feet, and was made 
through rock and hardpan. 
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The viaduct construction required some 
very large bridges for an electric railway. 
Between Scranton and Pittston alone the 
line of the Erie Railroad is crossed seven 
times, five times over and twice under 
and in all cases by steel bridges. The 
roadbed of the Scranton and Spring 
Brook Railroad was moved 200 feet, in 
order that sufficient head room could be 
obtained to cross it by a bridge, while 
there is a steel viaduct at Avoca 682 feet 
long, composed of eight girder epans vary- 
ing in length from fifty to 102 feet, with 
a maximum height of eighty-three feet. 
This structure crosses a ravine in which 
are located the tracks of the Scranton 
Traction Companys railroad, Millers 
Creek Railroad, the Delaware and Hud- 
son Canal Company’s double track rail- 
road and five tracks of the Lehigh Valley 
Railroad. 

The electric car equipment consists of 
exclusive passenger cars, combination pas- 
senger and baggage cars, freight cars, and 
one construction and repair car. All of 
these cars were built from special designs 
and are practically of the same dimen- 
sions, forty-two feet long over end panels, 
and fifty-two feat long over platforms. 
They are electrically heated and lighted. 
The trucks are of the M. C. B. swing mo- 
tion, equalized boleter type, and those at 
the rear have mounted on them with 
Gibbs cradle suspension, two single re- 
duction Westinghouse motore represent- 
ing 150 horse-power. 

The construction and repair car is a 
standard flat car with movable sides. The 
motorman’s cab with complete equipment 
is located at one end only. The car has 
a pilot on the front and rear trucks, of 
locomotive type. The trucks are provided 
with two single reduction type Westing- 
house motors of seventy-five horee-power, 
enabling the car to make emergency runs 
and perform all kinds of heavy duty, such 
as wrecking, hauling gravel cars, per- 
forming snow plow work, etc. All cars, 
in addition to the third-rail contact shoes, 
are supplied with trolley poles, by which 
they are operated in the car house and 
yards. 

The motor equipment of the rolling 
stock is sufficiently powerful to maintain a 
train schedule which is practically equal to 
that of the fast trains on the steam lines 
between the cities. Provision is also made 
for what would ordinarily be called ac- 
commodation service, stops being made at 
convenient points in the various towns 
and in the open country where it is im- 
practicable for accommodation trains on 
competing lines to make halts. During 
the day electric trains run at intervals 
of ten and twenty minutes, according to 
the requirements, while extra cars are pro- 
vided for special occasions. 
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TELEPHONE ENGINEERING—X. 


BY J. C. KELSEY. 


THE KELLOGG TRUNK. 

In the development of the licensee 
trunking practice, the following distinc- 
tive features were shown. One is the high- 
resistance disconnect relay, that becomes 
operative when placed in series with the 
cord relay of the A cord circuit without 
affecting the normal condition of the cord 
relay. Another feature is the use of a 
relay, for disconnecting the automatic 
busy teating device, when upon connec- 
tion, dispensing not only with a listening 
key, but with plug switches as well. And 
finally the use of what is ordinarily the 
supervisory relay, which not only causes 
the high resistance relay to be short- 
circuited, but operates upon what can be 
called a locking relay. In A practice the 
supervisory lamp must necessarily light 
after the called party has hung up his 
receiver. In B practice the lamp, when 
once indicating that the called party has 
answered, is extinguished for all time 
during the connection to prevent operat- 
ing confusion by superfluous signaling. 

At first eight of the Kellogg 
trunk, the student of circuit conditions 
questions the use of the repeating coil. 
He has been given to understand that 
the system makes use of retardation coils 
and condensers. Then why not con- 
densers instead of the repeating coil 
shown in Fig. 16. Condensers by reason 
of their construction and location in the 
circuit can not stop the flow of earth 
currents throughout the trunk circuit. 
Earth currents are fluctuating in char- 
acter, hence their passage from the ground 
at the B battery through the trunk circuit 
to the ground at the A battery. And 
it has been shown that it is absolutely 
necessary to dispense with earth currents, 
aa the best disposed circuits are rendered 
noisy. The repeating coil will not trans- 
mit the fluctuating earth currents, aS 


-both terminals of the half of the coil 


are of the same potential, hence no cuf- 
rent will flow. 

When a call for a B party occurs, the 
operator depresses the order key OK. 
This places her telephone set in inductive 
relation with the B operator set, through 
the medium of the repeating coil. If the 
trunk call is made at night, or when the 
operator has left the position at B, the 
usual way has been shown to be to ring 
on the order line, and throw down a drop, 
which would cause a pilot lamp to light, 
and the night bell to ring. But this sys 
tem improves upon that method, and the 
A operator at all times has but to depress 
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the order button. On the order wire is 


bridged a key PLK, which when thrown 


places battery on the circuit through the 
tandem windings of 500 ohms each. The 
pilot relay PR is wound with equal turns 
and resistance to effect a balanced condi- 
tion on the order line. Jf the relay had 
unequal windings, the order line would 
be too noisy for usage. The contacts of 
relay PR close the circuit of a twenty- 
volt lamp, which gets its energy through 
the night bell windings. Therefore, when 
the B operator leaves the switch and 
throws the key PLK, the simple act of any 
A operator depressing her order key, will 
cause the B pilot lamp to be lighted and 
the night bell to be rung. The condenser 
K is placed in the centre of the repeating 
coil windings to prevent the repeating 
coil from short-circuiting the relay PR 
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connect lamp DL, to ground at h, a lower 
contact of relay CR. This will light DL. 

B inserts her trunk plug in the desired 
jack, and proceeds to ring at once, because 
she has seen DL lighted. The insertion 
of that plug extinguishes DL, because 
the relay CR has been placed in series 
with the cut-off relay of the desired line 
and actuated. The actuation of CR 
changes the contacts at h andi to j and g 
respectively. Changing from t to j 
simply closes the talking circuit and cuts 
off the busy test devices. The changing 
of contacts h to g causes the battery to 
meet the battery, which had been flowing 
through DL at the point a, hence the 
lamp DL is darkened. The insertion of 
the trunk plug has also caused the lamp 
RL to be lighted. The battery flows 
through contact a at CR through RL and 
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and making a permanent pilot signal 
at might. 

The right side of the order wire re- 
peating coil closes the receiver circuit, 
o that the B operator may hear the busy 
lust clicks which are given in the same 


manner as deseribed in the A circuit. - 


Without the repeating coil the B operator 
could only hear the test made while some 
A operator is in communication with her. 
B assigns the trunk number and pro- 
ceeds to test. If not busy, the touching 
of the tip to a grounded sleeve will not 
cause any current to flow through BR, 
hence no click is heard. | 

While B is in the act of testing, we 
will assume that A has inserted her 
calling plug into the trunk. That will 
cause her own supervisory lamp to light, 
and also to put a battery potential on the 
trunk line. The current will then flow 
through relay DR, having a resistance of 
15,000 ohms. Relay CCR at A will not 
be affected, as the current flowing is too 
weak. But DR will be energized, and 
will pull up its contacts. Then battery 
Will flow through contact a, through dis- 


contact ¢ at relay LR to ground. The 
only function of RL is to signify to the 
B operator that the party has answered. 
Having no further use, it is disposed of. 

When the party answers his call, the 
battery current has a path through the 
relay C'R’, which energizes it. This closes 
the contact at f, which short-circuits the 
relay DR and lowers the trunk resistance 
within the working limits of relay CCR at 
A. The operation of CCR puts out the 
lamp CCL and also the lamp RL at B. 
The changing of contacts d and e causes 
the current to flow through the relay LR 
to ground and energizing it. It breaks 
the contact c of the lamp RI and it goes 
out. The relay armature, once drawn to 
contact l, makes a self-contained circuit, 
regardless of the ground at the contact d. 
When contact d is removed by the deener- 
gization of C’R’, the relay LR is locked 
through its own connections. It will not 
release itself until the circuit is broken 
at contact g of CR. 

When the subscriber hangs up his re- 
ceiver, the relay C'R’ becomes deenergized, 
opening contact f which removes the 
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short-circuit from DR, whose high resist- 
ance again comes into play, weakening 
the current to such a degree that relay 
CCR at A releases its armature. When A 
gets both disconnect signals, she with- 
draws her plug, which deenergizes DR, 
lighting lamp DL, with current flowing 
through contact g, lamp DL, contact 6 of 
DR, contact e of C’R’, thence to ground. 
When DL lights B pulls down the con- 
nection. 

Some question arises as to the use of 
the lower contact e of relay C’R’. It 
is there for the reason that when the B 
subscriber removes his receiver, the con- 
tact f of C'R’ short-circuits the relay DR. 
If the relay DR should become demagnet- 
ized by this short-circuiting, the arma- 
ture would fall back to normal, touching 
contact b. If contact b connected di- 
rectly with ground instead of ground 
through contact e, then the lamp DL 
would light when the party answered and 
give the operator a false disconnect sig- 
nal. DL would light by battery flowing 
from contact g at CR contact b, thence to 
ground, but if DR ig deenergized, it is 
only at the time that C’R’ is energized 
and the circuit open at point e, making 
it impossible for a false disconnect sig- 
nal to be given. 

The ringing is done as in the A circuit. 
The generator current passes out on the 
tip, while the battery flows through a 
190-ohm impedance to the ring side, there- 
by energizing the cutoff relay temporanly. 

If the line is busy, the operator re- 
ceives the customary ‘busy clicks. Hav- 
ing no power to listen in on her trunk 
connections, she uses the busy back de- 
vices. Y is the busy back device in which 
the circuit is open and closed three times 
each revolution. If the operator plugged 
into the busy back jack, having stopped 
revolving, the lamp RL would light, just 
the same as when she would plug into a 
subscriber’s line. The current flows from 
battery through relay CR, thence to 
ground, eneryizing it. This causes the 
battery to flow through lamp RL at con 
tact c of LR. If the busy back would 
rotate, the line would be short-circuited 
and the relav C’R’ energized just as when 
a called party removes the telephone from 
the hook. As the busy back revolves un- 
ceasingly, the circuit would be alternately 
broken, the relay C'R’ alternately oper- 
ated, which in turn would alternately 
energize the relay CCR at A. The A 
operator knowing the speed of the lamp 
flashing, tells the subscriber of the fact. 
The first interruption had operated C'R, 
which at once acted on relay LR and lock- 
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ed it up. The lamp RL would go out at 
once and stay out. Only the withdrawal 
of the A vlug will cause the lamp DL to 
light, which tells B that her busy back 
signal has been regarded. 

If the party does not answer, the op- 
erator inserts the plug into a jack con- 
necting with a slower interrupter. The 
` actions are the same as the busy back, 
so far as the B operator is concerned. The 
first interruption puts out the lamp RL, 
and the B operator waits for disconnect 
from A. At A the supervisory lamp CCL 
will flash twice as fast as the busy signal, 
whereupon the A operator tells the sub- 
scriber that the party does not answer. 
The sleeve of the trunk multiple jack is 
grounded through a 500-ohm j{mpedance, 
which takes the place of the cutoff relay 
winding on the normal subscriber’s con- 
nection. l 

A close examination of a trunk circuit 
necessarily reveals the characteristic of the 
A circuit. In the A circuit there are two 
100-ohm relays, one connected to the 
sleeve side and the other to the tip side. 
The one on the sleeve side works in con- 
junction with the cutoff relay and disasso- 
ciates the busy test apparatus. The trunk 
circuit has the same 100 ohm in the same 
relation to the circuit. The relay CR 
works in conjunction with COR, and dis- 
associates the busy test device from the 
circuit. When the subscriber answers the 
telephone call, the relays on the tip side 
do virtually the same work. The relay 
at A causes the supervisory lamp to be 
put out. The relay at B causes the super- 
visory lamp to be put out also, but, in 
addition, short-circuits the condenser and 
passes the signal back to A. The differ- 
ence in the A and B practice lies in the 
addition of two relays, the locking relay 
and the hieh-resistance disconnect relay. 
With the A circuit of any system known, 
it is a simple matter to devise the B cir- 
cuit. In addition to the normal A re- 
lays, the two above named relays will 
carry out all the necessary trunking con- 
ditions. In all circuits, it is necessary to 
have the relay, which will disassociate the 
test, the relay that will indicate the an- 
swering of the subscriber, the locking re- 
lav and the high-resistance relays. Under 
four relays there is a certainty that neces- 
sary operating functions are being neg- 
lected. 

The Kellogg company has a highly de- 
veloped automatic machine ringing trunk 
circuit, but this service is connected with 
the English practice. 

The use of a pilot lamp in the discon- 
nect lamp circuit gives a little assistance 
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to the operator in the rapid disconnec- 
tion of parties. It is usually a red lamp 
and quite conspicuous. 

As in the Bell trunk, the high-resist- 
ance relay is a weak spot. There is trou- 
ble in the adjustment, and when adjust- 
ed so closely, the trouble of sticking is en- 
countered. When one considers that the 
current flowing through the windings is 
but one-eight hundredth of an ampere, 
he will see that adjustment has to be fine. 
An occasional transposition of the trunk 
line will not affect the signaling in anv 
way, which may be said to be a slight ad- 
vantage. 

If the harmonic four-party line ringing 
is adopted for any exchange, a four-party 
key is placed in the circuit instead of the 
single-party key shown. The ringing in 
done out on the tip side, exactly as in 
the single-party ring. Mr. Dean has ar- 
ranged four reed tongued bell tappers to 
respond to their respective frequencies, 
which is very successful, requiring no 
grounds or adjustments. The only dif- 
ference between the bells of different fre- 
quencies lies in the size of the tapper; 
the heaviest tapper naturally responding 
to the lowest frequency. 

If the two-party selective device is used, 
two keys would be used. One key serves 
to send alternating current out on the tip 
side of the line, while the other key sends 
a pulsating current out on the ring side. 
The pulsating current holds the cutoff 
relay during ringing, while the selective 
bell on the ring side receives alternating 
current owing to the condenser in the 
ringer circuit. 

This trunk reflects the greatest credit 
upon its designers, and may be said to be 
the least complicated and most reliable 
circuit operating under the standard two 
signal trunk specifications. 

a eee 
Tests of High-Speed Centrifugal 
Pumps. 

A test of the De Laval centrifugal 
pumps has been made by Messrs. J. E. 
Denton and William Kent, of Syracuse, 
N. Y. This is the pump referred to in 
the ELECTRICAL Review for August 6, 
page 202, in an abstract of a report made 
by Mr. M. K. Sosnowski to the Société 
d’ Encouragement pour lIndustrie Na- 
tionale. The results were obtained when 
the pump was driven at a high speed by 
direct-connection to a steam turbine. 

Messrs. Denton and Kent tested three 
types of pump. The first was the single- 
stage centrifugal pump designed for the 
delivery of 1,700 gallons per minute and 
a lift of 100 feet, when running at 1,545 
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revolutions per minute. This was driven 
by a fifty-five-horse-power steam turbine 
through direct-connection with the geared 
shaft. The second pump tested was a 
single-stage pump, direct-connected to a 
twenty-horse-power electric motor designed 
for 1,200 gallons per minute delivery with 
a lift of forty-five feet, at 2,000 revolu- 
tions per minute. The third pump was a 
two-stage designed for high pressure, with 
a delivery of 250 gallons per minute and 
a lift of 700 feet. The first-stage pump 
was driven at a speed of 2,050 revolutions 
per minute by direct-connection to the 
shaft of a De Laval steam turbine. The 
second-stage consists of a small pump 
driven at 20,500 revolutions per minute 
by direct-connection to the high-speed 
shaft cf the turbine. 

It was endeavored in these tests to 
measure the efficiency of the pumps and 
to determine the economy of steam-driven 
pumps. The method of conducting the 
tests and the results are given in a 
pamphlet published by the De Laval com- 
pany. 

The efficiency of the large pump—that 
having a delivery of 1,700 gallons per 


“minute—ranged from 74.3 to 75.6 per 


cent for delivery between 1,398. and 1,860 
gallons per minute. It decreased as the 
delivery was either increased or decreased 
beyond these limits. The duty pump, 
when the turbine was running condensing, 
ranged from sixty to 61.86 millions of 
foot-pounds per thousand pounds of steam 
within the same limits. Tests of the 
electrically driven pump show that the effi- 
ciency ranged from 71.4 for the maximum 
delivery of 1,103 gallons per minute to 
seventy-five for the delivery of 1,133 gal- 
lons, falling to 68.3 for the delivery of 
790 gallons. The electrical horse-power 
varied from 20.11 to 17.88, the corre- 
sponding brake-horse-power being 17.14 
and 14.94. 

The duty of the two-stage pump in 
millions of foot-pounds was a maximum of 
48.88 for delivery at the highest head of 
781 feet. With a delivery of 244 gallons 
per minute this fell to 41.55 for 328 gal- 
lons delivery at 494 feet head, and to 
18.63 millions for a maximum delivery of 
373 gallons with a head of 136 feet. The 
steam per water-horse-power per hour 
ranged from 40.5 for maximum horse- 
power at highest head to 106.2 for the 
lowest head and horse-power. This low- 


est horse-power is only about one-quarter 
of the highest horse-power delivered by 
the pump. Both the electrically driven 
and the two-stage pumps realize their 
maximum efficiencies with the designed 
conditions of lift and water delivery. 
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The Single-Phase Compensated Motor. 


Exhibit of the General Electric Company’s Alternating-Current Traction Equipment. 


phase railway motor which has 
been developed by the General 
Electric Company, of Schenectady, N. Y.. 
was given to a number of representatives 
of the engineering press at Schenectady 
on August 19. A party from New York 
left that city at 8.35 a. m. on a special car 
over the New York Central road. Mr. 
E. H. Mullen, of the General Electric 
Company, and Mr. J. K. LeBaron, editor 
of the Four Track News, were in charge. 
Upon reaching Schenectady lunch was 
tendered to the party at the barns of the 
Schenectady Railway Company, and after 
this they were taken on a special car, 
equipped with the new apparatus, for a 
Tun over the new division of the Schenec- 
tady Railway Company system, which ex- 
tends to Ballston Spa, a distance of about 
sixteen miles. This road has been opened 
this summer, and is now being operated 
with the standard direct-current inter- 
urban apparatus. 
For the purpose of testing the new 
alternating-current motor, a second trol- 
ley wire has been erected over each track 


A N exhibition of the new single- 


Fie. 2.—Virw on BALLSTON LINE or SCHENEC- 
TADY RAILWAY COMPANY, SHowING BotnH 
DIRECT AND ALTERNATING-CURRENT 
TROLLEY LINES. 


from which the alternating current is 
taken. 

The run over this road was made with- 
out any hitch and the operation of the 
motor was demonstrated both on alternat- 


ing and direct currents. The car returned 
to Schenectady and the party for New 
York were transferred to another car 
which carried them over the high-speed 
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its commutating qualities and method of 


control prove equally satisfactory. 
On the Ballston extension of the Sche- 


nectady Railway advantage is taken of 


Fig. 1.—CAR OF THE SCHENECTADY RAILWAY COMPANY FITTED WITH SINGLE-PHASE 
ALTERNATING-CURRENT COMPENSATED MOTOR EQUIPMENT. 


line to Albany, where they again took the 
special car to New York. The entire trip 
was exceedingly pleasant and was made 
without any delay whatever. The mem- 
bers of the party showed a keen interest 
in the new equipment and were greatly 
pleased with its operation and appearance. 

The alternating-current motor as de- 
veloped by the General Electric Company 
and installed on the Ballston line is of 
the “compensated” type, so named on 
account of the character of the field wind- 
ing, which neutralizes or compensates for 
the armature reaction. Both the com- 
pensated motors and control are adapted 
for operation on the 2,000-volt alternat- 
ing-current trolley between cities and the 
standard 600-volt direct-current trolley in 
Schenectady. This ability of the compen- 
sated motor equipments to run over tracks 
equipped with either alternating-current 
or direct-current trolley makes their field 
of application very broad, as the cars can 
secure all the benefit of running over ex- 
isting city tracks without in any way 
sacrificing their running qualities upon 
suburban sections equipped with alter- 
nating-current trolley. 

The compensated motor is essentially a 
variable-speed motor, the speed-torque 
characteristic being very similar to that 
of the direct-current series motor, while 


the ability of the compensated motor to 
operate with either alternating or direct 
current, The extension is 15.5 miles in 
length, including 3.9 miles of city run- 
ning in Schenectady over tracks equipped 
with direct-current trolley. 

Centre pole bracket construction is used, 
there being two brackets supporting the 
two 600-volt direct-current trolley wires 
and a cross-arm supporting the two 2,200- 
volt alternating-current trolley wires. The 
Ballston extension has been operated for 
several months with direct-current equip- 
ments, and their operation being contin- 
ued in part necessitated an additional set 
of trolley wires for the alternating-cur- 
rent equipments which would not inter- 
fere with the direct-current trolleys. The 
centre poles are thirty-four feet long 
and are spaced 100 feet apart, the alter- 
nating-current and direct-current trolley 
wires being No. 000 grooved section with 
no feeders for the alternating-current 
trolley and with a 500,000 circular mils 
feeder reenforcing the direct-current trol- 
ley. The direct-current trolley conforms 
to standard bracket construction and pre- 
sents no unusual features, while the alter- 
nating-current trolley wire is suspended 
from a three-eighths-inch steel catenary. 
The alternating-current trolley is clipped 
to the catenary midway between poles, and 
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the catenary in turn is hung over porce- 
lain insulators on wooden cross-arms, the 
whole forming a construction of great 
flexibility, with the further advantage of 
providing excellent insulation with stand- 
ard porcelain insulators and eliminating 
the span wires adjacent to the trolley 


ELECTRICAL REVIEW 


ally and through passenger and freight 
handled by steam locomotives, pending a 
complete change to electrical operation. 
The trolley wire and insulators being off- 
centre are not exposed to the gases of the 
locomotive exhaust, and a catenary con- 
struction placed off-centre can be hung 


Fia. 3.—THE SINGLE-PHASE ALTERNATING-CUBRENT RAILWAY MOTOR 
DESIGNATED AS THE COMPENSATED TYPE. 


wire, thereby preventing the pole catch- 
ing should the trolley-wheel leave the wire. 

With the alternating-current system 
using a trolley and track return there is 
an inductive drop in the trolley and rails 
with an additional loss in the latter case 
due to eddy currents and hysteresis. 
Measurements made upon the Ballston 
line indicate an apparent trolley resist- 
ance of 1.3 times the ohmic resistance, 
and a rail resistance 6.55 times the ohmic 
resistance. 

The resistance of the alternating-cur- 
rent trolley wire is somewhat reduced by 
the steel catenary in parallel with it. The 
alternating-current trolley wires are five 
feet apart and 16.5 feet above track, 
while the four seventy-five-pound track 
rails are tied together everv 1,500 feet. 
The increased resistance with alternating 
current is a serious factor in low volt- 
age alternating-current city systems, but 
since the compensated motor operates per- 
fectly with the direct current of our city 
systems, no general necessity exists for 
a low voltage alternating-current trolley. 

The form of alternating-current trolley 
adopted for the Ballston line is adapted 
to the requirements of steam roads where 
the local service is taken care of electric- 


much lower than a standard centre wire 
without interfering with brakemen on 
freight cars. A low-running trolley at 
the side of the car is also preferable in 
main line operation as it conforms better 
to the clearance diagram of such roads 
without calling for too great a change in 
height of the trolley-wheel or bow. The 
trolley suspension adopted on the Balls- 
ton line therefore affords valuable expe- 
rience with a form of construction adapted 
to the requirements of electrically con- 
verted steam-operated lines. 

The present substation of the Schenec- 
tady Railway is temporarily located at 
Ballston Lake. This substation is oper- 
ated from the distributing system of the 
Hudson River Power Company, but ow- 
ing to the fact that this system operates 
at forty cycles it became necessary to in- 
troduce a frequency-changing device, and 
an inverted converter operated from the 
substation direct-current bus-bars afforded 
the most ready means of obtaining twenty- 
five-cycle current. The permanent sub- 
station will be erected at Ballston and the 
inverted converter will be replaced by a 
motor-generator set which will give bet- 
ter regulation than can be obtained from 
an inverted rotary converter. The sub- 
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station feeds directly into the trolley cir- 
cuit at 2,200 volts: with no outside trans- 
former substations. 

Owing to the fact that twenty-five- 
cycle three-phase generators are almost 
universally used to supply rotary con- 
verters in existing interurban railway sys- 
tems, the General Electric Company has 
adapted both the design of the compen- 
sated motor and the alternating-current 
distributing system to operate from ex- 
isting twenty-five-cycle generating sta- 
tions. As the alternating-current motor 


` is single-phase, a single-phase generating 


and distributing system commends itself 
on account of its simplicity. The step- 
down transformers may be tied together 
on the low-tension side through the trol- 
ley with consequent reduction in amount 
of copper required. Each substation acts 
as a reserve to the adjacent one and a 
transformer may be cut out without shut- 
ting down a trolley section. 

When it is desired to make use of or 
install a three-phase generator to take 
care of the operation of rotary convert- 
ers, induction motors, etc., the preferred 
arrangement to balance the load at each 
substation is to install three-phase, two- 
phase transformers connected two-phase 
on the secondary side and feeding sepa- 
rate trolley sections from the two phases. 

The car equipped with the compen- 
sated motors weighs 30.4 tons total with- 


oe on 
INTERMEDIATE SUB STATION. 


Fie. 4.—SCHEME FOR A SINGLE-PHASE RAILWAY 
DISTRIBUTING SYSTEM. 


out passengers, and is geared for a maxi- 
mum speed of about forty-three miles per 
hour on level. The car manufactured by 
the J. G. Brill Company has a thirty-two 
foot body, is forty-three feet over all, 
and a seating capacity of forty-four pas- 
sengers. The body is mounted upon 
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Brill No. 27 trucks, having six-foot wheel- 
base, each truck carrying two compen- 
sated motors, each motor equivalent to 
a fifty-horse-power direct-current motor. 
standard railway rating. 

The compensated motor consists of an 
annular laminated iron ficld with a dis- 
tributed winding similar to that of an 
induction motor, and an armature pro- 
vided with a commutator similar in 
general mechanical construction to a di- 
rect-current railway motor armature. 
These motors are wound for 200 volts, 
are permanently connected two in serics, 
and are fed from the 400-volt secondary 
of an eighty-kilowatt, air-blast, step-down 
transformer carried on the car. The 
distributed character of the field wind- 
ing compensates for the armature 
reaction, so that power-factors are rela- 
tively high throughout the range of 
operation. This type of motor is so de- 
signed that at the free-running speed of 
the car, which is the condition most fre- 
quently met with in suburban work, the 
power-factor and efficiency are nearly at 
their maximum values. 

A set of motor characteristics is shown 
in accompanying diagrams for both al- 
ternating-current and direct-current run- 
ning. It will be noted that the speed- 
torque characteristics for alternating-cur- 
rent running are equal to direct-current 
running in meeting the requirements of 
railway work. Unlike the multiphase in- 
duction motor with its practically con- 
stant-speed characteristic, the compensated 
motor varies its speed with the load and is 
thus better adapted to operate trains over 
an irregular profile. The commutation of 
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the compensated motor is equally satis- 
factory when running alternating cur- 
rent or direct current, and* this good 
commutation is secured by careful elec- 
trical and mechanical design without 
using high-resistance leads. 

Our city 
panded and cover such a large territory 


railway systems have so ew- 
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as to make it objectionable, both on 
the score of first cost and complication, 
to install a separate alternating-current 
trolley at reduced potential in order that 
cars equipped with alternating-current 
motors may benefit from running over 
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MOTOR. DIRECT-CURRENT RUNNING. 


city streets at termini and en route. 
There is a comparatively small additional 
expense required to adapt alternating- 
current equipment to run either alter- 
nating current or direct current, and in 
the case of the Ballston line this is ac- 
complished with the use of a standard 
K-28 direct-current series parallel con- 
troller used in connection with a commu- 
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7.—SCHEME OF CONNECTIONS OF CoM- 
PENSATED MOTOR FOR DIRECT AND ALTER- 
NATING-CURRENT RUNNING. 


Fye. 


tating switch to change field connections. 
entout step-down transformer, change 
line fuses, ete. The time required to 
operate the commutating switch is but a 
few seconds. The scheme of connec- 
tions in diagrammatic form is shown in 
accompanying prints. 
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The commutating switch is interlocked 
with two main oil switches, one being in 
the high-tension alternating-current and 
the other being in the direct-current cir- 
cuit, this interlocking being so arranged 
that only one switch can be closed at a 
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Fie. 6.—CHARACTERIBTIOS OF COMPENSATED 
MOTOR, ALTERNATING-CURRENT RUNNING. 


time and the commutating switch can only 
be thrown when the oil switches are in the 
off position. Owing to the fact that the al- 
ternating-current trolley construction is 
off-centre, while the standard city and 
suburban trolleys are directly overhead. 
it has been necessary to provide double 
sets of trolleys, one for alternating cur- 
rent and the other for direct current, 
hence the necessity of interlocking the 
oil switches and commutating switch to 
prevent trouble should both trolley poles 
accidentally be up at the same time. 
Where centre wire construction is used 
on both the city and suburban sections, 
the alternating-current and direct-cur- 
rent trolley wires may be overlapped for 
a short distance to facilitate changing 
from one trolley to the other. 

With equipments operating with both 
alternating-current and direct-current 
power it is preferable to utilize the 
standard series parallel controller in or- 
(er to minimize weight of controlling 
apparatus. Such a method of operation 
will not give quite so high efficiency when 
accelerating with alternating current as 
could be obtained with potential con- 
trol. This difference, however, 1s very 
small due partly to the infrequency 
of stops occurring upon those sections of 
the road equipped with alternating- 
current trolley, but principally due to 
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the flexible character of the speed-torque 
curve of the alternating-current motor 
which gives a high efficiency of accelera- 
tion with series parallel control. 

With modern suburban cars, especially 
those equipped with train control, air 
brakes, air compressors, etc., there is 
some difficulty in suitably locating the 
proper apparatus, even when equipped 
for direct-current running only. With 
cars equipped for both alternating-cur- 
rent and direct-current running, using 
series parallel controller, there will be 
required but slightly more space and 
weight than for direct-current running 
only. Should, however, advantage be 
taken of the slightly better efficiency 
of alternating-current potential control, 
such cars must be operated by alternating 
current upon both suburban and city sec- 
tions with the resulting disadvantages, 
or the installation of two separate con- 


trolling systems must be considered, ne- 


cessitating a considerable increase in 
weight and difficulty in providing room 
for the necessary apparatus. 

The efficiency of the potential control 
is not over two or three per cent higher 
than that of the series parallel control, 
but the use of the latter, permitting 
operation of both alternating current and 
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The transformer is suspended below the 
car floor, and all primary leading-in 
wires are carried in brass tubing which is 
grounded. Car lighting and heating is 
effected from the direct-current trolley 
in the standard manner, and from the 
alternating-current trolley from the sec- 
ondary of the transformer. Trolley poles 
and wheels are of standard design, 


Fic, 9. — Sincut-PuHase AIR-COOLED TRANS- 
FORMER FOR ALTERNATING-CURRENT CAR 
EQUIPMENT. 


the alternating-current trolley pole being 
somewhat shorter as this wire is lower 
than the direct-current trolley. The base 
of the alternating-current trolley is 
treated with vacuum compound and fur- 
ther insulated from the car body by com- 
position insulators. The air compressor 
for the brakes and whistle is operated 
hy a compensated motor which operates 
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tions over the same track illustrates 
what can be expected from series parallel 
control with compensated motors. The 
rate of acceleration is somewhat lower 
in the alternating-current run, hence re- 
quiring the application of power up to 
the moment of braking. The shape of 
the speed-time curve also is characteristic 
of alternating-current motor work ; that is, 
a comparatively short time on the con- 
troller with a large amount of motor 
curve acceleration. The short period of 
fractional voltage running of alternating- 
current motors makes the method of their 
control of secondary importance and 
largely minimizes the economy of poten- 
tial control over series-parallel control. 


The following constants apply to both 
sets of runs: 


COMPARATIVE ALTERNATING - CURRENT 
AND DIRECT-CURRENT RUNS. 


Direct Alternating 
Current. Current. 
Length of runs............ 1 6 miles 1.6 miles. 
Weight of car............. 31.55 tons 31 55 tons. 
Time. es riaa ae iaaa 180 seconds 180 seconds. 
Average current poweron 220 amperes. 346 amperes. 
Average voltage........... 425 
Volt-amperes full speed on 
NOVO) sched ensen eroe sea 98 110 
vO apere hrs. per ton- 
oe of given run........ & i 125.5 3 
verage speed............ m.p.h. 32 m.p.h. 
Schedule speed including p d 
15 seconds’ stop.......... 29.5 


The low volt-ampere hours per ton- 
mile of the direct-current run is partly 
due to the better efficiency and power- 
factor of the compensated motor when 
run direct current, and partly due to the 
somewhat higher rate of acceleration, per- 


Fics. 10 anp 11.—CURVES SHOWING PERFORMANCE OF COMPENSATED MOTOR FOR DIRECT-CURRENT AND ALTERNATING-CURRENT RUNNING. 
Curves WERE OBTAINED BY THE AUTOMATIC RECORDING INSTRUMENTS DEVELOPED EB8PECIALLY FOR RaILway WORK. 


direct current, secures the advantage of 
the higher efficiency of the motors when 
running direct current over city streets. 

For locomotives or other service where 
no necessity exists for operation over 
city direct-current systems, the potential 
method of control may offer advantages 
sufficiently great to warrant its adop- 
tion. 

The eighty-kilowatt step-down trans- 
former is air-cooled, forced draught be- 
ing obtained by motion of the car itself. 


from both alternating-current and direct- 
current circuits. 

It is instructive to compare the per- 
formance of the compensated motor equip- 
ment when operated with alternating cur- 
rent and direct current. The ac- 
companying speed-time curves were 
taken over the same stretch of track 
with alternating current and repeat- 
ed with direct current. The direct- 
current speed-time and  ampere-time 
curves are typical and require no particu- 
lar comment. The alternating-current 
run taken under exactly similar condi- 


mitting some coasting and resulting in 
a more efficient speed-time curve. The 
difference in volt-amperes alternating cur- 
rent and direct current depends upon the 
length of a given run and the values ap- 
proach each other more nearly with a 
run of greater length. It will be noted 
that the compensated motors run the car 
at practically the same speed with 200 
volts per motor, alternating current, and 
300 volts, direct current. This uniform 
speed is obtained by series paralleling the 
fields as shown in diagram of connections 
attached. 
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Tenth Annual Convention of the Ohio Electric Light Assoctation. 
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Proceedings of an Interesting Meeting Held at Sandusky, Ohio, August 16, 17 and 18, 1904. 


Ohio Electric Light Association 

was held at Sandusky, Ohio, on 
August 16, 17 and 18. Mr. J. H. Per- 
kins, general superintendent of the 
Youngstown Consolidated Gas and Elec- 
tric Company, elected last year as vice- 
president, presided over the sessions, the 
president, Mr. S. M. Rust, formerly of 
Piqua plant, but now with the Hobart 
Electric Manufacturing ‘Company, of 
Troy, Ohio, having resigned his office of 
president upon leaving the ranks of active 
membership. Mr. S. S. C. Ayres, super- 
intendent of the Greenville Electric Light 
and Power Company, in the absence of 
Secretary Gaskill, filled his chair. 

There was a tripartite interest attend- 
ant upon the gathering; first, the inter- 
course between central station men, for 
whom the association was primarily or- 
ganized; second, the opportunity afforded 
the supply men and manufacturers’ rep- 
resentatives for a clearing-house of ideas, 
and last, and in the minds of some twenty- 
seven candidates greatest, the ceremonies 
attendant upon the rejuvenation of the 
Sons of Jove, the new secret society among 
electrical men. 

The first session of the convention was 
held at 2 P. m. on Tuesday. The follow- 
ing new members were elected: active, 
Gallipolis Gas and Electric Company ; Mt. 
Gilead Water, Light, Heat and Power 
Company; the Cardington Electric Light, 
Heat and Power Company; the New Lis- 
bon Gas Company; the Delta Electric 
Light Company; the Crestline Iluminat- 
ing Company; the Bellevue Light and 
Power Company. 

Mesers. S. M. Rust and W. J. Hanley 
were appointed sergeante-at-arms, and Mr. 
C. M. Hart, of the Sandusky Gas and 
Electrice Company, was made generalissi- 
mo of the ladies entertainment committee. 
He was assisted by Mrs. H. B. Warren, 
chairman, Mrs. W. Beupel and the Misses 
Bernice Warren and Lenhart. 

The president made a plea in the in- 
terests of better business records. He sug- 
gested several advantages which had come 
about in his career as the result of sys- 
tematizing and studying statistics of op- 
eration. It was a surprising fact that of 
twenty-two plants operating in or near to 
Ohio territory, only two knew how much 
coal they were burning per kilowatt-hour, 
and only three had kept a record of their 
output per day or per month when ap- 
pealed to for information of this nature. 


ii tenth annual convention of the 


The first paper read was that by Mr. 

Lehman B. Hoit, on “A Day Load as a 
Factor in Central Station Earning Capac- 
ity.” 
The object of Mr. Hoit’s paper was the 
consideration of some of the essentials of 
electric power transmission from a central 
station point of view, and to give a par- 
tial appreciation of the relation of costs, 
returns and load-factors that such a sta- 
tion bears to isolated systems for manu- 
facturing purposes. 

Mr. Ayres asked if calculations for 
regulation would agree always with the 
results of the test in that regard? 

Mr. K. C. Randall stated that calcu- 
lated results will agree more closely with 
the actual values than test results. 

Mr. S. E. Johanneson, of Pittsburg. 
read a paper entitled “Transformer Test- 
ing for Central Stations.” 

This was a most interesting and valu- 
able paper and in the main gave the vari- 
ous tests which may be applied to trans- 
formers. These included preliminary tests, 
for ratio and polarity; temperature and 
insulation tests, for determining con- 
tinuity of service; resistance, impedance 
and regulation tests, for determining 
quality of service; and: iron loss, copper 
loss, and efficiency tests for determining 
economy of operation. The descriptions 
of these tests were supplemented by dia- 
grams and exhaustive discussions of each 
circuit. 

Mr. P. R. Boole, of the Electric Ap- 
pliance ‘Company, Chicago, read a paper 
entitled “Relation of the Supply House 
to the Central Station.” 

Mr. Boole sketched bricfly the develop- 
ment of the electrical supply houses of 
the country. Twenty; years ago prac- 
tically the only items carried in stock were 
underwriters wire, sockets, wood rosettes, 
wood base cutouts and wood cleats. At 
the present time it was necessary for a 
supply house to carry in stock or at least 
be able to secure immediately about 16,- 
000 different items. He commented upon 
the training of salesmen for the special 
work of calling upon central station men 
and their usefulness in disseminating in- 
formation. 

Mr. H. W. Hillman, of the General 
Electric Company, Schenectady, N. Y., 
read his paper on “The Important Re- 
lation of Electric Heating Devices to Cen- 
tral Stations.” 

Mr. Hillman spoke of the great ad- 
vance in the use of electricity for heat- 


ing and cooking purposes. This, in his 
opinion, offers the opportunity for a new 
activity in central stations. Coste, as 
given by Mr. Hillman, easily permit com- 
petition with gas. 

Mr. Perkins thought that in order 
to ensure their adoption by people gen- 
erally, cooking apparatus using elec- 
trical current must appeal to the pocket- 
book of the consumer in economy of cur- 
rent; also, that it might be well to devise 
either a double wiring that would provide 
for two classes of use, as is the case with 
fuel and illuminating gas, or some means 
to offset the disadvantages met with in 
the cooking for one meal at least being 
done at the peak load. 

Mr. M. E. Turner asked if Mr. Hill- 
man was going to build up such a tre- 
mendous heating business, the maximum 
going on at six o’clock in the morning, 
or twelve noon, how could then the cen- 
tral station be reasonably expected to give 
a lower rate at noon than at eix o’clock 
in the evening? He granted that the 
heating load would earn a lower rate, 
just as the motor load had earned a lower 
rate, but in neither case should this be 
on account of the time of the maximum 
load, but because of the length of time 
used. Almost all these devices crose the 
maximum load on the station, because es- 
pecially in winter in the cities the maxi- 
mum starts up on dark days along about 
half-past two or three o’clock. As the 
motor and heating loads are built up the 
load curve will flatten. Users should be 
charged for their proportion of standing 
charges, whether their maximum comes at 
twelve noon or six at night. Some sort 
of cooking is done almost all day long 
during the summer months. 

Mr. Clohesey seemed rather concerned 
with the question of the reliability of heat- 
ing and cooking devices, and the other 
phases of the matter so far as the distri- 
bution of the load would take care of 
themselves, and also the question of rates 
for such service. 

Mr. Jackson thought that even if found 
to be safe, the question still remained 
open as to whether cost would be pro- 
hibitive or not, and he urged that careful 
investigation be had so as to ascertain, 
if possible, what rate should be charged 
for such service, and whether it was pos- 
sible to supply it cheaply enough to justi- 
fy exploiting the devices. Mr. Turner 
thought it would be highly inaccurate to 
infer simply because the average cost of 
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current might be placed at five cents and 
sold at seven, eight or ten cents that a 
reasonable profit would be proved by tak- 
ing that inethod of arriving at it. 

Mr. Ayres said that in this city, 
Greenville, they had a system which took 
care of that question very nicely. There 
are a large number of costs to the central 
station that are in no way dependent upon 
the amount of current produced, but are 
measured by the size of the station or its 
capacity to produce a maximum amount. 
In his city the central station is divided 
into two general heads. The figures are 
taken from the books of the secretary, 
showing actual expenditures for all claases, 
and analyzed and placed under one or the 
other of two columns, in one column be- 
ing placed all costa that do not vary 
with the amount of daily consumption of 
current, but vary simply with reference 
to the size of the station; and in the 
other column, all costs that vary with the 
amount of current produced. As a result, 
after examination and deductions made, 
it was found that the cost per kilowatt 
per month of connected load, provided it 
was turned on at all times, was $3, ac- 
cordingly consumers are charged $3 per 
kilowatt per month of connected load, and 
in addition a charge is made at a uniform 
rate for hours turned on, which latter 
charge varies with the amount per month 
consumed. 

The first paper to be read on the sec- 
ond day was by Mr. H. W. Hillman, of 
the General Electric Company, Schenec- 
tady, on “The New Luminous Are Street 
System.” 

Mr. Hillman stated that 300 magnetite 
lamps had been operating at Jackson, 
Mich., for a period of three months, and 
for four months at Portland, Ore., in a 
most satisfactory manner. He described 
the equipment of the system, which in- 
cludes a Brush dynamo. wound for four 
amperes and 11,250 volts, serving about 
135 magnetite lamps, and a new type of 
combination hanger and cutout. The lu- 
minous arc, he said, gave an effective 
illumination of about thirty per cent 
greater than the enclosed arc—either 
series direct or series alternating. Con- 
sidering the volume of light, the ef- 
ciency of the luminous are svstem was 
high. The electrode life of the lamp is 
150-175 hours. 

In the discussion following Mr. Hill- 
man, in reply to a question from Mr. 
Bechtel as to whether the saving in trim- 
ming justified the sacrifice in light, said 
that he believed if he were personally op- 
erating a plant that he would dake the 
150-hour electrode and give the city the 
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benefit of the better light; the difference 
between 150 hours and 500 hours might 
make a difference of one man only, which 
estimated at $600 a year would mean on, 
say, 600 lamps, $1 each, which was un- 
important when weighed against con- 
siderations of pleasing the people with 
the light. 

Mr. Randall asked in what respects the 
lighting was best, whether because of in- 
tensity, or the color of the light? Mr. 
Hillman replied because of the intensity 
and distribution. There are no heat rays 
in the mercury are, which can be proven 
by using the radiometer, but it gives a 
mild light peculiarly grateful to the eye, 
and the distribution is after the manner 
of daylight, of a mild form. But in Har- 
risburg, Williamsport, Brooklyn, Newton, 
Schenectady and a dozen different places, 
the results had been most satisfactory. 

Mr. K. C. Randall, of Pittsburg, Pa., 
followed with his paper, “Notes on In- 
candescent Street Lighting.” 


After calling attention to the need of 


an incandescent system of street lighting — 


where streets are narrow, crooked or 
heavily shaded, Mr. Randall describes the 
several systems of regulation which have 
been developed for series incandescent 
lighting. Particular attention was di- 
rected to the shunt-box system and to 
the constant-current transformer method. 
These two svstems were then compared, 
the general conclusions reached being 
that the shunt-box system is the cheaper 
for about seventy twenty-five-candle- 
power lamps or for about 100 fiftv-candle- 
power lamps. The losses of the shunt- 
box system are lower at small capacities 
up to twelve kilowatts in twenty-five- 
candle-power lamps and lower than the 
regulator system up to twenty kilowatts 
in using fifty-candle-power lamps. The 
shunt-box is more flexible for incandes- 
cent work, but where are lighting is also 
to be done the regulator system is pref- 
erable. While the latter svstem is in- 
ferior for small capacities, it is superior 
for large capacities, depending on the size 
of the lamp used. The power-factor and 
efficiency of the regulator at full load are 
high and falls as the load is reduced, 
while those of the shunt system remain 
constant for all loads. 
In the discussion Mr. Perkins asked 
if the series transformers were used could 
both ares and incandescents on the same 
circuit be inserted anywhere in the 
circuit? Mr. Randall replied in the af- 
firmative, but if the cireuit is of any 
considerable extent it might be better to 
make coil of your regulator 
good for the incandescent cirewit. Ad- 
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ditional lightning protection in a long 
circuit should be provided. 

Mr. E. H. Houghton’s paper, entitled 
“Notes on the Incandescent Lamp,” was 
listened to with interest. 

The symposium on central station 
heating which had been arranged, owing 
to the absence of the participants at this 
time, was postponed. A few remarks 
were made by Mr. Houghton in regard 
to lamp renewals. He had some data 
from Mr. Van Ness with the McMillan 
interests, to the effect that with lamps at 
sixteen cents cach, taking 420 hours as 
thcir life to smashing` point, renewing 
every seventy days, the cost of lamps 


per kilowatt-hour is seventy-six cents; 


cost of 
0.071 
watt 


renewing per 
cent. 
lamp, 


kilowatt-hour, 
A three and one-half- 
750 hours to smashing 
point, twelve per cent days as the period 
of renewal, cost of lamps per kilowatt- 
hour is thirty-eight cents; cost of re- 
newing per kilowatt-hour is thirty-six 
cents. Mr. Wilcox, the writer continued, 
of the General Electric Company, advo- 
cates the use of a lamp even higher in 
efficiency than three watts per candle; 
and that a 3.1-watt per candle lamp 
should, at least, be supplied in central 
station service. Mr. Van Ness assuines 
a 3.1-watt lamp io have a life of 420 
hours, and a 3.5-watt lamp to have a 
life of 750 hours. Mr. Whipple asked if 
Mr. Houghton when selling to a central 
station man a 3.1-watt lamp, would guar- 
antee him more than from 6,300 to 6,000 
candle-hours? Mr. Houghton replied 
that his company guaranteed 8,500 can- 
dle-hours on a 3.1-watt lamp of double- 
filament type; and 7,500 candle-hours on 
oval anchor type. 

The afternoon session of Wednesday 
was opened by a paper on “The Steam 
Turbine and Its Use? by Mr. B. ©. 
Crocker, of the Warren Electric Manufac- 
turing Company, Sandusky, Ohio. Mr. 
Crocker stated that his company was 
building 300-kilowatt machines at pres- 
ent, the largest size, and had one in use 
at its factory in use on testing block: 
geared to a shafting for testing its 
belted machines. 

The form of turbine devised by Mr. 
Crocker is built on the principle of ex- 
panding steam in a diverging nozzle down 
to a given pressure, where it impinges on 
the first set of blades or buckets fastened 
to a revolving dise. It is then expanded 
on successive sets of blades until it 3s 
delivered to the exhaust in a nearly sta- 
tionary condition. The speed regulation 
is such dhat twa per cent is guaranteed. 

Mr. Frank Conrad read a paper on 
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“The Instrument Equipment of a Test- 
ing Department.” The very fine line of 
instruments of precision on exhibit by the 
Westinghouse Electric and Manufactur- 
ing Company at this convention was pe- 
culiarly appropriate in connection with 
Mr. Conrad’s subject. 

Mr. Conrad emphasized the importance 
of the proper selection of the instrument 
equipment, and the degree of accuracy re- 
quired. ‘The adaptability and service of 
portable instruments were discussed, and 
the use of both direct-current and alter- 
nating-current apparatus detailed. Auxil- 
lary devices were discussed and the au- 
thor devoted an extensive chapter to an 
essay on standard instruments. . 

“Graded Costs of Electric Supply” was 
the title of a paper read by Mr. M. E. 
Turner, of the Cleveland Electric Illumi- 
nating Company. 

Mr. Turner showed in simple form the 
necessity for a system of graded costs, 
or rather charges, for electricity supply. 
Jie called attention to the disproportion 
of service capacity and service demanded 
which had a universal existence. He di- 
vided costs into standing and running 
charges and then gave an illustration of 
the method, assuming a station of 500- 
kilowatt capacity, and the units to be sold 
per year amount to 450,000 kilowatt- 
hours. It was estimated that there was 
a standing cost of $80 for each kilo- 
watt of capacity installed, or 21.9 cents 
per day for each kilowatt of capacity held 
at the customer’s disposal, whether cur- 
rent is generated for that customer for 
one hour or for twenty-four hours per 
day; the running cost was 2.11 cents per 
kilowatt-hour sold, derived by dividing 
the total running charge per annum by 
the 450,000 kilowatt-hours sold. Divid- 
ing the fixed cost of $80 by 365 days, 
and adding the running cost of 2.11 cents 
per kilowatt-hour, it gives the total cost 
per kilowatt-hour to this supply station 
for the electricity used any number of 
hours per day of the kilowatt capacity 
held at a customer's disposal. This cost 
varied from 3.02 cents per kilowatt-hour 
for twenty-four hours per day, to 24.01 
cents per kilowatt-hour for one hour per 
day. 

The closing paper of the afternoon was 
that by Mr. G. Brewer Griffin, of the 
Westinghouse Electric and Manufacturing 
Company, Pittsburg, Pa., entitled “Points 
for Consideration when Purchasing 
Series Alternating-Current Are Lamps.” 


The author treated this subject ex- 
haustively, going into the phenomena of 
opdies and illiamination and burning of 


carbon, Discussing the points to be 
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understood when selecting a series alter- 
nating-current arc lamp equipment, he 
took up in turn the mechanical construc- 
tion, the mechanism, the, electrical per- 
formance, the commercial performance, 
the commercial operation, the comparative 
advantages, the mechanical construction, 
the electrical construction and the con- 
trol panel. 

The Thursday morning session closed 
the convention. At this session a paper 
was read by Mr. W. E. Richards, of the 
Toledo Railway and Light Company, on 
“Unaccounted-for Current.” He said that 
each part of a system should be examined 
carefully for loss and that the meters 
should be inspected frequently. Mr. 
Bechtel stated that at Toledo they had 
two systems, one alternating current and 
one direct current, the down-town being 
entirely direct three-wire design; they 
account for about ninety-two per cent of 
that current, and about eighty per cent 
of the alternating current. Three years 
ago the loss in the alternating-current 
district was about sixty per cent; most 
of the loss had been found in the trans- 
formers, due to old and obsolete types of 
transformers, which have since been 
changed to modern types of oil coil. The 
feeder system was gone over to some ex- 
tent, but had not proved so important an 
item; the feeder drop did not exceed five 
per cent, and that upon the peak only. 
Mr. Bechtel agreed with Mr. Perkins in 
the latter’s statement ‘that the greater part 
of the unaccounted-for current was in 
transformers and meters. Changes in 


transformers made at Youngstown had 


resulted in cutting down the core losses 
sixty-six and two-thirds per cent. 

The discussion having closed on the 
paper, President Perkins presented for 
consideration ‘the following question 
which had been passed up: “I should like 
to know of some inexpensive and reliable 
way of testing a Thomson recording watt- 
meter without taking it out of service and 
moving to the testing room or laboratory 
at the central station.” Mr. Turner took 
the general ground that meter inspections 
should not be made on premises; if the 
object was to make a cheap test, the test- 
ing could be done at less expense in the 
testing room than on premises; there was 
greater percentage of error in testing on 
the premises, and acceding to every trivial 
request to test a meter on premises had 
the effect of destroying confidence in 
meters, which have now reached such a 
high degree of accuracy and reliability 
that they are as accurate or more so than 
meters for any other form of publie serv- 
lee His experience was that a man at 
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the central station laboratory could test 
on an average twenty-five meters per day 
as against eight or ten on premises, and 
do it much more satisfactorily, including 
necessary repairs and adjustments. Mr. 
Gilmartin asked if a commutator meter 
in process of being transported to place 
after testing at central station would stay 
in the same ¢ondition that it was after 
test had been completed at the central 
station? Mr. Turner thought that with 
proper men employed in this branch. the 
meter would be handled properly and be 
subject to no difficulties from jar in mov- 
ing back to premises. 

In the absence of Mr. Gaskill, his paper 
on “Joint Use of Poles by Public Service 
Companies” was read by Mr. Perkins, and 
after a discussion of some of the points 
contained in it, in executive session, the 
recommendation to appoint a special com- 
mittee was.concurred in, the committee 
not being named, however, at this time. 
After hearing in executive session reports 
of officers and special committees, the 
convention went into election of officers, 
resulting as follows: 

President, M. E. Turner, Cleveland, 
Ohio. | | 
Vice-president, F. E. Valentine, Piqua, 
Ohio. 

Secretary-treasurer, D. L. Gaskill, 
Greenville, Ohio. 

Advisory committee, D. L. Gaskill, 
Greenville; Samuel Seovil, Cleveland : 
E. J. Bechtel, Toledo. | 

Executive committee, J. H. Perkins, 
Youngstown; C. M. Hart, Sandusky; J. 
F. Bendure, Tama; M. C. Hull, Colum- 
bus; W. E. Miller, Mt. Gilead. 

Finance committee, ©. E. Tnman, War- 
ren; N. Way, Lisbon; W. P. Engle, De- 
fiance. 

The president-elect, Mr. M. E. Turner, 
of the Cleveland Electric Illuminating 
Company, has been a regular attendant 
upon the meetings of this association for 
some years, and has contributed many 
valuable papers and discussions to its pro- 
ceedings. His attention has been largely 
directed to a close study of the details 
of operating expense and economy, and 
under his leadership it is expected that 
this department of the work of the asso- 
ciation will receive on its programmes the 
consideration its importance justly merits. 
In his speech of acceptance President-elect 
Turner after thanking the members for 
the unexpected compliment paid him, ad- 
verted to the valuable work done by the 
retiring president. and by Secretary Gas- 
kill, in whose capable hands most of the 
detail work of the association must neces- 


sarily remain, A special vote of thanks 


to ex-President Perkins was adopted, and 
tion of Me Wace fhe former on mo- 

- Valentine, the latter on motion 
of Mr. McKnight. 

On motion also of Mr. McKnight the 
usual resolutions of thanks were adopted 
to the following: the Warren Electric 
Manufacturing Company, the Sandusky 
Gas and Electric Company, Mr. C. M. 
Hart, manager, and to the ladies enter- 
tainment committee, Mre. H. B. Warren, 
Mrs. W. Beupel, Miss Bernice Warren and 
Miss Lenhart, also to the technical and 
daily press. 

The Warren Electric Manufacturing 
Company, through its Mr. Muir and 
others of its force, contributed greatly 
to the social pleasures of the meeting. A 
cap of special design was furnished, and 
on Tuesday evening the Warren company 
took the convention to Cedar Point and 
made up a theatre party there. 

The ladies entertainment committee es- 
corted the visiting ladies to the Soldierg 
Home by trolley, also to Ruggles Grove, 
where they were guests of the Lake Shore 
Electric Railway Company. 

The Westinghouse company displayed 
a fine line of instruments of precision and 
arc lamps. It showed, downstairé’in the 
lobby, a constant-current regulator for al- 
ternating-current series lamps and other 
numerous exhibits. 

The Nernst Lamp Company lighted the 
hotel lobby with its lamp, and showed up- 
stairs its lights under wattmeter test and 
lighting colors illustrating the approach 
of the illumination to daylight effects. 

The General Electric Company, in the 
parlor adjoining the convention room, 
made an elaborate display, showing ita 
new mercury orthochrome lamp which 
contains a mercury lamp, and six incan- 
descents which furnish the red rays lack- 
ing in the plain mercury type; also a new 
monochrome type mercury tube with holo 
plane enclosing globe, to secure distribu- 
tion, and a mill type for lighting factories, 
draughting rooms, etc., where a steady 
light is desired and one easy on the eyes, 
The mereurv lamps were run from a mer- 
cury rectifier, rectifying 330 volts alter- 
nating current to a direct current of 125 
volts suitable for running the lamps. The 
luminous are received many favorable 
comments. 

The new candy-making machine was 
shown in this room by Mr. Goodwyn. 

The Duncan Electrical Manufacturing 
Company showed its wattmeter of late 
design with visual bearings and com- 
pensating device, 

The Wagner Electric Manufacturing 
Company, of St. Louis, exhibited its 
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motor, transformer, switchboard type of 
ammeter and portable ammeter, the lat- 
ter of new design. 

The following were in attendance repre- 
senting central stations: 

Bellevue—G. Cathcart, superintendent 
Bellevue Light and Power Company. 

Bellaire—E. L. Booth, superintendent 
Bellaire Light and Power Company. 

Cleveland—M. E. Turner, J. T. Ker- 
mode, Cleveland Illuminating Company. 

Columbus—M. C. Hull, Columbus Rail- 
ways and Light Company. 

Defiance—W. P. Engle, People’s Gas 
and Electric Company. 

Delaware—E. F. Gwynn, Delaware 
Electric Light and Power Company. 

Delta—C. S. Longnecker, Delta Elec- 
tric Light Company. 

Gallipolis—C. L. Steenbergen, superin- 
tendent Gallipolis Gas and Electric Com- 

ny. 
Greenville—S. S. C. Ayres, superin- 
tendent Greenville Electric Light and 
Power Company. 

Kenton—Frank Espy, superintendent 
electrical department, Kenton Gas and 
Electric Company. 

Lima—J. A. Bendure, manager Lima 
Electric Railway and Light Company. 

Lisbon—N. Way, secretary and mana- 
ger Electric Light Company. 

Mt. Gilead—W. E. Miller, manager 
Water, Light, Heat and Power Company. 

Middlctown—E, H. McKnight, Middle- 
town Electric Light and Power Company. 

Mt. Vernon—W. B. Wilkinson, Mt. 
Vernon Electric Light and Power Com- 
pany. 

Piqua—F. E. Valentine, Fred. W. C. 
Bailey. 

Sandusky—C. M. Hart, Sandusky Gas 
and Electric Company; W. M. Lenhart. 

Toledo—E. J. Bechtel, John Gilmartin, 
W. E. Richards, C. N. Jackson. 

Warren—C. E. Inman, superintendent 
Warren Water and Light Company; S. F. 
Messcr. 

Washington—G. N. Clapp, Washington 
Gag and Electric Company, Middletown, 
Ohio, 

Wauseon—W. F. Hubbell, H. H. Will- 
iams and Company, Wauseon Electric 
Light Plant. 

Youngstown—J. H. Perkins, general 
superintendent; E. H. Beil, assistant gen- 
eral superintendent Youngstown Consoli- 
dated Gas and Electric Company. 

Springfield, IN.—E. G. Schmidt, gen- 
eral superintendent Electric Light and 
Power Company and other companies 
there. 

The following representatives of manu- 
facturing and supply houses were in at- 
tendance : 

Banner Electric Company—N. L. Nor- 
ris, secretary and general manager, 
Youngstown, Ohio. 

The F. Bissell Company—Frederick 
Bissell, president, Toledo, Ohio. 

Bryan-Marsh Companv—FK. H. Hough- 
ton, general manager, Chicago; F. W. 
Godfrey, Cincinnati. 

Buckeye Electric 
Bliss, Cleveland. 

Bullock Electric Manufacturing Com- 


Company—F. W. 
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pany—F. C. Colwell, 
Wharton, Cleveland. 

Central Electrice Company—Allen S. 
Pearl, Chicago. 

Cleveland Electrical Supply Company 
—H. H. Cudmore, Cleveland, Ohio. 

Crouse-HindsCompany—NathanShute, 
Cincinnati, Ohio. 

Doubleday-Hill Electric Company— 
Elliott Reynolds, Pittsburg, Pa. 

Duncan Electric Manufacturing Com- 
pany—Wm. H. Sinks, La Fayette, Ind. 

Electric Appliance Company—Philip 
Cass, Chicago; Perry R. Boole, Chicago. 

Electric Candy Machine Company—T. 
G. Goodwyn, Nashville, Tenn. 

General Electric Company—W. J. Han- 
ley, H. C. Hauck, A. S. Hertz, Cincin- 
nati; H. W. Hillman, F. G. Vaughn, Sche- 
nectady ; Robert E. Russell. 

General Incandescent Are Light Com- 
pany—H. B. Coles, manager, Cincinnati, 
Ohio. . 

Hobart Electric Manufacturing Com- 
pany—sS. M. Rust, Troy, Ohio. 

Louis T. Kaiser, of Thomas Emery’s 
Sons, Cincinnati. 

Kuhlman Electric Company, Elkhart, 
Ind. 

W. G. Nagel Electric Company—E. J. 
Paradis, Toledo, Ohio. 

Nernst Lamp Company—E. R. Roberts, 
Max Harris, Pittsburg, Pa.; J. C. Wright, 
Cleveland, Ohio; Charles F. Case, Nernst 
Lamp Company, Detroit, Mich. 

New York & Ohio Company—W. D. 
Packard, secretary-treasurer, Warren, 
Ohio. 

Post-Glover Electrie Company—Chas. 
S. Kuntz, E. L. Van Winkle, Cincinnati. 

John A. Roebling’s Sons—W. W. Af- 
fleck, J. W. Brooks, Cleveland. 

Rumsey Electrical Manufacturers’ Com- 
pany—George A. Rumsey, Jr., Philadel- 
phia, Pa. 

Sanderson & Porter—Leo. A. Phillips, 
New York. 

Sawyer Man Electric Company—T. H. 
Bailey Whipple, New York city. 

Standard Electric Company—G. C. 
Kuntz, L. T. Milnor, P. J. Williama, Cin- 
cinnati. 

Stanley Electric Manufacturing Com- 
pany—Thomas F. Clohesey, Cincinnati, 
Ohio. 

Stanley Instrument Company—F. J. 
Alderson, Great Barrington, Mass. 

Wagner Electric Manufacturing Com- 
pany—Dean Emerson, Cincinnati; Clar- 
ence E. Delafield, St. Louis, Mo.; L. B. 
Hoit. 

Warren Electric Manufacturing Com- 
pany—H. B. Warren, chief engincer; Jim 
Muir, E. C. Crocker, Sandusky, Ohio; F. 
Warren. 

Westinghouse Electrice and Manufactur- 
ing Company—W. W. Lovell, G. B. Du- 
sinberre, E. W. Word, R. W. Beebe, Cleve- 
land, Ohio; J. W. Schrantz, Cincinnati ; 
Wesley P. Jend, Columbus; R. L. Rath- 
bone, Detroit; G. Brewer Griffin, K. C. 
Randall, F. Conrad, Pittsburg, Pa. 

General Incandescent Are Light Com- 
pany—E. E. Schmid, assistant manager, 
Cleveland, Ohio. 


Cincinnati; F. 


Reviews of 


Zone Dynamos and Motors. 
A type of dynamo and motor differing 


somewhat from the usual is here described 


by Mr. Henry F. Joel. The principal 
feature consists in the construction of the 
energizing field coils, so that one coil only 
is required in place of two or more coils, 
and in the design of the position of that 
coil directly over the neutral zone of the 
armature and close to and either parallel 
with or cutting at a slight angle the arm- 
ature coils undergoing commutation. 
These features are thought to improve 
considerably the working and the output 
of the machine, and it is said that ma- 
chines constructed on this principle are 
smaller, lighter and more efficient than 
those of the old type. The contiguity of 
the field coil immediately over and close 
to the armature coil undergoing commu- 
tation limits, to some extent, the short- 
circuit current, and in this way improves 
the conditions of commutation and de- 
creases the heating of the armature. The 
adjacent. field coil forms a closed circuit 
over the commutating point, and has a 
transformer choking effect upon the short- 
circuited armature coil under commuta- 
tion. This, it is said, increases the spark- 
ing limits considerably, and the output 
of the armature. The arrangement of the 
field and field coil decreases magnetic 
leakage, allows the pole arc to be ex- 
tended, and makes possible the running 
of the motor in either direction with fixed 
brushes, without sparking. The type of 
construction ig simple and cheap. Motors 
of this type, with an output of from one 
to two horse-power, running at 1,500 rev- 
olutions per minute, have a total weight 
of seventy pounds, Forty-six-horse- 
power motors, running at 1,400 revolu- 
tions per minute, weigh complete 192.5 
pounds.—d bstracted from the Electrical 
Review (London), August 5. 
a 


Electric Lighting of Davenport, Tasmania. 


Davenport is a small town of about 
100 inhabitants, situated on the River 
Mersey in Tasmania, the large island 
Iving about 100 miles south of Australia. 
lwo years ago the town board decided 
to install an electric supply system for 
public and domestic lighting and for the 
supply of power. Direct-current, three- 
Wire, 140 volts of cross outers with accu- 
mulators was the system adopted. The 
equipment consists of a seventy-horsr- 
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power Climax boiler which supplies 
steam to a forty-eight-kilowatt, direct- 
coupled set, the engine being by Bellis & 
Morcom, and the generator a four-pole 
Brush machine. ‘The battery consists of 
240 Tudor cells with a balancing and 
booster set. The four machines are direct- 
coupled. The boiler feed pump is elec- 
trically driven, and the switchboard has 
been designed with a view to accommo- 
dating a second unit, for which there is 
sufficient space in the building. There 
was nearly a full load of lamps waiting 
for the plant before it commenced to run, 
and after eight months of operation it 
has been decided to duplicate the machin- 
ery at once. All the lighting mains are 
overhead, and there is nothing particu- 
larly novel about the outdoor work, ex- 
cept the method adopted for changing 
over from arc to incandescent lamps. At 
the present time there are twenty-nine in- 
candescent strect lamps of twenty-five 
candle-power each, and ten enclosed are 
lamps. There are ten more incandescents 
arranged to take the place of the are 
lamps when desired. To accomplish this 
the ten are lamps are arranged in series 
in two sets of five each on two parallel 
circuits. The incandescent lamps are con- 
nected across the circuits. When the arc 
Jamps are running the two circuits are 
connected in parallel across the two outer 
mains. By means of a three-pole double- 
throw switch the circuits can be thrown 
on the three-wire system, bringing the 
incandescent lamps into operation. The 
fuel used is bituminous coal of a fine 
quality, obtained within a few miles of 
Davenport.—Abstracted from the Elec- 
trical Engineer (London), August 5. 
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Armature Reaction in Alternators. 


In this research Messrs. J. B. Hender- 
son and J. S. Nicholson have endeavored 
to make a comparison between the theoret- 
ical and experimental reaction of a thirty- 
kilowatt, three-phase alternator. This 
machine is of a standard type, having ros 
tating field poles, and giving fifty cycles 
per second at 750 revolutions per min- 
ute. The normal electromotive force is 
200 volts, and the current per phase 
winding is eighty-seven amperes. When 
an alternator is running light, the elec- 
tromotive force in the armature is pro- 
duced by that portion of the field flux 


which cuts the armature windings; hence, 
if the magnitude and distribution of the 
field flux and the distribution of the arma- 
ture winding are known, it is not difficult 
to determine the electromotive force on 
open circuit. When the armature winding 
is supplying a current, the electromotive 
force at the alternator terminals is pros 
duced by a new flux, which is a resultant 
of all the magnetomotive forces acting; 
and although these magnetomotive forces 
may be known, it is difficult to determine 
the resultant flux which they produce. It 
is this problem which the authors here 
attempt to solve. By a consideration of 
the arrangement of the armature wind- 
ing, the curves of magnetomotive force 
are analyzed into a Fourier series, first 
for a single phase, and then for the three 
phases together. This given expression 
shows that the three fundamentals com- 
bine to give us a series of sine waves 
of magnetomotive force moving forward 
synchronously with the field poles, and 
therefore stationary over the poles. Sim- 
ilarly, combining the third harmonics 
gives a magnetomotive force rotating at 
one-third the synchronous speed in the 
opposite direction to the rotation of the 
ficld poles. The fifth harmonics move at 
one-fifth synchronous speed, and in the 
same direction as the field poles, and 
similarly for the others. Since these har- 
monics are moving relatively to the field 
poles, their effect will be more or less 
annulled by the amortisseurs and the field 
coils. The fundamental wave which does 
not move relatively to the field poles is 
not damped, and therefore produces most 
of the armature reaction. The case is 
then considered where the dynamo is 
working at a zero power-factor, and the 
load curves are computed. To test these 
theoretical curves, load characteristics of 
the machine were determined experimen- 
tally for fifty and seventy-five amperes, 
for lagging and leading currents at zero 
power-factor. This load was obtained by 
means of two rotary converters separately 
excited, and the power necessary to drive 
the converters was supplied by direct cur- 
rent to the brushes on the commutator. 
The results of the experiments show very 
close agreement with the theoretically de 
termined curves.—Abstracted from the 
Electrician (London), August 5. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS 


New General Electric Type-TD Volt- 
age Regulators for Direct-Cur- 
rent Generators. 


Che General Electric Company, Sche- ° 


nectady, N. Y., has perfected and placed 
upon the market an automatic voltage 
regulator, known as the type-TD, for 


Fig. 1.—Typr-TD VOLTAGE REGULATOR. 


automatic control of the voltage of di- 
rect-current generators. The principle 
upon which this regulator works is that 
of rapidly opening and closing a shunt 
circuit across the generator field rheo- 
stat. Good voltage regulation ensures 
uniform candle-power and longer life 
of incandescent lamps. It reduces lamp 
renewals and effects a very noticeable 
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Fie. 2.—ELEMENTARY DIAGRAM OF REGULATOR. 


saving in cost. If the voltage is main- 
tained at normal both candle-power and 
life of lamps are 100 per cent, while an 
increase in voltage of one per cent reduces 
the life of the lamp eight per cent, and 
will only increase the candle-power six 
per cent, Should the voltage be increased 
six per cent, the life of the lamp would 
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fall thirty per cent, while the candle-power 
would only be increased forty per cent. 
Should the conditions be reversed, and 
the voltage run two per cent below nor- 
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mal, the life of the lamp will be increased 
fifty-one per eent, while the candle-power 
will be reduced to eighty-nine per cent. 
It is therefore essential that the voltage 
should be maintained as near normal as 
possible to obtain the best results. 

The TD regulators in design and finish 
are switchboard instruments. They can 
be furnished in any of the standard 
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potential wires brought back from the 
centre of distribution and operates the 
main contacts. The magnet is arranged 
by means of the spring to just open and 
close these contacts at the 
desired voltage. This open- 
ing and closing opens and 
sloses one of the differential 
windings of the relay, thus 
causing a simultaneous 
- opening and closing of the 
relay contacts. This throws 
in and out the field rheo 
stat. To obtain regulation 
under all conditions of load 
and speed it will be neces- 
sary to turn in sufficient re- 
sistance in the field rheo- 
stats to lower the voltage 
about forty per cent below 
normal, with the regulator 
cutout. Then when the 
Switch regulator is thrown out both 
the main and relay contacts 
will be closed, thus cutting 
out the entire resistance 
from the field circuit, and raising 
the voltage to normal. Then the 
main contacts begin to vibrate, and 
simultaneously the relay contacts, which 
throw resistance in and out rapidly, and 
thus maintain a constant voltage. To 
prevent serious arcing of the relay con- 


tacts, condensers are connected in mul- 
tiple across them. 
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Fic. 4.—ConneEctTions oF TD REGULATORS FOR THREE-WIRE SYSTEM. 


finishes, and mounted on white Italian 
marble or slate bases. A front view of 
the regulator is shown in Fig. 1. 

The operation is as follows: the regu- 
lator has a main control magnet and re- 
lay. (An elementary diagram is shown 
in Fig. 2.) The main control magnet 
takes current from the bus-hars or from 


These regulators will regulate shunt 
or compound-wound generators, but in 
compound-wound generators the regula- 
tor should only be arranged to regulate 
one generator at a time. All the genera- 
tors operating in parallel should be con- 
nected to the regulator, so that regulation 
may be obtained from any one of the 
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generators operating in parallel, or when 
only one is operating at a time. To do 
this, each regulator is provided with a 
five-point rotary switch. Fig. 3 shows the 
connections of two generators to this ro- 
tary switch. It also shows the complete 
wiring of the regulator to two or more 
generators operating in’ parallel. The 
generator to which the regulator is at- 
tached will tend to take the sudden fluc- 
tuations of load, but the load will become 
very quickly equalized between the several 
generators, due to the series winding. 
With shunt-wound generators, each gen- 
erator should be provided with a regu- 
lator, as shunt-wound instruments will 
not trail, due to the absence of the serics 
winding of the generator. In regulating 
the voltage of a three-wire system using 
compound generators there should be a 
regulator supplied on each side of the 
system, having all the generators con- 
nected to both regulators by means of 
the five-point rotary switch, so that regu- 
lation may be obtained from any genera- 
tor when it is operating on either side 
of the system. This arrangement is 
shown in dotted lines in Fig. 4, which 
gives the full connections of two regu- 
lators to a three-wire system. Should 
shunt-wound generators be used on the 
system, each generator to be regulated 
should be provided with a regulator. 
The TD regulators are at present de- 
signed to regulate machines up to 125- 
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kilowatts capacity, and are adapted for 
the commercial voltages of 125 and 250. 
If it is desired to regulate generators of 
a greater capacity than 125 kilowatts, 
they should be provided with exciters for 
the excitation of the fields, and the type- 
TA regulator should then be used instead 
of the TD. The connections for the TA 
regulator to direct-current generators are 
shown in Fig. 5. This shows two gen- 
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crators operating in parallel, excited from 
two exciters also operating in parallel. 
With this arrangement any number of 
generators may be regulated, and these 
generators may be excited from any 
number of exciters up to four. If it is 
not desired to maintain a constant volt- 
age at the bus-bars, wires may be 
brought back from the centre of distri- 
bution and connected to binding-posts 
5 and 19, instead of connecting wires 
from the bus-bars to 5 and 19, and in 
this way the voltage will be maintained 
constant at the centre of distribution or 
at a point in the circuit where the wires 
were taken off. By separately exciting 
the fields of the large generators, as 
above, one regulator will regulate ma- 
chines of almost any capacity, and ac- 
curate regulations will be maintained on 
one or several generators operating in 
parallel by this method. The system of 
exciters applies to both the two and three- 
wire systems. 
ocr E Jaks 
A Steam Engine of Exceptional 
Economy. 

In view of the interest at present mani- 
fested in the steam economy of prime 
movers, both of the reciprocating and tur- 
bine types, it is worth remarking some re- 
sults lately obtained in an official pump- 
ing engine test at the Park avenue pump- 
ing station, Chicago, Ill. The engine is 
of the Worthington duplex, reciprocating, 
triple-expansion ‘type, having semi-rotary 
steam valves, but no flywheel. The latter 
is replaced by compensating 
cylinders so arranged that 
their pistons retard the mo- 
tion of the main piston dur- 
ing the first part of the 
stroke, but assist it toward 
the close, giving a uniform 
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inders work against air un- 
der pressure from a tank. 
The engines are vertical 
and the weight of the pis- 
tons, plungers and rods is 
counterbalanced by another 
auxiliary balancing plunger, 
also working through the 
medium of water against air 
under pressure. 

The capacity of the engine is about 
22,000,000 gallons per day against a total 
head of slightly over 121 feet, and 660.9 
horse-power were indicated in the test. 
The duty obtained was 174,735,801 foot- 
pounds per 1,000 pounds of steam used, 
corresponding to an economy of 11.32 
pounds of steam per net horse-power de- 
livered in water lifted, or 10.01 pounds 
of steam per indicated horse-power. The 
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steam pressure was 144.45 pounds per 
square inch, with 154 degrees Fahrenheit 
superheat at the throttle, the steam cylin- 
ders being provided with jackets and re- 

heaters. Two other engines of the same 
design in the Central Park avenue station 
and three more in the Springfield avenue 
pumping station have all shown under 
test an economy of steam less than eleven 
pounds, although the economy per deliver- 
ed horse-power was not as high in the 
test quoted. These tests were carried out 
under the supervision of the bureau of 
engineering of the city of Chicago and, 
together with the engines and the power 
station, are fully described in a pamphlet 
distributed by Henry R. Worthington, of 
New York city. 
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Exhibit of the Electric Controller 
and Supply Company at the 
World’s Fair. 


The striking feature of the exhibit of 
the Electric Controller and Supply Com- 
pany, Cleveland, Ohio, at the World’s 
Fair, St. Louis, Mo., section 5, space 28, 
Palace of Electricity, is the direct mo- 
tor drive for planers. This drive brings 
the planer to the same high efficiency as 
the motor-driven lathe. The motor is 
geared direct to the cross-shaft and in- 
stant change and control of speed is ob- 
tainable without changing gears or stop- 
ping the planer. 

A new system of control specially 
adapted to mill table motors is shown in 
operation. This controller makes it im- 
possible to injure the motor by “plug- 
ging,” and will be of interest to all en- 
gineers and mill men. 

Several distinct lines of crane control- 
lers are shown. These controllers are 
specially designed to withstand the rough 
handling usually the lot of such apparatus 
in mills and factories. They are all 
built with the resistance self-contained. 
All parts are easy of access for inspec- 
tion, and wearing parts are made re- 
newable. 

There are also exhibited a line of knife 
switches, cast grid resistance banks and 
solenoids. Magnetic friction and stop- 
brakes and crane fittings are shown, and 
a working exhibit of the “Clark” lift- 
ıng magnet. This magnet is suspended 
on a Brown Hoisting Machinery Com- 
pany’a tramway hoist and will be of spe- 
cial interest to those who have billete, 
slabs or plates to handle. 


The Automobile Club of America has 
published a report, giving the details of 
the service tests of motor wagons and the 


awards of the contest committee, con- 
ducted in New York on April 4 to 9. 
These reports may be had from S. M. 
Butler, secretary of the Automobile Club 
of America, 753 Fifth avenue, New York. 
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“Climax” Arc Lamps. 

The Keystone Electric and Manufac- 
turing Company, Allegheny, Pa., has 
placed on the market a line of “Climax” 
arc lamps for both outdoor and indoor 
service. These lamps are of the direct- 


current, constant-potential, enclosed type, 
for 110 and 250 volts. 


The manufacturer states that it has 
produced an indestructible regulating 
coil. By special machinery a flat copper 


CLIMAX LAMP FOR INDOOR SERVICE. 


strip is wound spirally about a solid mica 
tube, and each layer of the spiral is sepa- 
rated from the adjacent layer by mica 
washers. The spiral is then surrounded 
by another mica tube, and the whole is 
encased in a metal tube with metal heads, 
to which are fastened the necessary ter- 
minals and a clamping device to adjust 
the coil with, the whole forming a solid, 
indestructible, fireproof coil. | 

The lamp is aleo equipped with a flat 
spirally-wound connector which has great 
flexibility and durability. : The upper car- 
bon-holder and carbon-carrying tube have 
but one motion and can not be turned. 
Any possibility of disarranging the flat 
spiral conductor during operation is thus 
avoided. 

Use is made of a loose-fitting piston of 
large diameter in the gas-diffusing cham- 
ber. This piston is fastened to the clutch 
plate in such a manner as to have a lateral 
motion, permitting it to find its own free 
path, and avoiding all possibility of wear 
and sticking due to friction. 


ELECTRICAL REVIEW 


The enclosing globe cap forms the bot- 
tom of the gae-diffusing chamber and 
dashpot, and carries the indestructible in- 
sulating bushing and negative carbon sup- 
port. This is held in place by two out- 
wardly swinging arms, which are engaged 
by two lugs on opposite sides of the gas- 
diffusing chamber and securely fastened 
with thumb nuts. 

The clutch is composed of two cast-iron 
parts, duplicates of each other, hung on 


CLIMAX LAMP wiru HOUSING 
REMOVED. 


two cotter pins in such a manner that 
when they fall toward each other the 
opening becomes less than the diameter of 


the carbon; hence, when the clutch plate 


is raised, they grip the carbon securely. 

Special attention has been given to the 
porcelain resistance holder, which has a 
thread moulded on its outer surface, in 
which the wire is carefully wound. A 
special clamping device is placed to one 
side with a sliding member, by which 
the adjustment for proper arc voltage is 
achieved. 

If desired, the lamps may be furnished 
with an external resistance in a separate 
case for 220 to 250-volt lamps. A switch 
is provided in the top of the lamp to cut 
it out of circuit when burning. 

The housing is of colonial design, and 
is made of copper and is riveted, no solder 
being used on any part of the lamp. The 
outside globe-holder is fitted to an ex- 
ternal sleeve of the main shell by three 
bayonet locks. Housings of steel or brass 
can be furnished if desired. 
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The World’s Fair Exhibit of the 
National Electric Company. 

The National Electric Company, Mil- 
waukee, Wis., manufacturer of the Chris- 
tensen air brakes and electrical machin- 
ery, is turning out some large direct and 
alternating-current generators for lighting 
power and railway service. The unit il- 
lustrated herewith is of 1,500-kilowatt ca- 
pacity, and is installed at block 46, Ma- 
chinery Building, Louisiana Purchase Ex- 
position, and direct-connected to a 2,250- 
horse-power, vertical, cross-compound en- 
gine. The rated output is 1,500 kilo- 
watts, twenty-five cycles, 6,600 volts, run- 
ning at eighty-three revolutions per min- 
ute. The power generated is used for op- 
erating the large pumps, tthe immense 
streams froin which flow over the cascades. 

Like all standard alternators built by 
the National Electric Company, it is of 
the revolving field type, leaving the arma- 
ture stationary and easily accessible; the 
difficulty of properly insulating the arma- 
ture coils is eliminated as the windings 
are not subject ito any mechanical strains. 
The revolving field is of large diameter, 
giving additional flywheel effect to the en- 
gine and the construction of the field coils 
makes them practically indestructible. All 


parts are accessible and the method of ven- . 


tilation ensures low temperatures. 

The revolving field is made of cast steel 
in halves; these are bolted and secured 
together by shrunk links. The rim of the 
wheel is in channel cross-section to which 
the cast-steel pole-pieces are bolted. The 
field coils comprise sixty-five turns of one 
and one-half by one-eighth-inch copper 
strap, wound on edge and thoroughly in- 
sulated, the outer edge of the coil being 
exposed to the atmosphere for cooling. 
Laminated pole-shoes are secured to the 
ends of the pole-pieces and serve to hold 
the field coils in position. These shoes 
cover a large polar arc, distributing the 
magnetic flux evenly. 

The field coils are insulated from the 
pole-pieces by fuller board and the pole 
shoes and spider rings by heavy fibre. The 
diameter of the revolving field is sixteen 
feet and weighs approximately 50,000 
pounds. 

The frame is a circular cast-iron hous- 
ing into which laminated punchings with 
inwardly projecting teeth are assembled 
for the reception of the armature wind- 
ings. The frame is exceedingly heavy and 
stiff, not requiring any external support 
and ig divided horizontally, the halves 
being firmly bolted and keyed together. 
Bolts and keys are contained entirely with- 
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in the cross-section, obviating the use of 

side lugs. | 
Large open spaces are provided in the 

sides of the frames, allowing a free pas- 
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sage of air from the ventilating ducts in 
the core. 

The armature core is built up of lami- 
nated soft steel punchings, being annealed 
and japanned before assembling ; ventilat- 
ing apace blocks are inserted at suitable 
intervals, providing openings extending 
around the circumference and allowing a 
free passage for the heat generated in the 
windings. There are six slots per pole, 
two and one-half inches deep by one and 
one-half inches wide, each being wound 
with fourteen conductors of 0.37 by 0.28 
inch compressed copper. The internal 
diameter of the armature is sixteen feet 
three-quarters inch and the width of the 
core sixteen feet. 

Cast-iron collector rings and carbon 
brushes are used, enabling the machine to 
be operated with the minimum amount 
of attention and at the same time pro- 
vides a collector gear which will carry 
a heavy temporary overload. The net 
weight of thie alternator is 135,000 
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pounds, and following are the guaran- 
tees the National Electric Company 


offers on this machine. 


Efficiency at Power-Factor—One and 
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one-quarter load, 95.5; full load, 95.5; 


one-half load, 94.75. 
Regulation—5.5 per cent on power- 
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factor 1; 22 per cent on power- 
factor 0. Short-circuit current with full 
load excitation, 450 amperes. Exciting 
current at full load, 80 per cent. Power- 
factor, 240 amperes at 100 volts. 

This alternator is excited with a forty- 
five-kilowatt motor-generator set, the 
motor side run off 220-volt lighting 
mains, the exciter current on the alter- 
nating being regulated by a rheostat in 
the shunt of the exciter. 

On Friday, July 15, the pit was 
flooded with water, but the machine was 
dried out and in operation on the follow- 
ing Monday. This exciter has been short- 
circuited several times due to ehort-cir- 
cuit on the switchboard and mains, but 
has not been disabled in any way. 

The temperature rise does not excced 
thirty degrees on armature and magnets 
on a continuous run at full load and 
forty degrees on the armature and mag- 
nets on a continuous run at twenty-five 
per cent overload. | 

The National Electric Company also 
has an extensive exhibit in the Elec- 
tricity Building, showing the Christen- 
sen air-brake equipments and electrical 
machinery in operation, 


Variable-Speed Motor-Driven Lathes. 


The American Tool Works Company, 
Cincinnati, Ohio, has produced a thirty- 
inch American engine lathe equipped with 
an unusually interesting method of motor 
drive. This machine is shown in the 
accompanying illustration. The interest- 
ing feature of this drive is that a con- 


VARIABLE-SPEED MOTOR-DRIVEN LATHE. 


stant-speed motor is employed. In this 
instance either direct or alternating cur- 
rent may be used, and the various spindle 
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speeds are obtained mechanically through 
the all-geared headstock. This consists 
essentially of a patented clutch and gear 
mechanism which employs a minimum 
amount of gears and shafts, and is, at 
the same time, simple and efficient. 
Through the manipulation of levers 1 and 
2, shown at the front of the head, and 3, 
shown at the lower right-hand corner of 
the head, sixteen distinct and positive 
speeds to the spindle are provided in 
geometrical progression, ranging from 3.8 
to 246. A wide range is thus obtained 
entirely through mechanical means, suff- 
cient to cover the ordinary work of this 
lathe. By reason of the simplicity of con- 
struction, all gears and shafts can be made 
of large diameter. The whole is en- 
cased and all parts are readily accessi- 
ble for lubrication. 

A non-reversible constant-speed motor 
may be used if desired, because the re- 
versing is obtained mechanically by means 
of the rod shown mounted above the lathe 
out of the way, and at the same time in 
a convenient position for the operator. 
The advantage of this construction is that 
the motor is at no time reversed, but runs 
at continuous, constant speed, all start- 
ing, stopping and reversing of the ma- 
chine being accomplished without inter- 
ference with the motor. 

The motor is substantially mounted 
above the all-geared headstock, and the 
lathe may at any time be converted into 
a belt-driven machine by replacing the 


motor with a pulley mounted on the upper 

shaft. ! 

<> 
Model Irrigation Plant. 

In connection with the Louisiana ex- 
hibit of the rice industry, block 101, 
Agricultural Building, at the St. Louis 
Exposition, A. M. Lockett & Company, of 
New Orleans, have furnished the commis- 
sioners for Louisiana a model of a com- 
plete irrigation pumping plant, the origi- 
nal of which was installed for the South- 
western Rice and Canal Company, near 
Jennings, La. This model shows a Worth- 
ington conoidal pump direct-connected to 


a compound condensing engine, the steam. 


being furnished by a duplicate set of water- 
tube boilers, and the exhaust being con- 
densed by a Worthington jet condenser. 
The feed water for the boilers is pumped 
from an open heater by two Worthington 
boiler feed pumps of the duplex type. 
The conoidal pump is especially de- 
signed for pumping large volumes against 
low heads. In general appearance, it is 
somewhat different from the ordinary 
centrifugal pump, due partially to the 
widening of the pump chamber to admit 
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a special form of impeller. The latter 
consists of a double, cone-shaped core 
on which radial vanes are mounted. The 
shape of this core serves to modify gradu- 
ally the direction of the incoming cur- 
rents of water, thereby preventing sudden 
changes of velocity and direction which 
would absorb and waste power. The 
pump-chamber, or shell, is divided into 
two equal parts by a radial diaphragm 
or partition extending entirely around 
the interior of the chamber and enclosing 
the base of the conoidal impeller. This 
partition prevents the impingement and 
consequent disturbance of the two enter- 
ing columns of water. The conoidal 
pump is especially adapted to belt or elec- 
tric motor driving. The space required 
in relation to the quantity of water de- 
livered is about one-half of that needed 
by an ordinary centrifugal pump. The 
original of the pump shown in this ex- 
hibit was designed to deliver 30,000 
gallons per minute against a twenty-foot 
head, and pumps of this type can be used 
for heads up to thirty feet. 

The jet condensing apparatus in this 
exhibit is of interest as showing a good 
form of condenser to be used where a 
natural supply of fresh water is to be 
had. The exhaust steam from the con- 
denser pump is used in heating the feed 
water and thus returns to the boiler 
practically all the heat of the steam, so 
that the operation of the condenser out- 
fit costs very little, while it adds con- 
siderably to the economy of the plant. 


< 


The Government’s Coal-Testing and 
Timber-Preserving Plants at 
St. Louis. 


In the Mining Gulch, at the World’s 
Fair, St. Louis, Mo., there have just been 
completed two exhibits, the results from 
which will be watched with interest by 
manufacturers and railroad people 
throughout the United States. One of 
these exhibits is a coal-testing plant con- 
ducted by the United States Geological 
Survey. At this plant the fuel values of 


every grade of coal submitted will be de- 


termined. Samples of coal will be ana- 
lyzed, burned under boilers under varied, 
conditions, coked, and used for gas pro~ 
ducing. The values for gas production 
and power qualities of the gases will be 
tested in a gas engine. Records of all 
tests will be kept, and it is believed that 
the data secured will be of value in the 
development of new coal fields in this 
country. 

At the other exhibit, the timber-pre- 
serving plant, under the direction of Dr. 
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= H. Van Schrenk, of St. Louis, tests of 


all the various methods of preserving rail- 
road ties will be made. The system, 
briefly, is to dry the wood of all the sap 
and moisture, and then to exhaust the 
retort in which it is contained ; then while 
the pores are still open and free from 
vapor or moisture, to run the preservative 
mixture into the retort. Under these 
conditions the pores of the wood are com- 
pletely filled with the preserving solu- 
tion. All ties treated at this plant will 
be put into regular service under some 
track, and a record kept of each one. 
The shortage of available timber for rail- 
road ties will make the discovery of a 
good method of preservation very valua- 
ble to railroads. 

The machinery for both the coal-testing 
and timber-preserving plants is furnished 
to the government free of charge by the 


Allis-Chalmers Company, Milwaukee, 
Wis. 
> 
In Favor of the Calculagraph 
Company. 


In the Circuit Court of the United 
States, District of Massachusetts, an opin- 
ion was filed by Judge Hale on August 
16 in the suit of the Calculagraph Com- 
pany against John C. Wilson, doing busi- 
ness as the Automatic Time Stamp Com- 
pany, of Boston, for infringement of two 
patents, numbered 424,291 and 583,820, 
owned by the Calculagraph Company, in 
the manufacture and sale by the defend- 
ant of the machine styled the “Timome- 
ter.” The decision holds that the two 
patents in the suit are valid, and that 
claims of both have been infringed by the 
defendant in his machine. A decree is 
entered for the complainant for a perma- 
nent injunction and for an accounting, 
with costs. - 

The Philippine Exposition at the 

l World’s Fair. 

A very good idea of the extent and 
scope of the Philippine exposition at the 
World’s Fair is got from the brochure 
issued by the department of publicity. 
This exhibit is an exposition in itself, 
covering an area of forty-seven acres and 
being composed if 1,200 natives of forty 
different tribes, housed in 130 buildings. 
Great credit is due the Philippine gov- 
ernment board for the completeness of the 
exhibit. It is probably the first time 
in the history of the world that so much 
has been accomplished under such con- 
ditions in so short a time. Mr. Herbert 
S. Stone, chief of the department of pub- 
licity, is responsible for the popularity 
of this exhibit. 
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DOMESTIC AND EXPORT. 


LONG-DISTANCE ELECTRIC RAILWAY FROM CHICAGO— 
Walter C. Nelson, president of the Northern Traction Company, of 
Indiana, has filed a mortgage of $3,500,000 to the Knickerbocker 
Trust Company, of New York, and Benjamin L. Allen, New York, 
co-trustee. The mortgage covers a proposed electric car line from 
South Bend, Ind., to Chicago, through New Carlisle, Laporte, Val- 
paraiso and Hammond. 


ELECTRIC POWER COMPANY REORGANIZED—A certificate 
of reorganization of the Potomac Electric Power Company has been 
filed with the recorder of deeds at Washington, D. C. The certificate 
states that the name and objects of the company shall remain, 
but the term of the company’s existence is made perpetual. The 
capitalization is to continue at $5,000,000, divided into 50,000 shares. 
Nine trustees are named to manage the company for the next year: 
George Truesdell, S. L. Shober, Jr., George H. Harries, James B. 
Lackey, W. F. Ham, George W. Young, Allan L. McDermott, H. W. 


Fuller and R. T. W. Duke, Jr. 


NEW YORK INDEPENDENT TELEPHONES—It is announced 
that a movement is under way on the part of the independent 
telephone promoters to incorporate all of the independent telephone 
companies in central New York under the name of the New York 
Independent Telephone Company. Besides the Utica Home Tele- 
phone Company the more prominent ones which would become a 
part of the system are the Rome Home Telephone Company, the 
Herkimer County Telephone Company, the Interstate company, of 
Little Falls, the Otsego, Clinton, Oneonta and Cooperstown com- 
panies and many of the smaller exchanges operating in the northern 
part of the state. In time the Syracuse, Rochester, Buffalo and 
Albany telephone companies will become part of the system. 


AN INTEROCEAN TELEPHONE—The Huntington syndicate 
of California, which a few months ago acquired several hundred 
miles of long-distance telephone lines in Texas, is. said to be carry- 
ing out its plans for a through long-distance telephone line between 
the Atlantic seaboard and the Pacific coast. The southern route 
will be followed. The acquired lines in Louisiana and Texas and 
the existing lines in California leave a gap of 600 miles in Texas 
between San Antonio and El Paso and all of New Mexico and 
Arizona to be filled in. The syndicate is closing negotiations for the 
purchase of independent long-distance lines through Arizona and 
New Mexico, and when this is done about 800 miles of wire will 
have to be put up for a through connection between Los Angeles 
and New Orleans. Connecting lines will be built northward all 


along the main system. 


MANILA, P. I, ELECTRICAL ENTERPRISE—The Manila Elec- 
tric Railway and Light Company, which is hastening to completion 
with American material an extensive system of electric traction in 
Manila, P. I., has just acquired the interest of La Elec- 
tricista Compania Anomima, which Spanish capitalized concern 
operates the only lighting system in Manila. The franchise acquired 
is good until 1917, after which time it will be extended for a period 
of ten years if the bid is the lowest. The Manila Electric Railway 
and Light Company is controlled by American capital; James F. 
Swift, of Detroit, Mich., is president of the company. The street 
railway system is being built by J. G. White & Company, New York. 
It is understood to have not yet been decided whether the existing 
plant will be used or power will be derived from the central station 
now under construction by the new interests. 


A NEW INTERSTATE TROLLEY LINE—The trolley road be- 
tween Central Village and Norwich, it is announced, will be con- 
structed shortly, supplying the missing link, an unbroken 
electric connection, between Worcester, Mass., and New London, 
a distance of sixty miles. The line will be built by the 
Consolidated Railway Company, owned by the steam road. 
On account of the rough country through which the road will 
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pass the cost will be quite great, amounting to $400,000. 
will probably be begun next spring. A feature of the new road 
will be its use of the steam road’s tracks from Plainfield to Lisbon 
Station. The former point will be reached from Central Village by 
a new track parallel to the steam tracks on the west side. Leaving 
the steam tracks at Lisbon the trolley will pass through Jewett 
City and Versailles, where it will connect with the Norwich road. 
Steam traffic from Plainfield to Lisbon will be confined to freight 
service and the steam trains will run into Jewett City on new 
tracks to be laid. By the new arrangements Jewett City will secure 
steam connections as well as trolley. Packerville and South Canter- 


bury will be on the trolley. 


THE SUSQUEHANNA RIVER POWER DEVELOPMENT—The 
plan to develop the power of the falls of the Susquehanna river 
and electrically transmit it to Baltimore and other cities has been 
taken up again. The Susquehanna Power Company is the corpora- 
tion which now undertakes this project. It is said to be backed 
by Baltimore, Philadelphia, Wilmington and Pittsburg capitalists. 
The company will be capitalized at $8,500,000, and plans the con- 
struction of works to furnish 50,000 horse-power. Its capitalization 
is to consist of $6,000,000 of bonds and $2,500,000 of stock. The 
plans of the company are now in the hands of a stockholders’ com- 
mittee of which Mr. James H. Harlow is chairman. Mr. Harlow is 
also chief engineer of the company, and has been the expert for the 
projectors of the Susquehanna development for some years. It is 
estimated that the company can complete a plant of 6,000 horse 
power to handle the city contract in six months’ time. Such a 
plant, it is estimated, can be built for $1,000,000, and will become a 
part of the general development, which is to reach 50,000 horse- 
power. The present intention of those interested is to supply Wil- 
mington, Del., with power as early as possible. It is expected that 
Baltimore wil] take 15,000 horse-power for manufacturing and other 
purposes. Mr. Harlow, who will supervise the construction, has 
been engaged for several months past getting ready to begin work. 


A NEW MEXICAN ELECTRICAL LINE—An American company 
is about to construct and operate an extensive electric traction 
system in and around Monterey, Mexico. The initial lines will 
entail an expenditure not far short of $2,000,000. Edward F. Walker, 
of Philadelphia, has concluded negotiations in Monterey for the 
acquisition of the existing horse car lines and the Mackin & Dillon 
concession. He closed the deal on behalf of the Monterey Electric 
Street Railway, Light and Power Company, which was incorporated 
under the laws of the state of New Jersey for the purpose of carry- 
ing out the enterprise. The incorporators were Edward F. Walker, 
William T. Wheeler and T. A. Beckett. The Ferrocarriles Urbano 
de Monterey “Empresa Mexicao,” usually referred to as the 
Empresa line, has been purchased by the new company. The system 
is fourteen miles in length and was largely controlled by Francisco 
Belden, the Monterey manager of the Bank of London & Mexico. 
The Ferrocarriles de Monterey y TopoChico, commonly Known as 
the Slayden line, of which S. W. Slayden, of T. B. Slayden & Com- 
pany, 50 Broadway, New York, is the president, has also been bought 
by the Monterey Electric Street Railway, Light and Power Company. 
The line is fifteen miles long. It runs from Monterey to Topo-Chico 
Springs. Included in the purchase of the Slayden system is a long 
lease of the parks, pavilion and baths at Topo-Chico. A large hotel 
will be built, new bath houses are to be constructed and large 
pavilions will be erected by the new interests. The company has 
taken over the concessions granted by the Monterey authorities to 
the American contracting firm of Mackin & Dillon, of Monterey. 
This franchise permits of the construction of some fifteen miles 
of electric line in the city proper, and from there to one of the 
principal residential suburbs. The acquisition of the three proper- 
ties has involved an expenditure of about $500,000 gold. The 
hew company will commence the work of electrically converting the 
Empresa and Slayden lines and the building of the Mackin & Dillon 
system within the next sixty days. 


Work 
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ELECTRIC LIGHTING. 


WBST POINT, IOWA—The town has voted to install an electric 
light plant. 


YORK, PA.—Work has begun on Lewistown’s new heat, light 
and power plant, which is also to furnish light to adjacent towns. 


OWENSBORO, KY.—The report of the superintendent of the 


municipal light plant for the six months ending June 30, 1904, shows 
a net income of $1,687.34. 


LOGANSPORT, IND.—The construction of an electric power 


plant, costing $150,000, has been undertaken in this city by Dennis 
Uhl. The plant will be operated by water power. 


PONTIAC, MICH.—At a council meeting the public lighting con- 
tract was awarded to Jules G. Hoffman, of Detroit, whose bid of 
$57.30 per year per light was the lowest presented. 


ALEXANDRIA, IND.—The city council has closed a ten-year 
contract with the Alexandria Electric Light and Power Company 


for street lighting. The plant has been bonded for $40,000 to Cin- 
cinnati capitalists. 


QUINCY, MASS.—A stockholders’ meeting of the Quincy Electric 
Light and Power Company was held recently, when the following 
directors were elected: W. G. A. Pattee, John Cashman, Henry M. 


Faxon, Henry E. Hardwick, Thomas Fenno. Henry M. Faxon was 
elected treasurer and Walter M. Packard clerk. 


HARTFORD, CT.—The directors of the Hartford Electric Light 
Company have voted to recommend to the stockholders the issuing 
of $200,000 additional stock to provide funds for the improvements 
to be made on the property at Dutch Point, which the company has 
recently purchased. The present capitalization is $1,400,000. 


NEWBERRY, S. C.—The commissioners of public works of New- 
berry have purchased from the General Electric Company the ma- 
chinery for the new electric lighting plant. Two new dynamos and 
sixty-five street lamps will be installed. The system now in use is 
inadequate to supply the city’s demands, and with the present ar- 
rangement there is no way of increasing the capacity. 


RICHMOND, IND.—The city council has declined a proposition 
by the Richmond Light, Heat and Power Company to illuminate the 
city streets at $60 a light a year, and orders the light commissioners 


to begin lighting the streets from power furnished by the municipal 
plant on and after September 1. 


NORTH ABINGTON, MASS.—The annual meeting of the Elec- 
tric Light and Power Company, of Abington and Rockland, was 
held July 27. These officers were elected for the year: president, 
Lewis A. Crossett; clerk, George W. Kelley; treasurer, Ronald Mac- 
Donald; directors, M. N. Arnold, Lewis A. Crossett, Joseph L. Green- 
wood, George A. Beal, Lot Phillips, George W. Kelley, E. P. Torrey, 
John J. Spence and Jeremiah Richmond. 


WILKESBARRE, PA.—At the annual stockholders’ meeting of 
the American Electric Light Company and the American Gas Com- 
pany, held in this city, the following officers were elected: president, 
E. B. Tustin, of Bloomsburg; secretary, Grant Pelton, of Scranton; 
treasurer and general manager, A. W. Duy; directors, J. B. Russell, 
of Wilkesbarre; Grant Pelton, of Scranton; J. R. Schuyler, John G. 
Harman, H. B. Clark, J. G. Wells and E. B. Tustin, of Bloomsburg. 


POTTSVILLE, PA.—The Philadelphia & Reading Coal and Iron 
Company has commenced the use of electricity in some of its mines 
to supplant steam, and the Alaska colliery is hereafter to be oper- 
ated electrically. All the machinery except the hoisting engine at 
the main slope and the cable and scraper line will be run by elec- 
tricity. This method is much cheaper and will do away with 94,000 


feet of steam pipe. The work of installing the plant will commence 
soon. 


AMERICAN FORK, UTAH—The Utah County Light and Power 
Company, of this place, is considering a proposition to light Salt 
Lake City with power from American Fork canyon. In the event of 
the company deciding to do this, it is intended to erect a plant of 
about 1,000-horse-power capacity one and one-half miles above its 
present plant. The company has in operation at the present time 


Vol. 45—No. 9 


two 6,600-volt generators, supplying light to American Fork, Lehi 


and Pleasant Grove, and also furnishing power for the pumps at the 
mouth of the Jordan river. 


COLUMBUS, OHIO—The report of the board of public service on 
the advancement of the work upon the municipal electric light 
plant, recently submitted in compliance with request of council, 
stated that there had been actually expended upon the plant to date 
$181,830.51 of an available amount of $447,000. The total amount 
contracted at present is $336,319.40; the amount of available balance, 
$110,680.60. The report said that the greatest mistake was the fail- 
ure to secure the services of a competent designing engineer at the 
outset. It had been necessary to make changes through imperfect 
plans, and various strikes of workmen had retarded the work. It 
was being pushed with all possible speed at present. 


LEGAL NOTES. 


MARCONI WIRELESS VICTORIOUS—In the suit of Henry 
Gardner against the Marconi Wireless Telegraph Company, of 
America, Justice Bischoff, in the Supreme Court, denied the appli- 
cation of Mr. Gardner’s attorney to permit the Greater New York 
Security Company to come in as a party plaintiff in the suit. 


RECEIVER ORDERED FOR TELEPHONE COMPANY—The 
application for a receiver for the Commercial Telephone Company, 
operating the independent long-distance system in southeast and 
central Texas, has been granted. The Territorial Loan and Trust 
Company, of Muskogee, I. T., made the application, alleging that 
interest due January 1 and July 1 is unpaid and that by the terms 


of the mortgage the entire debt matures upon failure of payment 
of the interest. The amount due is $427,000. 


THE RIGHT OF EMINENT DOMAIN—In the petition of the 
Hudson River Power Company to condemn land in the town of 
Colonie, referee decided that the company was not entitled to the 
right of “eminent domain” in crossing a strip of private land to 
deliver power on a municipal contract. The referee in rendering 
his judgment decided that the statute of 1896 does not give the com- 
pany the right of condemnation claimed, but says that the law can 
only be construed as meaning in any town or village “where the 


contract exists and not a right of way leading up to the place the 
company has the contract with.” 


PERSONAL MENTION. 


MR. S. J. HENDY, of the Joshua Hendy Machine Works, San 
Francisco, Cal., is touring the East in a business trip. 


SIR WILLIAM C. VAN HORNE, of Montreal, Quebec, a director 
of the Postal Telegraph-Cable Company, has been elected a director 
of the International Banking Corporation. 


MR. CALVIN WINSOR RICE was married on Saturday, August 


6, at Winchester, Mass., to Miss Ellen Moseley Weibezahn, daughter 
of Mr. and Mrs. William Edward Weibezahn. 


PROFESSOR HENRY F. OSBORN, of Columbia University, New 
York city, was awarded the honorary degree of doctor of sciences 


by the University of Cambridge, on August 22, at Cambridge, 
England. | 


MR. GUY P. FELTON, superintendent for the past three years 
of the Moultrie, Ga., electric light plant, has resigned to accept a 


similar appointment at Blakely, Ga. He will be succeeded by Mr. 
M. A. Barr, of Columbus. 


MR. WILLIAM H. LINCOLN, for over five years manager of 
the Grand Rapids, Wis., exchange of the Michigan and Michigan 


State Telephone companies, has resigned, the resignation to take 
effect at the convenience of the companies. 


MR. JOHN CAMPBELL, electrical expert, has been appointed 
to represent the city of Kingston, Ont., in arbitration proceedings 
between the city and the electric light company for the valuation 
of the latter's plant, preparatory to its being taken over by the 
municipality. z 


MR. JAMES W. LYONS has announced his resignation as 
manager of the power department of the Allis-Chalmers Company. 
This resignation took effect on August 13. Mr. Lyons has accepted 


the appointment as consulting engineer to the Elgin Watch Com- 
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The company will erect an extensive works 
under his supervision. Mr. Lyons will also engage in other consult- 
ing work, and his headquarters will be at Chicago, Ill. He takes 
with him the good wishes of all his former associates in the Allis- 


Chalmers Company. 

MR. JOHN TAIT, manager at Winnipeg, Manitoba, of the 
Canadian Pacific Railroad Company’s telegraphs, has been promoted 
to the assistant superintendency of the central and western divisions 
with headquarters at Winnipeg. Mr. J. W. Baker, wire chief, suc- 


ceeds him in the management. 

MR. LEWIS J. MAXWELL, who has for some time been assist- 
ant manager of the Western Union Telegraph headquarters at Jack- 
sonville, Fla., has been appointed manager of the Western Union 
Telegraph headquarters at Richmond, Va., for the territory from 
Charlotte, N. C., to Cincinnati, Ohio. 

MR. FRANK J. SPRAGUE, inventor of the Sprague multiple 
unit system of control, has been awarded the Elliott Cressons medal 
by the Franklin Institute, Philadelphia, in consideration of the 
important advance which his inventions have made in the opera- 
tion of railroads by means of electricity. 

HERR SCHULTZ, under secretary of state in the ministry of 
public works, at the head of a party of German engineers, arrived 
in New York on August 16. This party will study municipal engi- 
neering and building problems. The first city visited will be St. 
Louis, after which the principal American cities will be visited in 


turn. 

MR. CHARLES F. GOODRICH, general superintendent of the Fox 
River (Wis.) Electric Railway and Power Company, since January, 
1898, and secretary and treasurer of the Knox Construction Com- 
pany, will end his connection with both companies on September 1. 
Mr. George W. Knox, president of the Knox Construction Company, 
will assume the general supervision of both companies. 

MR. J. W. TILKYSON, who has been district manager of the San 
Joaquin Valley Telephone system, has been appointed division 
superintendent of the new Fresno, Cal., headquarters. J. P. Noble 
will continue in charge of the Fresno district as manager. The new 
division includes the four districts of Fresno, Stockton, Visalia and 
Bakersfield. Heretofore the valley has been included in the division 
with the country south of Tehachapi. 

MR. JAMES MITCHELL, of Lynn, Mass., formerly of the old 
Thomson-Houston Company and later manager of the Sao Paulo 
Light and Power Company, has taken charge of the work in connec- 
tion with transmitting power from the falls of Sapucain to Rio 
(Brazil), a distance of seventy-five miles, for thẹ Rio de Janeiro 
Tramway, Light and Power Company, which has lately been in- 
corporated in Canada with a capital of $50,000,000. 

MR. GEORGE F. PORTER, master of transportation of the 
National Electric Light Association, announces that, through the 
courtesy of Mr. Alex Henderson, master of transportation of the 
National Electric Contractors’ Association, arrangements have been 
made for the transportation of members of the National Electric 
Light Association who desire to attend the sessions of the Inter- 
national Electrical Congress, on the special convention train of 
the National Electrical Contractors’ Association. This train will 
leave the Grand Centra! station, New York city, at one o’clock, P. M., 
September 10. 

PREMIER BALFOUR, on August 17, delivered the opening ad- 
dress at the annual meeting of the British Association for the 
Advancement of Science, which this year was held at Cambridge, 
England. The address was delivered in the Corn Exchange, among 
those present being the Duke of Devonshire, who is chancellor of 
the university, and distinguished persons from all parts of Great 
Britain and the Continent. This is the first time in the history of 
the association that it has a prime minister as its president. Mr. 
Balfour delivered an academic paper on the theory of electricity in 
modern research as applied to the physical universe. In conclusion, 
the Premier said it was his personal opinion that as natural science 
srows it leans more and not less upon an idealistic interpretation 
of the universe. . He paid a tribute to the University of Cambridge, 
toward which he said he might be pardoned if he displayed 
partiality because it was his own university. The attendance at 
meeting of the association this year was larger than that in 
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ELECTRICAL SECURITIES. 

The unsettled condition of the crop situation and the sensational 
advances in wheat with the drop in price of steel caused a con- 
servative sentiment at the end of the week. The stock market, 
however, resisted and yielded only slowly. Consumers of steel 
products are rather undecided. There seems to be a hope that the 
present rate-cutting will lead up to something further and to 
this some of the inactivity is due. Following the period of delay 
there should be an increased demand and consumption as there 
was in the steel trade at the beginning of this recent boom. The 
net result of the reactionary movement was a comparatively small 
decline in prices. The money market, however, has remained 
even and there does not seem to be any prospect for an early 
change. It looks as if there would not be the usual autumnal 
rise. Notwithstanding a threatened strike on the Manhattan 
there has been an advance, probably based on the expectation of 
larger earnings on the subway and elevated lines. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 20. 


New York: Closing. 
Brooklyn Rapid Transit................... 52% 
Consolidated Gas......... 0. ccc cc cee ce wee 19534 
General Electric........... 0... ccc cee cw cee 165 
Kings County Electric...................... 210 
Manhattan Elevated...............cccceecee 164*% 
Metropolitan Street Railway................ 121% 
New York & New Jersey Telephone......... 168 
Westinghouse Manufacturing Company...... 1594 


In the selling movement Interborough Rapid Transit fell from 
1.48 to 1.46 on transactions covering 1,050 shares. 

The annual report of the Brooklyn Rapid Transit Company 
issued on the twentieth was the cause for general satisfaction. 
The earnings of the company were slightly over $1,000,000, 
an increase of $246,000 over last year. The report gives stock- 
holders hopes for a dividend as the increase is still being main- 
tained. The cost of operating is at the same time being reduced. 
The improvements which have been made during the year were 
the building of four new loops at the Manhattan entrance of the 
old bridge and the building of a terminal at the Culver yard at 
Coney Island. The statement for twelve months is as follows: 
gross, $14,738,709; operating expenses, $8,760,438; net, $5,978,271; 
other income, $211,852; total income, $6,190,128; taxes and fixed 
charges, $4,801,214; net income, $1,388,909; special appropriations, 


$383,706; surplus, $1,005,203. 


Boston: Closing. 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating............... 263 
Massachusetts Electric. ...........ccceee ... 60 
New England Telephone..............e.006. 123% 
Western Telephone and Telegraph preferred. 92 

Philadelphia: Closing. 
Electric Company of America............... 91% 
Electric Storage Battery common........... 62 
Electric Storage Battery preferred.......... 62 
Philadelphia Electric...................000. 636 
Union ‘Tractlone i035 24044 6 duties wawlnkee de 04% 
United Gas Improvement................... 881% 

Chicago: Closing. 
Chicago Telephone.....................06.. 123 
Chicago Edison Light...................... 145 
Metropolitan Elevated preferred............ 54 
National Carbon common.................. 35%, 
National Carbon preferred................. 107 
Union Traction common................... 5% 
Union Traction preferred.................. 30 


The Southside Elevated has called its issue of $750,000 first 
mortgage bonds for payment November 15 at the Illinois Trust 
and Savings Bank at 102 and interest. This corporation has 
placed orders for 35,000 tons of structural material for exten- 


sion. 
Mayor Harrison has written a letter to Judge Grosscup, asking 


his assistance in getting the Union Traction Company to accept a 
franchise extension ordinance along the same lines as that now 
being considered for the Chicago city railway. 
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TELEPHONE AND TELEGRAPH. 


FARGO, N. D.—A telephone line is to be constructed from Ken- 
sal to McHenry. 


ROCHESTER, N. Y.—The Interocean Telephone Company will 
‘consolidate its LeRoy and Pavilion exchanges. 


GLENDALE, CAL.—The Home Telephone Company has erected 
a building to be used for a central office by its valley system. 


DENISON, TEX.—The Grayson County Telephone Company's 
exchange has been damaged by fire to the extent of several hundred 
dollars. 


QUINCY, ILL.—The Illinois Telephone Company and the Pike 
and Adams County Telephone companies have petitioned the city 
council for franchises. 


MISSOULA, MON.—The Rocky Mountain Bell Telephone Com- 
pany will at once begin work on its new building on East Main 
street, to cost $30,000. 


MILWAUKEE, WIS.—The Wisconsin Telephone Company has 
started active work on its new $50,000 exchange and underground 
syrtem for Green Bay 


READING, PA.—The Consolidated Telephone Company, which 
recently secured a franchise from the council, has begun the work 
of installing the service. 


GENEVA, N. Y.—The Empire State Telephone Company has 
planned to expend from $30,000 to $35,000 for improvements to its 
lines and equipment in this vicinity. 


HAWKINSVILLE, GA.—L. F. Blassingame, who owns and oper- 
ates the Hawkinsville and Cochrane exchanges, has closed out his 
interest at Cochran to the Bell Telephone Company. 


LOS ANGELES, CAL.—The Home Telephone Company is in- 
stalling five new substations, to be completed November 15. These 
will increase the company’s capacity to 20,000 subscribers. 


NEW ALBANY, IND.—It is said that the Home Telephone Com- 
pany, of this city, will install a plant in Jeffersonville, operating 
under a franchise granted nine years ago to G. H. Voigt, George 
Holzbog, George Pfau and others. 


NATCHEZ, MISS.—The Cumberland Telephone and Telegraph 
Company is installing & long-distance line between Vidalia and 
Jonesville, a distance of thirty miles, the line going over public 
roads and a private right of way. 


PEORIA, ILL.—The Central Union Telepu2ne Company is about 
to spend $80,000 in improvements. Five miles of poles are to be 
erected and nine miles of aerial cables, and additions will also 
be made to the company’s conduit system. : 


SENECA FALLS, N. Y—lIt is reported that the Bell Telephone 
Company is to completely overhaul its equipment in this place, 
and install a modern central energy system. In the principal 
streets the wires will be put underground. 


CONCORD, N. H.—The Weare Telephone Company, with a capital 
of $3,000, has filed articles of incorporation with the secretary of 
state. Its intent is to install a telephone line in the towns of Weare, 
New Boston, Goffstown, Henniker and Hopkinton. 


PRESQUE ISLE, ME.—At a hearing given by the selectmen of 
Presque Isle authority was given to the Farmers’ Telephone Com- 
pany, of Aroostook, to erect poles and construct and maintain its 
line along the highways and through the village of Presque Isle. 


SOUTHAMPTON, N. Y.—The Suffolk County Telephone Company 
has certified to the secretary of state that its capital stock has been 
increased from $3,500 to $13,500. The certificate is signed by Walter 
H. Joycox, R. C. Greene, J. T. Losee, Daniel Chichester and M. F. 
Tiger. 


TAUNTON, MASS.—The New England Telephone Company has 
been improving the service of its lines in this section, and within a 
short time Middletown, Seaconnet Point, Portsmouth, Tiverton, 
Little Compton and Westport Harbor will have a separate system, 
with an exchange at Little Compton. 


DES MOINES, IOWA—The Iowa and the Mutual Telephone com- 
panies have adopted rules by which the practice of running over- 
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head cables and wires into buildings in the business district will be 
done away with as rapidly as possible. Instead all wires will be 
taken in from the conduits underground. 


ROCKFORD, ILL.—The Home Telephone Company now has con- 
nection through Beloit with the Badger State Telephone Company 


and its allied lines. This means the opening up of the whole of - 


southern Wisconsin, as well as direct communication throughout the 
state and as far north as St. Paul, Minn. 


CONCORDIA, KAN.—At the annual meeting of the Northern 
Kansas Telephone Association, the following officers were 
elected for the ensuing year: president, J. M. Doyle, Belleville; 
vice-president, C. W. Baldwin, Osborne; treasurer, G. G. Hill, Con- 
cordia; secretary, D. C. Tyler, Clifton. l 


BRANTFORD, ONT.—The committee appointed by the city 
council to visit Port Arthur and Fort William and make enquiries 
concerning a telephone system has brought in a report recommend- 
ing that such a system be installed in this city. It was also rec- 
ommended that the city control its own electric lighting plant. 


CLIFTON SPRINGS, N. Y.—At a recent meeting of the owners 
and managers of the Shortsville, Manchester, Clifton Springs and 
Phelps telephone exchanges, arrangements were made for the inter- 
change of business between the different companies concerned. The 
system includes ten villages, with over 1,300 subscribers. 


NEWARK, OHIO—The Gratiot & Brownsville Telephone Com- 
pany has signed a contract with the Newark Independent Telephone 
Company for the interchange of toll business. The Gratiot com- 
pany proposes to connect Linnville, Brownsville, Gratiot, Mount 
Sterling, White Cottage and other places, and also give communi- 
cation with Zanesvilie. 


ST. JOSEPH, MO.—Improvements and extensions in the equip- 
ment of the Missouri & Kansas Telephone Company, now in prog- 
ress, will entail an expenditure of about $100,000. A new switch- 
board is to be installed, and the company is spending $15,000 in 
the construction of additional lines in the city. The switchboard 
will have a capacity of 3,000 telephones. 


WHEELING, W. VA.—Arrangements have been completed 
whereby the National Telephone Company will have direct connec- 
tion with the Enterprise Telephone Company, of New Martinsville. 
This will give the subscribers of the National company connection 
with New Martinsville, Sistersville, Middlebourne and a number 
of other towns on the line of the West Virginia Short Line Railroad. 


CANANDAIGUA, N. Y.—At the annual meeting of the directors 
of the Seneca-Gorham Telephone Company, held at Stanley, it was 
voted to increase the capital stock from $10,000 to $30,000. The 
election of officers resulted as follows: president, John A. Driscoll, 
of Rochester; vice-president, D. S. Allen, of Hallis; secretary and 
treasurer, Rice Macauley, of Stanley; auditor, D. A. Allen, of 
Gorham. The company’s lines are to be extended to Bellona. 


SAN BERNARDINO, CAL.—The Arizona, Nevada & Southern 
Telephone Company has applied for permission to erect @ tele- 
phone line from a point near Needles to San Bernardino, connect- 
ing all towns between the two places along the line of the Santa Fé 
Railroad. It is the intention of the company to reach all the 
important mining camps on the Mojave Desert, and eventually to 
extend the system into Nevada and Arizona. The company !8 
now operating exchanges at Needles and Kingman. 


ELKTON, MD.—At a special session of the county commissioners 
permission was granted the Cecil Farmers’ Telephone Company to 
erect poles and string wires on the margin of the public roads in 
Cecil County. The company was chartered by the last legislature. 
The incorporators, who have since been elected directors, are: El- 
wood Balderston, Alfred B. McVey, Morris C. Reeder, Cecil E. Ewing, 
James H. Maxwell, Joseph T. Grove, John P. Wilson, Alfred Kirk, 
Robert Cameron, Frank R. Cherry, Robert K. Rawlings, Aaron J. 
Michiner, Joseph S. Scarborough, J. Harry Maxwell, Martin L. 
Thompson and J. Harry Poist. The charter provides that the capital 
stock shall not exceed $2,500, divided into 100 shares of $25 each, 
with the privilege at any time to increase the capital stock to $50, 
000, should two-thirds of the stockholders approve the increase. 
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ELECTRIC RAILWAYS. 


MULLICA HILL; N. J.—It is stated that the trolley line which 
runs to Mantua will be extended to this town at an early date. 


PITTSBURG, PA.—The Schuylkill Valley Traction Company has 
secured the necessary right of way to build an extension to Potts- 


town, Pa. 
EGAN, S. D.—Capitalists are said to be agitating the building of 
a trolley line between Sioux Falls and Egan, and from Egan to 


Brookings. 

PHILADELPHIA, 'PA.—The West Chester Traction Company has 
under consideration the building of a branch line from a point on 
the West Chester pike to Media. 


SANTA CRUZ, CAL.—The Santa Cruz electric car line, recently 
purchased by T. S. Granger, will be consolidated with the Santa 


Cruz, Capitola & Watsonville line. 


MANITOWOC, WIS.—The Manitowoc & Northern Traction Com- 
pany has completed a resurvey of the proposed extension of its lines 
in the west limits of the city and work has been commenced. 


CARROLLTON, OHIO—The city council has granted an electric 
railway and power and lighting franchise to Chicago capitalists. 
They will construct the Canton, Carrollton & Steubenville Electric 


Railway. 
JACKSON, MISS.—A company has been organized in the south- 

western part of the state to build an electric line from Fort Adams 

to Centreville via Woodville. The company is capitalized at $500,- 


000. 

JACKSON, MICH.—The common council of Alma, Mich., has 
granted a franchise for the construction of an electric road connect- 
ing Alma, St. Louis and Ithaca. The franchise was granted in the 


name of Frank M. Ohl. 
SPRING LAKE, N. J.—The new extension of the Atlantic Coast 


Railway from this place to Belmar has been put in operation. This 
completes the line from Matawan to Spring Lake, a distance of 


about twenty-five miles. 

LOWVILLE, N. Y.—The board of directors of the Lowville & 
Beaver River Railroad Company has let the contract for the con- 
struction of the road. It is estimated that five or six months will 
be needed for this work. 


PLAINFIBLD, N. J.—The Morris County Traction Company has 
been granted a franchise to build a trolley line through Union town- 
ship to connect at Springfield with the proposed road which will run 
to Summit and into Morris County. 


JACKSON, MISS.—The Greenville & Leland Electric Railroad, 
which proposes to build a line from Greenville to Leland, in Wash- 
ington County, has been incorporated by Morris Rosenstock, of 


Greenville, and J. W. Thompson, of Leland. 


KALAMAZOO, MICH.—The Kalamazoo & Lake Shore Traction 
Company has been granted a franchise by the city council. The 
franchise provides that the company is to come into the city over 
the tracks of the Michigan Traction Company. 


FALL RIVER, MASS.—The capacity of the Warren power-house 
of the New York, New Haven & Hartford Railroad is to be doubled. 
A contract for enlarging the building and installing two steam tur- 
bines of 1,000 horse-power each was awarded recently to the West- 
inghouse interests. 


LONG ISLAND CITY, L. I.—Sufficient consents have been ob- 
tained from property owners on Thomson avenue and the Hoffman 
boulevard, in the town of Newtown, to permit the New York & 
Queens County Railroad to lay its tracks over those highways in a 
continuous line from Long Island City to Jamaica. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway and 
Light Company has taken out a permit for a $100,000 power station 
to be a duplicate of the new station on Commerce street. The new 
building will be, in fact, an addition to the present structure. It 
ra an area of 83 by 144 feet and will be four stories in 

gat. 


P MOUNT HOLLY, N. J.—Joseph Stokes, Joseph Lippincott, Israel 
a James L. Trimble, Albert C. Heulings and William D. Lip- 
pincott, of Moorestown, have formed the Moorestown Rapid Transit 
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Company, for the purpose of securing improved trolley and train 
service between that place and Camden. A certificate of incorpora- 
tion has been filed in the county clerk’s office here. 


READING, PA.—A civil engineer and interested capitalists from 
Philadelphia have made a second tour of a proposed trolley line 


` between here and Nernville. It is proposed to carry freight as well 


as passengers. The company is to be capitalized at $350,000 and - 
bonded by the Philadelphia capitalists. The road has already been 


mapped out as far as Mt. Pleasant. 


ATLANTA, GA.—For the year ended June 30, 1904, the Georgia 
Railway and Electric Company earned gross $1,971,981; net after 
interest and taxes, $383,970, which amounts to five per cent upon the 
outstanding $2,400,000 preferred stock and four and one-quarter per 
cent upon the $6,014,600 of common stock. The company owns all 
the city and suburban electric railways, electric light and gas com- 
panies of Atlanta, Ga. 

WAPAKONETA, OHIO—A number of capitalists in this part of 
the state are planning a new electric line to run between Defiance 
and this city or between Defiance and St. Marys. Two preliminary 
Surveys have been made between these points, the survey between 
St. Marys and Defiance passing through Spencerville, Wetsel, Del- 
phos, Grover Hill, Oakwood and Paulding. The line as proposed 
passes through territory not yet traversed by any other railroad. 


ALBANY, N. Y.—The Buffalo & Southeastern Railway Company 
has been incorporated with a capital of $300,000, to operate a street 
surface railway line from the village of East Aurora to Buffalo, 
passing through Spring Brook and Ebenezer, a distance of twelve 
miles. The directors are: Fay H. Ball, E. E. Henshaw, Densmore 
Pratt and James Cadzaw, of East Aurora; T. S&S. Miller, B. J. Cole, 
J. B. Kennedy and O. R. Blair, of Buffalo, and J. L. Baker, of Ithaca. 


WILKESBARRE, PA.—The Danville & Sunbury Trolley Com- 
pany, a new corporation, has started survey work at South Danville. 
Clyde C. Yetter, of Bloomsburg, is president of the company; Isaac 
Hagenbuch, of Bloomsburg, secretary, and W. A. Heller, of Danville, 
treasurer. The directors are C. P. Hancock, of Danville; James 
Coleman, of Bloomsburg, and Howard Weiss, of Siegfried. No route 
has been definitely decided upon, and will not be until the survey 


has been completed. 

CORTLAND, N. Y.—The stockholders of the Cortland County 
Traction Company and the Cortland & Homer Electric Company 
held their annual meeting July 30, when officers for the traction 
company for the ensuing year were elected as follows: president, 
Frank Battles, of Philadelphia; first vice-president, E. H. Brewer: 
second vice-president, Hugh Duffy; secretary and treasurer, Edwin 
Duffy. B. F. Taylor was elected president of the electric company 
and Edwin Duffy secretary and treasurer. 


PERU, IND.—A new electric line is being projected between 
Marion and Logansport, by the way of this city, with Logansport 
and Fort Wayne capital back of the enterprise. J. W. Wilson, of 
Fort Wayne, and Herbert L. Mossrock, of Logansport, are said to be 
pushing the project. It is proposed to run the road through Somer- 
set and Peoria, en route to Peru, and then west over the Fort Wayne 
& Wabash Valley Traction line. It is believed that work on this 
new line will be commenced by October 1. 


HARTFORD, CT.—Engineers have been surveying a route for 
the trolley line which the Woodbury & Waterbury Street Railway 
Company proposes to build from Woodbury through the town of 
Middlebury to Waterbury. Options are now being secured on needed 
rights of way. The company, which has a very broad charter, was 
incorporated by the last general assembly, and it has a capital stock 
of $200,000. If the line is built it will be operated in affiliation with 
the Waterbury system of the Connecticut Railway and Lighting 
Company. 

CLEVELAND, OHIO—A new trolley line is being built from - 
Norwalk south to Plymouth, Ohio, by way of North Fairfield and 
Chicago Junction, a distance of twenty-four miles. The new road is 
being built for the Sandusky, Norwalk & Mansfield Railway and 
Light Company. At Norwalk the road will connect with the Lake 
Shore Electric Railway, and at the other end the Citizens’ Railway 
and Light Company will give it a connection with Mansfield, as soon 
as the latter road is completed through to Plymouth. It is expected 
that the road will be in operation through part of its territory late 


this fall. 
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INDUSTRIAL ITEMS. 


THE GENERAL CONSTRUCTION COMPANY, Seattle, Wash., 


seeks to interest the placer mining public in its catalogue No. 
2, of Bewsher sand pumps. 


THE MINERAL PRODUCTS MANUFACTURING COMPANY, 


Wilmington, Del., has moved, and is now located in its new and 
specially equipped building at C and Buttonwood streets. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its August calendar of the great men of science 


and engineering series, publishes a biographical sketch of Dr. 
Michael I. Pupin. 


CHARLES E. PEASE is the general agent for a very efficient 
electric pump. This pump maintains the water supply auto- 


matically and it is specially adapted for office buildings, apart- 
ment houses and residences. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has issued a very well printed booklet showing 


illustrations of its instruments and works; and also bulletin No. 
1030, concerning Bullock transformers. 


THE AUTOMATIC TELEPHONE EQUIPMENT COMPANY, 
Boston, Mass., has issued a booklet called “A Girlless Telephone 


Proposition.” It covers the field of the automatic telephone. This 
catalogue will be mailed upon receipt of twelve cents. 


THE FEDERAL ELECTRIC COMPANY, Erie, Pa., has removed 
its office and factory to Girard, Pa. Modern facilities and ad- 
ditional shop equipment will enable the company to increase its 
output and handle orders with the greatest efficiency. 


FRANK B. GILBRETH, general contractor for architectural 


and engineering construction, has moved his New York offices to 


34 West Twenty-sixth street. Mr. Gilbreth is mailing booklets 


showing fine views of some recent work directed by him. 


THE WARD-LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., has issued as parts of its perpetual catalogue, circulars 
No. 19046, on “OF” type ceiling fan controllers; 19047, “SKEN” 
type controlling panel, and catalogue 19043—circuit-breakers. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
publishes its usual attractive calendar for August and also a booklet, 
giving testimonials from users of its instruments, showing their 


satisfactory behavior during lightning storms and after being struck 
by lightning. 


ROSS & COMPANY, New York, have recently issued a very fine 
catalogue entitled “Mechanical Stokers.” A valuable feature of 
these machines is that the parts liable to be destroyed or injured 


by the fire are made in removable sections, easily replaced at a 
minimum cost. 


THE CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 
Troy, N. Y., has recently installed in its works new machinery for 
the assembling of its insulated rail joints, and also the new insert 
bond which is being placed upon the market. 


The company has a 
very large exhibit at the St. Louis Exposition. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has closed 
contracts for switchboards for the Pfister Vogel Leather Company 
and Davis & Means, Delmar, lowa, Fayette Telephone Company, 
Fayetteville, Tex., and the Shelby Telephone Company, Shelby, Mo. 


THE SPRAGUE ELECTRIC COMPANY, New York, has sold to 
the Hammerschlag Manufacturing Company, Newark, N. J., an addi- 
tional order consisting of one 150-kilowatt generator and twelve 
motors ranging from one to fifty horse-power. This machinery is 


for use in the Hammerschlag wax paper plant, one of the largest 
of its kind in the country. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind, 
manufacturers of the “Wood”? systems, have issued bulletins No. 
1056, descriptive of the type A transformers, and No. 1057, of the 
multiphase r volving field belted generators and type AE rheostat; 


also catalog > 2010, of parts for the alternating-current, 104-volt 
form C “Wood” arc lamps. 
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WATERBURY & COMPANY, New York city, have issued bulle 
tins Nos. 1 and 2, descriptive of their panel boards and switches. 
The latter meet the requirements of the Natfonal Board of Fire 
Underwriters and the Factory Mutual Insurance Company. These 


instruments possess the qualifications usually sought by the trade, 
and promise to be very popular. 


THE EDISON ELECTRIC ILLUMINATING COMPANY of 
Brooklyn publishes a list of nine charging stations which it has es- 
tablished for the convenience of users of electrical automobiles in 
Brooklyn. In addition, is published a list of twelve other stations 
located in Brooklyn where batteries may be charged. Customers 


are advised to carry their own charging plugs as there are several 
varieties in use. 


THE COLLINS MANUFACTURING COMPANY, Conshohocken, 
Pa., publishes a catalogue descriptive of its automatic oil filtering 
and oiling system, and also of its automatic damper regulator. For 
the latter it claims that it is sensitive, a fuel saver, of simple con- 
struction, will work with steam, water or air pressure, and will 
positively hold the steam pressure within a variation of one pound 
of the point desired. 

THE OTIS ELEVATOR COMPANY has been awarded a contract 
for installing in a large Boston department store, the president of 
which is Henry Seigel, ten moving stairways. There will be two 
lines of “escalators” running between the basement and the fifth 
floor, five up and five down. By a special mechanism the de 


scending escalators can be reversed and utilized for carrying pas- 
sengers up instead of down. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., has issued a 
handsome exposition edition of its power press catalogue. The 
Bliss company, in addition to being the largest manufacturer of 
sheet metal working machinery in the world, is also the exclusive 
manufacturer for the United States navy of the Whitehead auto- 
mobile torpedoes, launching tubes, air compressors and appliances. 
The company is considering the manufacture of automobiles. 


THE HENRY R. WORTHINGTON COMPANY, New York, pub 
lishes a small map showing the location of its old works in South 
Brooklyn, its offices in Manhattan, and new works in Harrison, N. J., 
with the intercommunicating lines of transportation. The old 
works, founded in 1840, employed 2,000 men. The new plant will 
give an addition of eighteen acres of floor space and will accom- 


modate 6,000 workmen. It is said to embrace the latest improve- 
ments in productive engineering. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIL, is sending 
to the trade a catalogue of “Columbia” crystal lamps with metal 
reflectors. These lamps are also equipped with “Prismo” glass 
shades. The Central Electric Company is sales agent for ‘“Colum- 
bia” incandescent lamps, and the addition of the crystal type will 
greatly increase the popularity of the standard lamp. The company 


reports a satisfactory lamp business, and states that this is due to 
the reliability of the “Columbia” filament. 


ROGERS & STARR, 827 Perry Building, Philadelphia, Pa., have 
engaged in active business as general contractors and engineers. 
Mr. Rogers is a graduate of Cornell University, and in past years 
has been connected with the Baldwin Locomotive Works, Boston & 
Albany Railroad Company, Latrobe Steel Company, and Ballinger & 
Perrot. Mr. Starr was heretofore connected with the Camden & 
Suburban Railway Company, Pottstown, Pa., and has had an ex- 
tended experience in telephone engineering and in railway work. 
The company will make a specialty of civil engineering, mechanical 
and electrical engineering, and the installation of power plants. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, New York. 
in connection with the infringement suits brought by the Phelps 
Company, of Detroit, against certain of its patrons, advises that it is 
pleased to have the opportunity now offered of having the validity 
of the patents held by the Phelps Company adjudicated by the 
court. It also advises that it has assumed the defence of the 
suits brought by the Phelps Company up to this time, and that 
it is ready to assume the defence of any further suits which may 
be brought against its patrons, inasmuch as it claims that the 
patents in question were examined by its patent counsel, and 
that in his belief it has a strong defence as the lamp manufactured 
by the Economical Electric Lamp Company did not infringe, because 
of prior patents issued in this country and England. 
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SCIENCE IN THE CENTRAL STATION. 
of the early methods of installing a new plant or erect- 
Ww system was to go to a company which made a business 
3 such work, consult it as to the needs of the new plant 
best plant to be adopted, and to turn the matter over 
company. This condition produced the consulting engi- 
10 takes the position that a man who is not afliliated 
upply house will be less biased in his selection of appa- 
an one who is interested in the sale of a particular 
cr system, and since he is free to choose what he 
e will produce a plant which will be more satisfac- 
lus client. The position of consulting engineer is 
ognized and his work has resulted in a general ef- 


tandardize apparatus and machinery in order to place 
y on the same basis. The companies doing the best 
1 turning out the best apparatus have appreciated the 
) them of such a condition and they now wish to carry 
tice further. This is indicated by several communi- 
ccently made to industrial organizations, urging pur- 
o subject all material to a rigid inspection and to 
ch will bring out its merits and its defects. A general 
of this plan would weed out poor apparatus and even 


aid in improving the best. It would advance the art and bene- 
fit both producer and consumer. 

At first the smaller central plants may be expected to object 
to anything which would seem to involve an increased expeuse, 
for if poor apparatus is to be tested they must have some one 
who is capable of testing. In other words, they must have a 
man who has had a technical training or who has been through 
the shops. But will not this result in an improvement at the 
station? It is not unreasonable to expect the man who has 
sume technical knowledge and who knows something about the 
theory of the machinery under his charge will be able to 
produce better results, provided, of course, he has the necessary 
business qualities, than one who has the latter qualifications 
only and knows nothing of his apparatus. We believe there is 
a wide opening for the young men having a technical knowledge 
and who will fit themselves to handle business matters. The 
Invre scientifically we manage our business, the more success- 
ful should that business be. The more science we apply in the 
central station, the more satisfactorily should the station oper- 


ate. 


TELEGRAPHY IN 1903. 

Figures which have been collected by the London Pall Mall 
Gazette show that, during last year, the number of telegrams 
despatched in all countries reached the enormous total of 364,- 
848,474. The country making the greatest use of the telegraph 
is Great Britain, which heads the list with 92,471,000 despatches. 
The United States comes second, with 91,391,000, and is followed 
by France, with 48,114,151. 


Telegraph and Telephone. 

It is interesting to compare these figures with recent tele- 
phone statistics published by the census bureau of the United 
States. The contrast is the more surprising, as the telephone 
figures are for 1902, a year earlier, and, as is well known, the 
telephone has been developing at an enormous rate of late. ‘This 
report states that there were something more than 5,000,000,000 
telephone messages exchanged in the United States. Thus, al- 
though the telegraph is twice as old as the telephone, the latter 
is used in this country over fifty times as much. Perhaps it is 
not quite fair to make this comparison, since the fields occupied - 
by the two systems of communication are not entirely similar, 
nevertheless, while the use of the telephone has been growing 
rapidly, the telegraph is being used less frequently from year 
to year. The British post office reports that, for the year ending 
March 31, 1904, 89,997,000 telegrams were passed over its wires, 
showing a falling off from the previous year of 2.7 per cent. 
Part of the decline in the use of the telegraph is undoubtedly 
due to the telephone, but other causes seem to be at work. It 
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was asserted recently in one of our contemporaries that the 
great industrial combinations which have been formed have cut 
down enormously the number of telegraphic messages sent. Large 
business houses have always been good customers of the tele- 
graph companies, and when a number of these companies pass 
under one control, the messages are reduced accordingly. 

In comparing the use of the telegraph with the telephone, it 
should be borne in mind that while Great Britain leads in tele- 
graphic messages, this country is far ahead in the frequency 
with which the telephone is used. Nor should it be forgotten 
that in one telephone conversation two persons take part, while 
the telegram represents a message in one direction only, and if 
it provokes an answer by telegraph, two counts are made. 


BREAKDOWNS OF ELECTRICAL MACHINERY. 

Statistics showing the performance of any class of machin- 
ery are always interesting. Their value, however, depends upon 
the care with which the data have been collected, and upon due 
regard being paid to the class of machinery, to the district where 
it was manufactured, and to the service demanded of it. Thus, 
figures showing the breakdowns of electrical machinery, if com- 
piled from a large district, should, if carefully collected, show 
the general performance of machines supplied to that district. 
To be reliable, these data must be collected from a large number 
of individual machines and plants. If the compiler limits him- 
self to applications in a single line of work, his figures will 
indicate the suitability of the machines for that work, rather 
than the goodness of the general design. Statistics, therefore, 
must always be accepted with caution, and no reliance put upon 
them unless it is known how they were taken and for what object. 
When this information is supplied, usually some valuable points 
may be gathered from the figures. | 
Breakdowns in Different Applications. 

Bearing these points in mind, some recent data showing the 
performance of electrical machinery are of considerable interest. 
The statistics are given in the report of the chief engineer of 
the Engine, Boiler and Employers’ Liability Insurance Company, 
of England, and they cover the accidents to the machinery in- 
sured by his company. The report shows that the rate of break- 
downs of motors driving coal-cutting machinery is the greatest 
of all, the annual rate among this class of machines being 
about fifty per cent. In fact, motors working underground seem 
to be more liable to damage than any other class, a condition 
which is not at all surprising. Next to this class in the fre- 
quency of accidents come motors operating out of doors, driving 


shears, saws and portable tools in iron works, foundries, ship- 


yards, etc. These machines are said to be subject to frequent 


breakdown. Next in the order of liability to accident come crane 
motors, and so on until, at the other end of the list, one finds 
dynamos and motors running in well-lighted, well-kept rooms, 
where they are under the care of a competent man. While 
perhaps there is nothing new in this finding, it seems to indicate 
that the motors intended for installation in mines and for out- 


door work should be made even more robust and should be better 
protected than is the custom at present. 
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Liability of Different Parts to Accidents. 


As to the liability to trouble of the different parts of ma- 
chines, more than half of the breakdowns occurred to the moving 
parts. For dynamos this was sixty-two per cent; for motors, 
a little over fifty per cent. The breakdowns to the stationary 


parts are about the same in both dynamos and motors—in the 


neighborhood of twelve per cent. Commutators and brush 


gear are a little more troublesome, the breakdowns being seven- 
teen per cent for dynamos, and fourteen and one-half per cent 
for motors. Miscellaneous breakdowns are about the same in 
both cases, but the motors gave a good deal of trouble with their 
switch gear, amcunting to about fifteen per cent of the total 
breakdowns, while there was no corresponding trouble at the 
dynamo end of the system. It seems probable that the lower 
figures for the failure of other parts of motors, as compared with 
dynamos, are due to this item of the switch gear; and here again 


it would seem well to guard against this trouble by using stronger 
switches for motors. 


Causes of Trouble. 


The causes of the damage call attention to three factors. 
The greatest number of breakdowns of both motors and dyna- 
mos were from unascertained causes, but aside from this, we find 
that age and deterioration were responsible for the greatest 
amount of trouble. Next come bad workmanship and design, 
these being the cause of about eighteen per cent of the break- 
downs for both types of machines. Accidents caused fourteen 
per cent of the trouble with dynamos, and twelve per cent with 
motors, while dirt and oil were responsible for ten per cent of 
the breakdowns of dynamos, and fifteen and one-half per cent of 
those of motors. The effect of overloading machines was com- 
paratively small, about three per cent. The figures indicate the 
need for better inspection, both with a view to condemning ma- 
chines which have, either by reason of their age or lack of atten- 
tion, become unsafe, and with a view to requiring better care to 
be taken of electrical machinery. This latter point, as might be 
expected, applies more particularly to motors, dynamos, as 4 rule, 
receiving some sort of capable attention. One might conclude 
from these figures that it is not sufficient to reverse a dynamo in 
order to make a good motor. Since the latter will be subjected 
to harder usage and will receive less attention, it should be more 


robust, more nearly fool proof. 


It is rather surprising to notice in this report the large num- 
ber of breakdowns due to bad workmanship or bad design. One 
is inclined to question whether, in some cases, at least, an under- 
rating of the machine was not responsible for the trouble. 
Where a generating station is supplying a rapidly developing 
section or a growing factory, overloading is apt to occur, and 
while this may not cause any immediate trouble, it brings about 
deterioration, and an inspector who was not familiar with the 
conditions under which the machine had worked would be in- 
clined to attribute the trouble to bad workmanship or design. 
This inference is supported by the fact that overloading 1s 
reported to have caused but little trouble. On the other hand, 
a penny wise and pound foolish policy is doubtless responsible 
for much of the trouble; the man who signs the checks is apt to 
look carefully at the first cost, forgetting that often a cheap 
machine gives unreliable service and makes large repair bills. 
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BRITISH STANDARDS FOR ELECTRICAL MACHINERY. 

The British committee appointed to determine upon engi- 
neering standards is making fair progress with its work. Re- 
cently it has issued an interim report of the subcommittee on 


generators, motors and transformers. 


Report Does Not Deal with Details. 

In this report no attempt is made to standardize the dimen- 
sions or shapes, the recommendations being confined to such 
points as would ensure uniformity in nomenclature, outputs 
and test conditions in this work. The conditions obtaining at 
this time in England were kept in mind and the standards were 
chosen so as not to throw out any one class of apparatus. To 
decide upon certain points, experimental work was undertaken ; 
such, for example, as determining the permissible rise in tem- 
perature of coils. This work has made sufficient progress to 
indicate that the temperature limits ultimately recommended 
by the subcommittee will be more liberal than those which 
were laid down by either the American or German electrical 
standardization committees. One point which was determined 
was that the temperature of the highest part of the coil taken 
by a thermo-junction is no more than twenty-five degrees centi- 


grade in excess of the mean temperature of the coil. 


Standard Pressure. 

In deciding upon pressures and efficiencies no radical change 
is thought of. The pressures recommended, measured at the 
terminals of the consumer, are 110, 220, 440 and 500 volts 
for both direct and alternating currents. For the four-wire 
three-phase systems with 220 volts between the three conductors 
and the neutral, the standard pressures will be, of course, 380 
volts between the principal conductors. For standard high- 
pressure alternating-current work 2,200, 3,300, 6,600 and 11,- 
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000 volts are recommended for the pressures at the terminals 
of the generator. 

Pressures ten per cent less than these values, measured at the 
primary terminals of the transformer, are suggested as standard 
for this class of apparatus. Pressure measured at the second- 
ary terminals of the transformer are approximately five per 
cent more than those at the consumers’ terminals. In all of 
these values, variations of ten per cent are allowable. The stand- 
ard frequency recommended is fifty cycles per second; but 
the secondary standard of twenty-five cycles per second is 
recommended when the necessity for this lower efficiency exists. 
This recommendation is rather restricting, as conditions may 
easily arise where some frequency between these limits will 
be desirable. 

Machines to Be Marked Plainly. 

The committee recommends that the ratings of generators 
and motors, except traction motors, be marked plainly on the 
name-plate. Two types of service are recommended, continuous 
working and intermittent working, and the name-plate must 
state to which service it relates. 

Standard Speeds. 

A list of desirable speeds for various sizes of direct-current 
generators and motors is suggested, the speeds of the alternat- 
ing-current generators being, of course, determined by the effi- 
ciency and the number of poles in the field. The usual three 
types—slow, medium and high speed—are recognized and the 
suggested speeds are in accord with the present practice. 

It will be noted in this report that it does not recommend 
any practice markedly different from that recommended by the 
American committee. This is, of course, highly desirable since 


the next step to standardizing the product of one country will 
be to bring the practice of the different countries into harmony. 


MEDIUM-SPAN LINE CONSTRUCTION.'? 


BY ©. A. COPELAND. 


In the past it has been the chief de- 
sire of electrical companies to get to the 
customer with some sort of a line and ob- 
tain a swift revenue, while the engineer 
has not considered it worth his while to 
spend more than a wisp of his time on 
line work. The result has been that more 
than seventy-five per cent of the troubles 
experienced in the distribution of power, 
both as to number and cost, have occurred 
outside the central and substations. The 
major part of the cost of these troubles 
has been due to lack of confidence in 
electricity as a power fund and conveni- 
ence which does not always show on the 
books. These remarks apply as well to 
telephone and telegraph lines and distrib- 
uting systems as those for light and 
power. 


Not | only have lines been excessively 


1A paper read before the Pacifle Coast El i 
A ad | y i ectric Trans- 
mission Association, Monterey, Cal., June, 19%. 


troublesome, but they have cost too much. 
With a view to eliminating both of these 
faults on cross-country lines, the Edison 
Electric Company of Los Angeles has 
been experimenting on several special 
methods of distributing-system design. 
The one immediately concerned may be 
termed medium-span cross-country con- 
struction. 

The ordinary length of spans, say from 
120 to 140 feet, which have been used 
for the lines, have evidently been trans- 
planted from early days and from locali- 
ties where snow and ice load the wires to 
their breaking point even with 100-foot 
spans. ‘The conditions obtaining around 
a newly contemplated line should be as 
carefully studied as those surrounding the 
hydraulic and central station installa- 
tions. ‘Transplanted engineering may 
not always thrive in new soil. 

The conditions encountered in the val- 
ley districts of southern California are: 
(1) no snow and ice; (2) a temperature 
ranging from twenty degrees Fahrenheit 


at night in winter to 140 degrees in the 
sun in the summer (that is, a wire will 
become that hot); (3) occasional severe 
dry north summer winds which blow hay 
and mustard stalks upon the lines; (4) 
frequent interference with lines by wild 
cats, buzzards, sandhill cranes, mudhens 
and owls—especially the May and June 
owls; (5) numerous and almost unavoid- 
able hedges of eucalyptus trees from 50 
to 150 feet tall, which, with the assistance 
of winds, shed twigs and long shreds of 
bark on to the lines; (6) rapid decay of 
poles, some rotting off in four years, while 
the average life is eight; (7) high cost 
of poles, the cheapest being cedar, and in 
thirty-five and forty-foot lengths costing 
from $5 to $10 in the yard. 

Experience with bare aluminum cable 
suggested to the writer that stranded cop- 
per cables might be used in long span con- 
struction. It was proposed to take good 
stocky forty-foot cedar poles, space them 
225 feet apart, space the wires forty-five 
inches apart, and employ a sag of from 
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fifteen to twenty-four inches, depending 
on the installation temperature. It was 
designed that a three-phase construction 
for a voltage as high as 40,000, with one 
or two circuits of Nos. 3, 4, 5 and 6 cable 
with single cross-arms, and Nos. 0, 1 and 
» with double cross-arms, should be used. 

The longest continuous long-span work 
previously employed was in Europe on 


the Palermo-Milan transmission, with 


solid No. 1 wire and steel lattice work 
poles spaced 190 feet. In the light of sub- 
sequent experience it would seem that if 
stranded wire had been used the poles 
could have been made a little heavier and 
taller and spaced twice as far apart. On 
the Vizzola-Ticino-Milan transmission, 
also, steel latticed poles about the same 
distance apart had been used. 

‘hese ideas were received with mis- 
trust. It was argued that in case a wire 
broke, so and so would happen. But if 
stranded and carefully installed they will 
not break. It was also argued that in 
case the poles rotted the line would be 
weakened more than if the poles were 
nearer together. But it would seem that 
a line should be kept in good repair, 
whether the poles were many or few, 
either by letting down five feet or stub- 
bing. An engineer would not buy a boiler 
with more tubes in it than necessary and 
let them get in poor repair because there 
were enough tubes left to keep the boiler 
safe. 

It was argued that in case the top of a 
pole burned off at the brace, as sometimes 
happens on the 30,000-volt line, No. 6 
wire would not support the weight on a 
450-foot span. Accordingly, two experi- 
mental spans of 250 feet were constructed 
and strung with bare solid “second-hand” 
medium hard-drawn copper, and while it 
is not necessary to go into great detail in 
regard to this test, it is sufficient to say 
that it was amazing the abuse these wires 
stood before breaking. No. 6 aluminum 
cable was also tested, and stretched so far 
before breaking that it also deserves much 
respect. The stretching factor of safety 
of copper wire is scarcely appreciated by 
cngineers, and after these tests the writer 
very nearly recommended solid wire for 
»25-foot spans. In fact, a European steel 
pole line employs 216-foot spans with 
solid No. 2 and 00 wires on forty-foot 
poles. 

The writer knows of no case where a 
good solid medium hard-drawn wire has 
broken without a good apparent excuse, 
such as a burn-off. He has known of 
such breaks on poor wire which did not 
come up to the company’s standard speci- 
fications. ‘The moral is, that with rigid 
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specifications followed by tests, much 
longer spans with solid copper can be 
made. We have eight miles of No. 5 line 
with 150-foot spans, with wire which did 
not stand a very good test, which has 
given no trouble. 

Stranded copper, however, is superior 
for 225-foot span work in that: (1) a 
careless lineman in nicking it reduces its 
strength less than by nicking a solid wire. 
A test was made on one cable during which 
one strand broke at a five-inch sag on 225 
feet, but the cable still stood up. (2) 
Its strength is more uniform throughout 
its length and therefore a less sag can 
be safely depended upon. (3) It has a 
higher strength per square inch because 
the wires are smaller and are individually 
stronger. (4) It has a spring effect or 
untwisting factor of safety. (5) It has 
a higher elastic limit. 

It is believed, but not proved, that 
stranded copper will not burn off so easily 
a3 solid wire on account of its radiating 
facilities, and because one or two strands 
will hold the cable intact if the other 
strands burn off. It costs from eight to 
twelve per cent more than solid wire of 
the same conductivity. 

Following out ‘these considerations, 
four miles of experimental line were in- 
stalled in two sections, one in the Lytle 
Creek district, near San Bernardino, two 
miles long, of three-strand No. 5 copper, 
and the other at Anaheim, of No. 5 seven- 
strand copper. In the former a 500-foot 
span was inserted. Otherwise the con- 
structions are identical, and have stood 
over a year and have passed through the 
most severe wind storms known in this 
section for many years. The poles and 
corner pins now stand perfectly straight, 
although another new line near-by with 
140-foot spans and six wires leans badly 
from the wiad. These medium span lines 
were, of course, installed with care and 
by trusty men who have been with the 
company for several years. 

The top crossarm carrying three 
cables only; No. 13 Locke oak pins with 
a bolt centre; two and one-quarter-inch 
washers under each pin and nut; ordinary 
deep-groove double-porcelain insulators 
(selected) with a piece of copper wire net- 
ting under each to prevent the burning 
of pins; three strands of No. 17 medium 
hard-drawn copper wires twisted together 
for a telephone cable which was strung on 
transposition glass insulators and No. 13 
Locke pins, and transposed every third 
pole, were some of the features of con- 
struction. Mogul paint was used on all 
threads, nuts and points of contact of 
iron and wood and in the gains, and 
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galvanized iron wrapped around the poles 
under the guv wires. The strand was not 
allowed to touch the ground and was 
spliced by twisting with an annealed and 
flattened copper tube. 
of No. 8 wire was used with a wood-cov- 
ered tie wrench; no pliers or come-alongs 
were allowed on the job. All kinks were 
eliminated with a splice. 

They are both 10,000-volt lines, and the 
advisability of using deep-groove double- 
petticoat insulators will be questioned. 
Seven years’ actual service, however, has 
shown them just as good as any. In fact, 
there are indications that they are better. 
They seem to discharge the line without 
burning the pins. Mechanically speak- 
ing, they are superior because the wire 
is let down closer to the cross-arm. They 
should, however, be used with caution be- 
cause the conditions on other systems and 
localities might not be similar. 

The following are representative specifi- 
cations used for stranded copper cables: 

1. This copper cable is to be used for 
long-span work with 225 to 300-foot span. 
The cable must be bare and composed of 
seven medium hard-drawn copper wire. 
The cable must have a resistance of 0.3944 
ohm per 1,000 feet; that is, equivalent to 
No. 6 of 100 per cent Matthiessen’s stand- 
ard conductivity. 

2. The cable must have a lay not great- 
er than four inches; that is, one turn of 
each wire around the cable in four inches 
of its length. 

3. The cables are to be furnished in such 
lengths that no splicing of individual 
strands is necessary. When the length of 
one wire in the strand runs out, the whole 
cable is to be cut at this point by the 
manufacturer, to be eventually spliced by 
means of copper sleeves when the line is 
constructed. 

4. The cable must be pulled through a 
non-corroding grease bath before being 
reeled to prevent the chafing of the cable 
against itself in shipment. Paraffin 1s 
suggested. 

The strength of the cable must be such 
that it can be pulled up to a five-inch sag 
on a 225-foot span. (To be strung with 
a fifteen to twenty-four-inch sag on the 
actual line.) In accepting the cable, seven 
samples will be tested from various por- 
tious of the shipment and five must stand 
a five-inch sag, while two will be allowed 
to break at this sag. ‘Twenty-five samples 
of individual strands will be taken from 
the shipment and given a twisting tet, 
twisted six times on and off its own di- 
ameter. In such a test the strands must 
show absolute uniformity of material and 
drawing. The surface of these individual 
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strands must present a good luster and 
be free from seams, drawing nicks and 
slivers. 

5. Bids are solicited on this cable; 
manufacturers to specify weight per foot 
and price per foot. 

The writer lays great stress on the old 
twisting test, as it is found to be an ex- 
tremely good gauge of uniformity of the 
product. . It is not considered advisable 
to have a wire of 70,000, 50,000, 30,000, 
65,000, 40,000 pounds per square inch 
ultimate strength at various points along 
its length. It is more advisable to have 
it uniformly from 45,000 to 50,000. The 
twisting test determines this, and in a 
rough way the tensile strength. 

Tests on the seven-strand Anaheim cable 
and the three-strand telephone cable 
showed an ultimate strength of 59,500 
pounds per square inch, corresponding to 
a five-inch sag on 225 feet. An actual 
span was used for the test and remark- 
ably uniform results were obtained, the 
cable breaking at just five inches sag each 
time. At five and one-half inches sag the 
cable had stretched eleven inches in 225 
feet, and had a permanent set of 4.6 
inches. Subsequent cables have broken 
uniformly at 63,250 pounds per square 
inch. 

After all, the important factor of this 
work is, has the engineer “done for a 
dollar. what any fool can do for two,” 
which brings us up to a consideration of 
comparative cost. 

At the time when this matter was first 
being discussed, five and one-quarter miles 
of 30,000-volt line was built from Men- 
tone to the new Mill Creek No. 3 power- 
house. The ground was exceedingly rocky, 
which made the cost of digging holes from 
$1.50 to $3.30 each, and the cost of 
stringing and hauling very great, with two 
three-phase circuits of No. 4 wire, and 125 
and 120-foot spans. A saving of sixteen 
per cent could have been effected by 225- 
foot medium span construction with 
cables, and the line would have been safer 
because the wires would have been forty- 
five inches apart instead of thirty-six inch- 
es. With No. 6 the saving would have 
been twenty-one per cent, while with No. 
3 wire, which is about the practical limit 
of this kind of work, a saving of eleven 
per cent would have been obtained. 

There is now being constructed nine 
and one-half miles or more of medium 
span line in Lytle Creek, near San 
Bernardino, directly in the path of the 
severe north winds, of the forty-foot, wood 
pole, 225-foot span construction, with deep 
groove double porcelain insulators on 10,- 
000 volts. Half of it is to be strung with 
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No. 5 and half with No. 6 cables, and a 
saving of twenty-four and one-quarter per 
cent and twenty-six and one-half per cent 
will be effected. This is a single circuit 
line prepared for drawing in another one 
eventually. In single circuit lines where 
wire is a smaller percentage of cost the 
greatest percentage of saving by the longer 
span is secured. 

The company is now building fourteen 
miles of line from Los Angeles to Ingle- 
wood to connect the old United Electric 
Gas and Power Company’s beach town, 
thirty-eight miles, 17,300-volt transmis- 
sion system, which the Edison Electric 
Company has lately acquired, with the 
30,000-volt Edison system. This is com- 
posed of six No. 4 seven-strand copper 
power wires strung on a new special porce- 
Jain insulator and the three-strand tele- 
phone cable mentioned above. Thirty 
thousand volts will be impressed on the 
line. The forty-foot poles are of steel and 
placed 300 feet apart. The cross-arms 
are of wood because of the danger of 
birds burning wires off by grounding, but 
special iron pins have been designed, and 
all pins are to be grounded together by a 
fine wire underneath the cross-arm to pre- 
vent burning of the wooden parts. The 
soil is mostly sand, and a cylinder of 
cement five feet deep is used to set the 
poles in. Even then the cost is only $48 
per mile more than a wood pole line with 
125-foot spans, because wood poles would 
have to be taller than forty feet. If, how- 
ever, forty-five-foot wood poles and 225- 
foot spans had been used, the cost would 
mean an advantage of twenty per cent 
over an ordinary 125-foot span cedar pole 
line. 

The cost of a forty-foot tripartite 
pole made by the Franklin Rolling Mill, 
of Franklin, Pa., in this steel construc- 
tion, is abeut $35 f. o. b. Los Angeles, as 
against $9 for a forty-five-foot cedar pole, 
so that the above figures are rather sur- 
prising. The excess cost of the 300-foot 
span steel line over the 225-foot span 
wood line is what the company pays in 
first cost to prevent depreciation. The 
advantage is gained that, should the line 
ever be changed or moved, the poles 
would be as good as new for a new place. 
Ordinarily, in such cases, even though 
the poles are not rotted badly, they are 
not worth placing again without sawing 
off. This principle, which is often lost 
sight of, is especially applicable to city 
distributing systems. 

It will be observed that this construc- 
tion is especially advisable on lines with 
small wires, t. e., telegraph, telephone 
and power lines of Nos. 3, 4, 5 and 6 
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wire. The percentage saving on single 
circuit lines is especially great, and the 
percentage saving is greater the greater 
the cost of poles and digging holes, and 
particularly where the poles must be 
hauled a great distance and when the com- 
pany must provide tents and eating fa- 
cilities along the line in building. On 
high-voltage lines, where the insulators 
cost considerably, the saving is very 
patent. | 

Perhaps the principal mechanical, and 
therefore ultimate monetary, advantage 
in medium or long span work is the great- 
ly reduced trouble with insulators and 
pins, and burning off of poles, and in 
fact all the troubles which lines are heir 
to, by making the parts fewer and each 
better, which, by the way, greatly reduces 
the necessity for double-pole lines. In 
other words, make good porcelain eggs 
and make them larger and stronger than 
are usuallv laid, put them in one good 
strong basket, and watch the basket, and 
it will not cost so much to watch the 
basket, either, as it usually does. 

It will often be found, especially in this 
western country, that, by building a line 
quickly, not only is money saved in con- 
struction, but revenue and profit is more 
quickly obtained or lost power more 
promptly eliminated. Medium span wood 
pole lines are built in sixty per cent of the 
time usually emploved on short-span 
lines. 

Medium-span construction would seem 
advisable also for long-distance telephone 
and telegraph work in certain sections, 
and where it is presuppesed that a first- 
class line of long life, and of. no trouble 
while it lives, is the more economical one 
in the end. , 

Only in rare instances does the fifteen 
to twenty inches sag instead of eight 
make any difference in the height of poles. 
Private telephone lines should be at least 
five feet below the lowest power cross- 
arm, and at least eight feet above the 
tallest trees, which usually dictates the 
height of poles. These methods may be- 
come important in case a double-pole line 
is considered advisable where small 
amounts of power are transmitted at high 
pressure or small distances. 

The question of the preservation of 
poles from decay is of some importance in 
this discussion. Granting that a good, 
cheap, practical method of preserving 
poles at from seventy cents to $1 per pole 
can be found—and we are making rapid 
progress in this direction—the saving by 
using this medium-span construction is 
greater than cited above, and entirely re- 
moves the question of the greater weaken- 


- me ee 


330 


ing of the line by the decaying of poles 
in the longer span construction. 

In conclusion, it may be said that by 
effecting a saving of from ten to thirty 
per cent in lines ordinarily costing from 
$700 to $1,700 per mile, and having from 
three to twelve of the smaller sizes of 
wire, a slight advance has been made in 
the art, in the field of light construction, 
where the cost of poles, freight and haul- 
age is great, especially as they are better 
and safer lines than are ordinarily built 
with more cost, or stating it another way, 
they are as cheap as the cheapest allowable 
lines and twice as safe and free from 
trouble and danger. 


The Relation of Gas Pressure ina 
Vacuum Tube to the Length of 
Spark. 


The relation existing between the gas 
pressure and the distance through which 
a spark could jump at very low pressures 
has been investigated by M.. G. Séguy. 
His work was described at a recent meet- 
ing of the Paris Academy of Science. If 
the pressure exceeds one-hundredth of a 
millimetre of mercury, measurements may 
be made by the MacLeod gauge, but if it 
is less than this the gauge is useless. M. 
Séguy from his investigation concludes 
that gas pressures at this high exhaustion 
can be accurately determined by the dis- 
tance through which the spark will jump. 
He has found that if the sparking dis- 
tance increase in arithmetical progression 
the pressure decreases geometrically. This 
shows that the pressure is an exponential 
function of the explosive distance and 
hence can be determined by measuring 
the spark-gap. 
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British Institution of Electrical 
Engineers. 


The July issue of the Journal of the 
British Institution of Electrical Engi- 
neers, just to hand, contains the follow- 
ing interesting articles and the discussions 
which followed their reading: 

“Direct-Reading Measuring Instru- 
ments for Switchboard Use,’ by Kenelm 
Edgecombe and Franklin Punga. 

“Power Station Design,” by C. H. Merz 
and W. McLellan. 

“The Steam Turbine as Applied to 
Electrical Engineering,” by the Hon. C. 
A. Parsons, G. G. Stoney and C. P. 
Martin. | 

“The Distribution of Electricity in 
Shipyards and Engine Works,” by J. A. 
Anderson. 

“Steam Turbines,” by F. C. Porte. 


ELECTRICAL REVIEW 


OVERLAND WIRELESS TELEGRAPHY AT 
ST. LOUIS. 
[By Our Special Correspondent.]} 

The experimental work with wireless 
telegraphy now being done at the World’s 
Fair is of more than ordinary interest, 
and, should these efforts prove successful, 
the results will be of much importance. 
Space telegraphy has been largely con- 
fined to the aca or lake shores, but at St. 
Louis the experiments are all being 
carried on overland between that point 
and Springfield or Chicago. The De 
Forest Wireless Telegraph Company is 
responsible for the principal experiments, 
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and has established upon the World’s Fair 
grounds ten stations, as well as two 
others in St. Louis, and one at Spring- 
field, Ill. 

The larger stations have been equipped 
with very powerful apparatus capable of 
sending messages 300 miles overland. 
Communication is now maintained bce- 
tween St. Louis and Springfield, a dis- 
tance of 105 miles, and the same result 
is expected of the Chicago station now 
nearing completion. Near the centre of 
the World’s Fair grounds, and at the 
point of highest altitude, the company 
has erected a mast 210 fect high, at the 
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top of which is a cross-arm. The arrange- 
ment of antennz at this station is inter- 
esting. Strung along a forty-foot cross- 
arm hangs a horizontal wire, from which 
twenty verticals are suspended. These an- 
tenn wires average 250 feet in length, 
and are bowed out from the mast a great 
distance by means of cord spreaders. The 
antennae enter the roof of the building 
in two halves of ten wires each. Within 
the building, which is twenty by forty 


feet, one sees only the operating table, — 


the relay keyboard and receiving instru- 
ment. The transformer, condensers, and 
other paraphernalia are concealed in a 
separate room. Through a window in the 
partition, however, one may sce the enor- 
mous spark which accompanies every sig- 
nal, but this spark has been so success- 
fully muffled as to be scarcely audible out- 
side of the building. At this station twen- 
ty-five-cycle current is the only power 
available, although a twenty-kilowatt Fort 
Wayne transformer, built for sixty-cycle, 
operates very satisfactorily on the lower 
frequency. There is, however, a drag at the 
key which would not occur with the high- 
frequency current. A Wagner motor- 
generator running on twenty-five cycles is 
also installed to furnish 110 volts, direct 
current, in small amount. The direct cur- 
rent is used to operate the relay key 
which breaks the main circuit. The trans- 
former raises the voltage to 20,000, and 


the secondary is connected in series with ` 


the helix, condenser, spark-gap, antennz 
and to ground. The ground-plate con- 
sists of 140 square feet of copper plate, 
buried eight feet directly below the sta- 
tion. Means are provided for maintain- 
ing this in a constantly damp condition. 

This system was first to employ alter- 
nating-current generators and trans- 
formers in place of the old induction 
coil and interrupter used abroad. ‘This 
enables a far greater speed of transmis- 
sion, simplicity and regularity of action. 
Undoubtedly the greatest speeds have 
been attained by the De Foreat system, 
twenty-five to thirty-five words per 
minute; in fact, limited, as with wire 
telegraphs, only by the ability of the oper- 
ators to send and receive. ‘The rapidity 
of operation is also due in large measure 
to the electrolytic receiver peculiar 
to this system. The principle of 
this receiver, or “responder,” 18 
based upon the fact that the Hertzian 
oscillations produce sudden electrolytic 
action in a cell containing certain elec- 
trodes and solutions. It was found that 
receivers so operating were far more šen- 
sitive than other forms, being instantly 
and automatically restored to their natural 
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receiving operator may be in communica- 
tion w'th a small sending station, unaware 
of the messages being sent by a long-dis- 
tance station near-by. In fact, at times, 
two operators, each with a distinct receiv- 


eptember 3, 190-4 
events and happenings upon the exposi- 
tion grounds. Without exception each 
day brings its quota of celebrated visitors 
and matters of interest. All this news 
can be recorded by the afternoon and even- 
ing papers only by some easy and sure 


ate upon cessation of the electric waves. 
‘he electrolytic receiver also allows a 
oser tuning, a greater reliability of ac- 
on, than any other form. The result is 
at greater distances are possible with a 


Hi 


WIRELESS TELEG 


WU Si-a es 
~ T 3 l 
if ki —. 

J Q 


W A] h] x ` = 
IRELE8S TELEGRAPH STATION IN ELECTRICITY BurLDING, WoORLD’s Fark, St. Lovis. 


n transmitting power, and immunity ing and tuning apparatus, have been con- 
| outside interferences with confusion nected to the same receiving wire, one 
lessages. taking messages from one station, and the 


me very successful work has been other from an entirely different station. 


b 
E akara , 
. 7 s 
i Janmi e 
ima ’ Ea a PEŞ w 
SL i | | ps 

d LEJA ALAL “h 

COMPAN ' : 


ATOR SENDING WIRELESS Messace, Evectricrry Bribie, Word's Fair, Sr. Loum. 
Not only has experimental work been 


t the exposition with syntonic teleg- 
carried on at St. Louis, but wireless teleg- 


The operators have been able 
ine the receivers to take the mes- raphy has been placed upon a commercial 
rom any one of the dozen stations basis. The newspapers in the city have 
Louis. Under this condition the naturally devoted much space to the 


means of communication. Two of the 
afternoon papers, the St. Louis Post Dis- 
patch and the St. Louts Star, have erected 
wireless masts on top of their buildings 
and installed apparatus in the press- 
rooms. The reporters, after gathering 
the news, go to the De Forest station on 
the grounds, and the operator calls the 
office. Copy is sent as quickly and surely 
as by wire. About 5,000 words a day are 
transmitted in this way. The most con- 
spicuous station is on the Observation 
Tower, a steel structure 300 feet high. 
erected by the De Forest company. The 
antenne are strung from a gaff on the roof 
of the tower, and the wires are gathered 
in a cable at the station on the 100-foot 
platform. Here the apparatus is of the 
same kind and power as that used for the 
long-distance station on Art Hill. The 
messages to the newspapers in the city 
are sent from this point, so that the visi- 
tors to the tower may see the commercial 
operation of wireless telegraphy. 

The accompanying illustration shows 
the main exhibit in the Palace of Elec- 
tricity, where a model has been erected of 
the station now in course of construc- 
tion at Cape Flattery, Wash., for the 
Alaskan service. Three wooden towers, 
each seventy-five feet high, support be- 
tween them the antenn. These are con- 
centrated into a cable entering the helix, 
and connecting with the rest of the appa- 
ratus. Operators are present at all times 
to explain and demonstrate the sending 
and receiving of messages to all visitors. 
To the public there is a great deal of 
mystery about communication without 
wires or other connection. By actually 
hearing the messages sent and received, 
the uncanny impression disappears and 
the commercial possibilities become more 
apparent to all. P. E. F. 
St. Louis, August 27. 
ap 

Weather Notices by Telephone. 

The Pittsburg department of the weath- 
er bureau has evolved the idea of sending 
out daily local weather forecasts by tele- 
phone. Farmers of western Pennsyl- 
vania, West Virginia and eastern Ohio. 
as a rule, have telephones in their homes 


and could be reached in this way bv 
weather reports which, if sent by mail. 
would hardly be timely. Forecaster 
Frank Ridgway, of the Pittsburg bureau, 
is responsible for the innovation. 
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POINTS FOR CONSIDERATION WHEN 
PURCHASING ALTERNATING-CUR- 
RENT ARC LAMPS.' 


BY G. BREWER GRIFFIN. 


In introducing this subject, Mr. Griffin 
discussed the effect of alternating~current 
are lamps upon the eye. If the alterna- 
tions of the are are too slow, or if the 
volume of light is either too great or too 
little, the eye is fatigued. When the 
proper frequency is chosen and the 
volume of illumination is within the cor- 
rect limits, the eye does not absorb the 
alternations and the light, to all appear- 
ances and effects, is steady. 

Comparing the illumination given by a 
7.5-ampere alternating-current arc lamp 
with the standard fifty-two-volt 9.5 am- 
pere open arc lamp, the following results 
are obtained: the minimum illumination 
between the lamps will be found about the 
same, though the bright zone given by 
the open arc lamp is not seen when the 
enclosed lamp is used and the latter gives 
the greatest average illumination over the 
whole area. Alternating-current arc 
lamps of low amperage, in the author’s 
opinion, are not satisfactory for street 
lighting. For street lighting the open are 
has a decided advantage over the enclosed 
are up to 100 feet away from the source 
of light. At 150 feet and over the alter- 
nating-current lamps give the better re- 
sults. In the author's opinion, 6.6-ampere 
lamps should be hung eighteen feet above 
the street level and 7.5-ampere lamps not 
over twenty-five feet above the street, 
measuring from the bulb to the street. The 
author recommends the adoption of slight- 
ly opalescent inner bulbs and a clear outer 
globe. This combination, according to re- 
cent investigations, allows over ninety per 
cent of the light to pass through. 

The general practice in lighting seems 
to be to allow 450 kilowatts for every 
300 square feet of street space. It is best 
to operate lamps with seventy volts 
as a minimum at the are and with 
seventy-five volts as a maximum. Mr. 
Griffin then discussed the blackening 
of inner bulbs caused by the posi- 
tive carbon, itself resulting from in- 
complete combustion. This may be caused 
by a lack of oxygen, or by too great a 
supply of air or the proximity of cool 
metal parts. It is advisable to use some 
form of gas cap made of materials which 
offer a high resistance to disintegration 
under a high temperature, and which will 
still dissipate quite rapidly the heat gen- 
erated by the are. Attention is called to 
the pains taken in securing generating 
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apparatus and incandescent lamps of the 
highest efficiency, while but little atten- 
tion is paid to this matter in the arc light 
field. 

With this preamble the writer will pro- 
ceed to take up “Points for Consideration 
When Purchasing a Series Alternating- 
Current Arc Lamp Equipment.” 

For convenience, first consider the lamp 
itself. The following are the main fea- 
tures in the order given: first of all 
should be considered the type to be adopt- 
ed. The higher energy loss in the differ- 
ential mechanism, in comparison with the 
shunt, is not to be considered when its 
superior operation is taken into account. 
There are variations in this type, how- 
ever, but the essential details of operation 
are alike; a pair of series coils, operating 
against a pair of shunt coils, with a rocker 
arm or armature connected to the clutch 
rod. The differential lamp strikes the 
are with the carbons together, and the 
weight of the moving parts holds the car- 
bons apart when no current is passing 
through the lamp. ‘Troubles and outages 
caused by the carbons slipping through 
the clutch do not exist as in the shunt 
lamp. A lamp of the differential type is, 
to an extent, self-regulating as to the 
current taken, which is of direct assistance 
in the operation of the circuits, and by so 
doing makes the service good. This is 
not true of the shunt lamp. 

MECHANICAL CONSTRUCTION—CASE AND 

TRIM PARTS. 

The first consideration is the material 
used. The weight, strength, quality and 
rigidity should be carefully investigated. 
A high-grade copper case, not under 18- 
gauge, should be preferred. It should be 
corrugated to give it stiffness and strength 
and, incidentally, add to the artistic merit. 

The second consideration is the accessi- 
bility of the mechanism. ‘The case should 
be provided with a door which is so con- 
structed as to be water-tight and hung on 
substantial hinges and provided with a 
good heavy locking device. The door 
should take up about one-third of the 


lamp-case and the renewable parts should ` 


be easily reached with the door open. 

The third consideration is the inter- 
changeability of the parts used. Where- 
ever screws and nuts are used, they should 
be of standard dimensions and have stand- 
ard threads, thus making it possible to 
obtain duplicates from any hardware 
store. 

The fourth consideration is the method 
of ventilation. The lamp should be well 
ventilated and still he hng and water- 


proof, 
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The fifth consideration is inner bulbs 
aud method of support. The closed base 
inner bulb is now generally recognized by 
manufacturers - and consumers as best 
meeting the special requirements for street 
arc lighting. 

The sixth consideration is the outer 
globes and the method of support. The 
selection of an entirely closed or open 
bottom outer globe is one that is largely 
a matter of personal choice. With some 
types of lamps the open bottom or outer 
globe is almost essential, as these lamps 
use eighteen or twenty-inch external re- 
ficctors which are supported by the same 
device which holds the globe in place. 
This makes it difficult for the trimmer to 
handle the globe and shade. Where a 
suitable inner reflector is used the closed 
bottom outer globe should be preferred, 
the life per trim being somewhat longer 
with it. 

The seventh point for consideration is 
the reflector, where and how supported. 
Any form of reflector on an ouidoor arc 
lamp -is a nuisance and a source of ex- 
pense. It detracts from the trim appear- 
ance of the lamp, and causes the lamp to 
“sail” in the wind and pack with ice and 
snow in the winter and dirt in summer. 

The eighth consideration should be the 
lamp cap, hanger loop and terminals. A 
lamp cap made of copper is preferable to 
the one constructed of iron or other cor- 
rosive metal. The terminals should be 
substantial and placed as far apart as 
possible and provided with two heavy and 
substantial screws to hold the leads in 
place. The terminals should be mounted 
on petticoated porcelain insulators and all 
parts of the lamp cap should be strictly 
water-tight and no part exposed to the 
weather should be made of any material 
other than gun metal, brass, phosphor 
bronze, copper or similar metal. Thus 
the periodical refinishing and painting of 
street arc lamps is avoided. 


MECHANICAL  CONSTRUCTION—-MECHAN- 


ISM. 


The next group of features to be con- 
sidered should be the mechanical con- 
struction of the mechanism. 

First—the number of different parts or 
pieces used. ‘These parts should be re- 
duced to the lowest possible number, in 
order that repairs may be quickly and 
casily made and a large stock of supply 
parts unnecessary. 

Second—assembly of parts. The parts 
of the lamp should be readily detachable 
one from the other without disassembling 
the entire mechanism. Preferably, all 
parts should he mounted on a spider at- 
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tached to the central tube, which tube 
should be especially heavy. This method 
of construction would allow the entire 
mechanism to be removed from. the lamp 
case with the central tube. The central 
tube should, however, be readily detached 
from the rest of the mechanism. This 
method of mounting would preserve the 
alignment of the lamp under all condi- 
tions, as the tube would screw into a sub- 
stantial crogs-bar in the top of the lamp 
and line up with bushings in the base 
frame so that it would be practically im- 
possible to reassemble the lamp and have 
it out of alignment. 

Third—methods of adjustment. Easy 
and rapid methods of adjustment should 
be provided. One of the adjustments 
most used is necessarily the cutout 
weight and contacts. Some method 
should be provided, so that close adjust- 
ment of the arc can be readily obtained 
without the weight sliding back and 
forth on the bar as the rocker arm is 
tilted. 

Fourth—quality of material used. 
Central station buyers should insist on a 
high grade of material throughout. The 
first cost might be slightly more, but the 
decrease in annual maintenance charges 
would be marked, and the depreciation 
charge on the apparatus could be reduced, 
as the valuable life of the lamp would be 
increased in the ratio of the quality of 
the material used. 

Fifth—switch construction. The switch 
preferably should have no moving leads 
attached to it. The contact parts should 
be well made, and the handle projecting 
on the outside of the case preferably 
metal. 

Sixth—magnet spools; material used 
and how constructed. The use of metal 
spools covered with paper or any similar 
material of this kind, while used to a 
great extent by some manufacturers, is 
not to be considered the best practice in 
alternating-current arc lamps. A magnet 
spool should preferably be moulded in 
one piece from some of the well-known 
insulating materials, preferably “vulca- 
beston.” All spools should be inter- 
changeable one with another. The wind- 
ings should. show careful workmanship, 
the layers being smooth and the leads 
attached and connected where necessary 
with two screw sleeve connectors. 

Seventh—cutout device. The cutout 
should be so constructed that it is only 
necessary to bridge one contact to cut out 
the lamp. This contact should be faced 
with coin silver, which metal will not 
lump up should there be any tendency 


for the cutout to arc, and its oxide ia a 
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good conductor. The arms should be 
readily renewable, and be so attached that 
they are rigid when put on. 

ELECTRICAL PERFORMANCE. 

First—breakdown tests. The best en- 
gineering practice to-day demands that a 
series alternating-current are lamp 
should be able to withstand a breakdown 
test to ground without damage to the in- 
sulation of 7,000 to 8,000 volts, alternat- 
ing current, applied for one. minute. 
Careful buyers are insisting that some 
guerantee be given as to what tests lamps 
of this character will withstand. 

Second—losses in mechanism. If a 
differential lamp is carefully constructed, 
electrically and mechanically, the loss 
should not exceed twenty-two watts per 
lamp. ‘The efficiency varies somewhat 
with the carbons used. The figures above 
given should be the average with a num- 
ber of pairs of carbons. The ideal way 
to make such a test is to select from 
twenty-five carbons those which gauge 
between 0.505 and 0.520 of an inch, resort 
them after gauging, and select by weight 
those which come between the heaviest 
and the lightest; or, in other words, the 
average weight carbon. Twenty readings 
should be taken at five-minute intervals 
with each pair of carbons, after first al- 
lowing the arc to establish itself and burn 
not less than one-half hour before taking 
the first reading. Take the same number 
of readings on the other six pairs, then 
break them on the holder ends so that 
the are will form one-third down the 
inner bulb. Again break them to a 
point one-half the way down, taking the 
same readings. At two-thirds the way 
down the same readings should be taken. 
The average results obtained under these 
conditions will be extremely accurate, and 
with some differential lamps the writer 
has obtained a loss as low as nineteen 
watts average. 

‘Third—power-factor. The power-fac- 
tor does not appreciably vary with the 
location of the are in the enclosing cham- 
ber, but will vary with the quality of the 
carbon. Many central station lamp men 
and manufacturers erroneously estimate 
that the power-factor of a pair of carbons, 
without intervening mechanism, is 100 
per cent. Actually, the power-factor under 
these conditions is about ninety per cent. 
This percentage must, therefore, be taken 
as the ideal condition as to maximum 
power-factor obtainable with the alternat- 
ing-current are lamp. ‘The prospec- 
tive buyer should insist that the manufac- 
turers provide him with a written per- 
formance specification in which there is 
stated what results will be obtained and 
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what will be guaranteed by the manufac- 


turer. Competitive specifications should 
be carefully analyzed. 
Fourth — are voltage regulation. 


Through a twelve-hour run the variation 
in arc voltage should not be over five 
volts, and the variation from the pick-up 
to point of feed should not be over fifteen 
volts. i 

Fifth—temperature. The longevity 
and the value of the insulation is in- 
creased by low temperature. The copper 
shell lamp usually maintains a cooler 
mechanism than does the iron case lamp, 
owing to the high heat conductivity of 
the copper. The temperature of the 
mechanism should not be in exces of 
forty-five degrees centigrade after twelve 
hours’ continuous operation; however, it 
goes without saying that sixty degrees 
would not damage the insulation, although 
the life of the material would be shorter 
than on a lamp operated at forty-five de- 
grees rise. 

COMMERCIAL PERFORMANCE. 

First—ratio of life to light. Ex- 
tremely long life can only be obtained 
by operating lamps with either a low-volt- 
age arc or with the barest possible 
amount of arc ventilation, and it is 
usually obtained at the expense of light 
and power-factor. With a 6.6-ampere 
series alternating-current lamp the most 
satisfactory rate of consumption is about 
one-tenth of an inch of carbon per hour, 
giving a life per trim, using twelve-inch 
upper and seven-inch lower carbons, of 
about 100 to 105 hours. 

Second—efficiency. The efficiency of 
the alternating-current arc lamp depends 
largely unon the length and diameter of 
the carbons used, the current density and 
length of arc. This is usually calculated 
by the ratio between the true watts at 
terminals and the true watts at the arc. 
A lamp carefully designed and free from 
undue friction in the parts, having the 
proper amount of iron in magnet cores, 
should not show a loss of over twenty-two 
to twenty-five watts. 

Third—light efficiency for fifty hours. 
The writer has previously referred to the 
advantage of having a cool gas cap, and 
thereby causing the by-product of the 
carbon to deposit thereon rather than on 
the inner surface of the bulb. With a 
gas cap, as recommended, the available life 
obtainable when the arc is half way down 
in the bulb would be fully fifty per cent 
greater than should some form of metal 
gas cap be used. 

Fourth—distribution or diffusion of 
light from are. A reflector should be so 
designed as to interrupt the upward ray 
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when the are is at its average distance 
away from the reflecting surface. Work- 
ing with this idea in view, arc lamp 
designers should be able to design a lamp 
with a satisfactory reflector which would 
not be over eight or nine inches in diam- 
eter. 

Fifth—noise. There should be little 
or no noise from a properly designed 
and well made series alternating-current 
are lamp if no loose parts exist. With a 
lamp hanging fifteen feet above the 
street no noise should be noticeable. 
There is, of necessity, even in the verv 
best lamp that could be designed, a very 
slight hum at the are. This hum should 
be so slight as to require an effort to 
detect it. 


COM MERCIAL OPERATION. 

First—amperage to be used. It will 
usually be found satisfactory to replace 
the nominally rated 1,200-candle-power 
open lamp with 6.6-ampere series alter- 
nating-current lamps which consume 
about 410 watts at the are. Where the 
so-called 2,000-candle-power lamps have 
been in use it is usually customary to re- 
place them with 7.5-ampcre series alter- 
nating-current lamps, using about 518 
watts at the arc. 

Second—height to be hung from street 
and distance apart. The writer recom- 
mends that 6.6-ampere lamps be hung 
eichtcen feet and 7.5 lamps not to exceed 
twenty-five feet above the street level. 
This, however, is a point that almost 
every central station man has to decide 
upon to meet his own requirements and 
conditions. 

Third—how best to light streets having 
heavy foliage. When the trees have not 
attained growth sufficient to make it im- 
practicable to ght over their tops when 
lamps are placed on twenty-foot poles, 
this method is recommended; but as the 
trees usually have attained growth much 
bevond this, the most satisfactory would 
be to trim out the limbs on the strect 
side of the tree to a height of at least 
twenty feet from the ground. Set the 
poles in line with the trees, using long 
cross-arms well braced to the poles, put- 
ting the cross-arm so that practically its 
entire length will overhang the street, 
rather than endeavor to run the wires 
through the limbs, then hang the lamps 
on cable supports with pulleys and cord. 
Where municipalities or state tree ward- 
ens will not allow the trees to be thus 
trimmed, run the wires through the trees, 
endeavoring to keep them as free from 
erounds as possible, and hang the lamps 
low enough so that the light from them 
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will not be obstructed by overhanging 
foliage. 


Fourth—line fittings. In general, the 
writer would advise that nothing smaller 
than No. 6 line wire be used; No. 4 1s 
preferable. Anything smaller than No. 6 
has not sufficient tensile strength to prove 
entirely satisfactory. It is usually good 
policy to buy fittings which are substan- 
tially constructed and made of good ma- 
terial. The use of an absolute hanger 
cutout is advisable, although not deemed 
absolutely necessary by some engineers. 
The lamp trimmer can work much more 
rapidly. when he knows that the lamp 
he is handling is dead from the binding- 
post down, and it goes without saying 
that he stands much less chance of injury 
due to accident crosses between the alter- 
nating-current day service lines and the 
are lines. 

The next point to be considered is the 
method of regulating the are circuits. In 
checking over the installations of series 
alternating-current are lamps throughout 
the United States it will be found that in 
the majority of cases there has been 
adopted a regulating transformer which 
is known as the repulsion coil are regu- 
lator or tube transformer. This device has 
met with universal approbation, and very 
few instances are on record where any- 
thing but highly successful operation has 
been given by it. 

COMPARATIVE ADVANTAGES. 

In the writer's opinion an air-cooled 
regulating transformer is the most satis- 
factory for sizes of twenty-five and fifty- 
light capacities, and 100 lights when the 
circuits in the transformer are entirely 
separate from each other. I think the 
choice apphes quite as well for the sev- 
enty-five-light regulating transformer 
where the secondaries are interconnected. 
As there is no great trouble experienced 
with the insulation at the maximum volt- 
age obtainable, the air-cooled regulator 
has the better opportunity of operating at 
the minimum internal temperature than 
has the oil-cooled. A good air-cooled reg- 
ulating transformer should be surrounded 
hy a perforated metal case, or a wire- 
mesh case, which is readily removable, 
and which, when on, allows a complete 
view of all parts of the regulator. Air- 
cooled regulators are usually fitted with 
oil dashpots, while with the oil-cooled the 
coils working in the oil move so sluggish- 
ly that the dashpot is not necessary. 

The air-cooled regulator usually regu- 
lates somewhat closer than does the oil- 
cooled for the foregoing reasons. How- 
ever earefully the ease is made for the oil- 
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cooled regulator there is bound to be some 
leakage of oil. The oil-cooled regulator 
is more difficult to inspect, and if for any 
reason a regulator coil burns out or be- 
comes damaged it is considerably more 
trouble to replace the coil than it would 
be in the air-cooled type. Both of the 
leading companies now use the vacuum 
process of impregnation, which entirely 
eliminates troubles due to absorption of 
moisture and loosening of the winding. 
In two-cireuit 150-light regulators, or 
two-circuit 200-light regulators, or single- 
circuit 100-light regulators, the writer 
would be inclined to select the oil-cooled 
tvpe owing to the high voltage incident 
to the operation of circuits of this size. 

These regulating transformers are so 
designed that they maintain a constant 
current from full load to dead short-cir- 
cuit when the regulator is connected with 
the highest secondary tap. It is now the 
practice to wind the coils with, usually, 
three taps made in each so that the regu- 
Jators are capable of operating at partial 
loads with practically the same power-fac- 
tor and a very slight change in efficiency. 
This is particularly handy to the central 
station man who desires to purchase an 
equipment for use where he has thirty 
lamps in service and expects eventually 
to increase to fifty lamps; thus, he can 
purchase the fifty-light regulator and op- 
erate it with practically as good economy 
as a thirty-light regulator built for the 
purpose and has immediately available ex- 


cess capacity to take care of any additions 
made to his circuits. 


MECHANICAL CONSTRUCTION. 

The points to be considered are 
strength, accessibility, amount of friction 
in moving parts, adjustability to load con- 
ditions with maintenance of high eff- 
ciency and power-factor, compactness and 
noise. While it is doubtful if repairs 
would ever be necessary, it is well to have 
the apparatus so designed that repairs 
may readily be made at the central station 
and by the central station force. If the 
iron is laid up carefully and held securely 
in place there should be very little noise 
from the regulator. All parts of the 
frame-work should be solid and substan- 
tial, and the quadrants or wheels support- 
ing the counterweights should of prefer- 
ence be mounted with ball-bearings. 

ELECTRICAL CONSTRUCTION. 

The points to be considered are: coils, 
how insulated and how supported. At- 
tention should be given to amount of 
space hetween coils and case, in order that 
breakdown voltage may be high, as well 
as space between floor and case, which 
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should be great enough to prevent accu- 
mulation of dirt and dust under the reg- 
ulator. The parta of the regulator carry- 
ing current should be guarded from acci- 
dental contact to the operators and at- 
tendants, and still be sufficiently open to 
allow good ventilation. 
ELECTRICAL PERFORMANCE. 


The purchaser should obtain from the 
manufacturer guarantees as to what break- 
down tests his apparatus will withstand; 
percentage of regulation through the 
range of action; efficiency and power-fac- 
tor on various percentages of load on each 
one of the various taps brought out from 
the coils. When starting a current it is 
advisable to use some form of a block in 
the regulator arm or spoke of the regu- 
lator wheel, which can be set during the 
day when the regulators are inspected, 
and which will fall out by gravity when 
the load is thrown on to the regulators. 
It is good practice to set the regulators 
in the station so that there will be ample 
space to walk entirely around them, so 
that. no excuse can be given by the at- 
tendant for allowing dust and dirt to ac- 
cumulate on or about them. 

CONTROL PANEL. 

It is good practice to have a dead-beat 
ammeter on each circuit in order that at 
any time condition of operation may be 
noted, and troubles on the line observed 
as soon as they occur. A good double- 
pole, single-throw, oil switch is a conve- 
nient and useful thing to have on each 
circuit in addition to the circuit plugs. 
Where two generators are used carrying 
both house lighting and street lighting 
services, it is well to have double-throw 
switches so arranged that the entire load 
may be thrown on to one machine at an 
hour after midnight when the load will 
admit of it. The use of fuses on each 
circuit, together with lightning arresters 
and choke coils, is advisable. It is usu- 
ally customary to erect a panel in front of 
each regulator whose circuits are con- 
trolled by it. The system above laid out 
is the one best fitted to mect all the com- 
plex requirements and conditions sur- 
rounding central station street lighting 
services. Where a number of incandescent 
lamps are required to light courts and 
back streets or alleys, series incandescent 
street lamps fitted with parchment cutout 
bases may be tapped in serics with the 
are lamps and highly successful opera- 
tion obtained. It is understood, of course, 
that the amperage of the incandescent 
lamps should be the same as the are cir- 
cuits upon which they operate. 

It is hard to conceive a simpler system 
which would be as free from mechanical 
and electrical complexities, and as flexible 
ns the one above laid out. 
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Foreign Electrical Notes. 

Consul Warner, of Leipzig, Germany, 
writes on the following points of inter- 
est to electrical engineers and manufac- 
turers of electrical and allied machinery: 
_ Tenders are invited for three three-ton 
clectric cranes and two electric locomo- 
tives for use by the London Electric 
Works at Greenwich. Detailed informa- 
tion may be obtained at the County Hall, 
Spring Gardens, London, S. W., England, 
upon payment of the sum of £2. — 

The Electric Strect Railway Company, 
of Genoa, has decided to extend its pres- 
ent sytem of lines and to purchase a con- 
siderable quantity of rolling stock, chiefly 
motor cars. It is proposed to build an 
electric road between Aquila and Tera- 
mo, cities which are located in the Ab- 
ruzzie Molise Compartimento, Italy, about 
thirty-five miles apart. Detailed infor- 
mation about this road may be obtained 
from Cav. Camerini, sindaco (mayor) of 
Aquila. 

The city council of Kalk Bay Station, 
Cape ‘Colony, has been empowered to issue 
bonds for a sufficient amount to erect a 
municipal electric light and power plant. 

The Sociedad Tranvias de Saragossa, 
Spain, has requested the city council for 
the concession to make several extensions 
of its preaent system of tracks. It is 
rumored that the concession will be grant- 
ed, in which case the railway company 
will have to purchase rails and additional 
rolling stock. ` | 

The Schaffhausen-Schlcitheim Electric 
Railroad Company, of Schaffhausen, 
Switzerland, is reported to be in the mar- 
ket as a purchaser of rolling stock. 

The management of the electric light 
and power plant of Christiania, Norway, 
will soon have to purchase electrical ma- 
chinery and cables, it having been prac- 
tically decided to enlarge the capacity of 
the plant. | 

On August 4, 1904, the city authorities 
of Fuentes de Andalucia and Iznajar 
awarded contracts for the construction 
and twenty-vear management of electric 
light and power plants. 

The city council of Fast Retford, a city 
of over 10,000 inhabitants in Nottingham 
County, England, is contemplating the 
building of a municipal light and power 
plant. 

The municipal council of Rochdale, a 
borough of about 75,000 inhabitants in 
Lancashire County, England, is planning 
to spend a sum in excess of $200,000 in 
enlarging and improving tts clectric 
plant. 

The municipal authorities of Barcellos, 
a small place on the Cavado river, about 
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twenty-five miles north of Oporto, Portu- 


gal, are willing to grant a thirty-year 


concession to a company for the erection 


of an electric light and power plant. One 


of the stipulations which will-be exacted 
of such a company will be that it furnish 
the municipality with 160 sixteen-candle- 
power incandescent lights and six fifty- 
candle-power are lights for the sum of 
1,500 milreis ($1,620) per annum. 


— dd. 


Loss of Power from the Contact Re- 
sistance of Carbon Brushes. 

At a recent meeting of the Physical 
Society at Zurich, M. Schenkel detailed 
certain investigations which he has been 
making as to the resistance of carbon 
brushes. The measurements were made at 
the laboratory of Professor Weber, and 
the apparatus used consisted of a bronze 
slip-ring upon which two carbon brushes 
were pressed. The ring was revolved at 
constant speed. These tests have enabled 
the investigator to lay down the following 
laws: with a constant brush pressure of 
0.08 kilometre per square centimetre of 
surface contact and with a constant pe- 
ripheral speed of 7.5 metres per second, 
the curve giving the contact resistance as 
a function of intensity, is very nearly 
equivalent; RI is equal to the constant. 
For a given current density and pressure 
the resistance is independent of the pe- 
ripheral speed, provided the slip-ring is 
accurately centered. If it be eccentric in 
the least the contact resistance increases 
rapidly with the speed. The curve which 
gives the resistance as a function of the 
brush pressure is similar to that given it 
as a function of current density; that 1s 
to say, PRI = a constant, P being the 
pressure of the brushes. It is, therefore, 
advantageous to increase the brush press- 
ure since this diminishes the contact re- 
sistanee, but, on the other hand, it in- 
creases the brush friction. 

Schenkel has observed that the contact 
resistance was slightly affected by the tem- 
perature. It is affected very slightly by 
the Pelletier effect. The resistance is due 
principally to the fact that the carbon 
and metal are not in perfect contact, there 
being always a thin layer of air interposed. 
> 

A New Magnetic Observatory. 

The observatory to be built by the 
ritish government to replace the one at 
Kew for magnetic observations will be be- 
gun at Eskdalemuir, Dumfriesshire, very 
shortly. The contracts already let embrace 
the making of a road and foundations, 
provisions for water supply and the build- 
ing of a boundary wall, to be carried out 
within three months. It is expected that 


after this start the work will progress 
rapidly, = 
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List of the Domestic Jurors in the 
Electricity Section of the Inter- 
national Jury of Awards of the 
Universal Exposition, St. Louis, 
1904. 

The following list of domestic jurors 
has been appointed in the electricity sec- 
tion of the international jury of award of 
the Louisiana Purchase Exposition : 
GROUP 67—MACHINES FOR GENERATING 

AND USING ELECTRICITY. 

W. V. N. Powelson, assistant general 
manager Union Electric Light and Power 
Company, St. Louis. 

H. B. Smith, professor electrical engi- 
neering, Worcester Polytechnic Institute, 
Worcester, Mass. 

M. H. Gerry, chief engineer of Missouri 
River Power Company, long-distance 
transmission plant, Canyon Ferry, Mont. 

0. T. Crosby, consulting electrical en- 
gineer, 43-49 Exchange Place, New York 
city. . 

C. W. Wason, president Central Pacific 
& Eastern Electric Railway, Cleveland, 
Ohio. 

J. P. Jackson, professor electrical en- 
gineering, Pennsylvania State College, 
State College, Pa. 

G. F. Baum, professor electrical engi- 
neering, Stanford University, Cal. 

P. O. Keilholtz, general manager 
United Electric Light and Power Com- 
pany, Baltimore, Md. 

E. P. Roberts, consulting electrical en- 
gineer, 602 Electric Building, Cleveland, 
Ohio (formerly professor of electrical en- 
gineering, Cornell University). 

R. B. Owens, professor electrical en- 
gincering, McGill Umiversity, Montreal, 
Canada. 

G. F. Sever, professor electrical engi- 
neering, Columbia University, New York 
city. 

J. W. Esterline, assistant professor elec- 
trical engineering, Purdue University, La 
Fayette, Ind. 

H. H. Norris, assistant professor elec- 
trical engineering, Cornell University, 
Ithaca, N. Y. 

GROUP 68—ELECTROCIIEMISTRY. 

Carl Hering, consulting electrical engi- 
neer, 929 Chestnut street, Philadelphia, 
Pa. Member of international juries of 
award of several expositions in Europe, 
including Paris, 1900. 

Dr. Samuel Sheldon, professor electric- 
al engineering, Brooklyn Polytechnic In- 
stitute, Brooklyn, N. Y., vice-president 
American Institute of Electrical Engi- 
neers. 

C. F. Burgess, professor electrical en- 


gineering, University of Wisconsin, Madi- 
son, Wis. 
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GROUP 69—ELECTRIC LIGHTING. 

F. E. Drake, president Lanyon Zine 
Company, St. Louis. 

E. L. Nichole, professor of physics, 
Cornell University, Ithaca, N. Y. 

Paul Anderson, professor electrical and 
mechanical engineering, Kentucky State 
College, Lexington, Ky. 

G. D. Shepardson, professor electrical 
engineering, University of Minnesota, 
Minneapolis, Minn. 

C. A. Adams, professor electrical engi- 
neering, Harvard University, Cambridge, 
Mass. | 

Henry Floy, consulting engineer, 220 
Broadway, New York. 

B. V. Swenson, assistant professor elec- 
trical engineering, University of Wiscon- 
sin, Madison, Wis. 

Warren E. Weinsheimer, 159 Adams 
street, Chicago, Ill. 

GROUP 70—TELEPHONY AND TELEGRAPHY. 

A. E. Kennelly, professor electrical en- 
gineering, Harvard University, 
bridge, Mass. 

W. J. Hammer, consulting electrical en- 
gineer, 26 Cortlandt street, New York 
city. 

J. C. Kelsey, professor telephone engi- 
neering, Purdue University, La Fayette, 
Ind. 

A. S. Langsdorf, professor electrical en- 


gineering, Washington University, St. 
Louis. 


Cam- 


GROUP %1—vaARIOUS APPLICATIONS OF 
ELECTRICITY. 

C. R. Cross Thayer, professor of physics, 
Massachusetts Institute of Technology, 
Boston, Mass. | 

Dr. William J. Morton, 19 East Twen- 
ty-eighth street, New York city. 

T. B. Rosa, physicist, Bureau of Stand- 
ards, Washington, D. C. 

Lieutenant-Colonel Samuel Reber, 
United States Army, Washington, D. C. 

F. A. Wolff, professor physics and elec- 
trical engineering, Columbian University, 
Washington, D. C. 

Frederick Bedell, assistant professor 
physics, Cornell University, Ithaca, N. Y. 

Captain N. C. Buckey, war depart- 
ment, Washington, D. C. 

Dr. K. E. Guthe, physicist, Bureau of 
Standards, Washington, D. C. 

ae eee 
The International Association of 
Municipal Electricians. 

The ninth annual convention of the In- 
ternational Association of Municipal Elec- 
tricians will be held at St. Louis, Mo., 
September 13 and 14, 1904. The Grand 
View Fraternal Hotel has been selected as 
the official headquarters for the conven- 
tion. The secretary will be in attendance 
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on Monday, September 12, and members 
and guests should register as soon as pos- 
sible after their arrival. The opening ses- 
sion will be held at 9.30 a. m., Tuesday, 
September 13, in the meeting room of the 
hotel. 

Messrs. William H. Brandt, F. C. Ma- 
son and William Petty have been appoint- 
ed delegates to attend the sessions of the 
International Electrical Congress. 

On Thursday, September 15, a joint 
session of the International Association of 
Municipal Electricians and section G of 
the congress will be held. This section 
is devoted to electrical communication, and 
papers of interest and importance to the 
municipal electricians will be discussed. 


<> 
Electrician for the Custodian Serv- 
ice, Brooklyn, N. Y. 

A civil service examination to secure 
eligibles for a position as electrician in 
the United States courthouse and post 
office at Brooklyn, N. Y., will be held in 
that city on September 21. This position 
pays $1,000 a year, and it is possible that 
other similar vacancies may occur in the 
custodian service at that place. 

The subjects of the examination will be 
letter writing, practical questions and ex- 
perience. The age limit is from twenty- 
one to fifty years, and the applicant must 
not be disqualified physically. While the 
examination is open to all citizens of the 
United States who comply with the re- 
quirements, preference will be given to 
residents of the city and county in which 
the vacancy exists. 

Applicants should apply at once to the 
secretary of the board of examiners at the 
Custom House, New York city, for appli- 
cation form 1052. This form when prop- 
erly filled out must be filed with the secre- 


tary at New York on or before September 
16. 


The Street Railway Accountants 
Association of America. 

The eighth annual convention of the 
Street Railway Accountants’ Association 
of America will be held at St. Louis, Mo., 
Thursday, Friday and Saturday, October 
13, 14 and 15, 1904. The headquarters 
of the convention will be the Inside Int, 
located within the grounds of the expo 
sition. Part of the programme will be a 
joint consideration with the American 
Railway, Mechanical and Electrical Asso- 
ciation of a subject interesting to both 
associations. Another part of the pro- 
gramme will be an expansion of the ques- 
tion box idea, and this, it is believed, will 


prove one of the best branches of aasocla- 
tion work. 
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The Automatic Telephone System at Los Angeles, Cal. 


Description of the New Equipment of the Home Telephone and Telegraph Company. 


S ANGELES, Cal., a city of 125,- 
000 inhabitants, is making, by the 
introduction of the Strowger auto- 
system, ite initial bow to the modern 
vemente in the telephone art. The 
r in this part of the world is the 
ondent Home Telephone and Tele- 
Company, of Los Angeles, and 
now possessing one of the largest 
nest manual equipments ever in- 
in any city, has shown its willing- 
) adopt modern methods, by intro- 
the comparatively new automatic 
ge. One of the greatest drawbacks 
efficient telephone system on the 
coast has been the trouble of se- 
good and efficient operators. This 
ty is also experienced in the East. 
t to the same extent as felt on 
ust, because of the fact that young 
so employtd are much more inde- 
t, and ninety per cent of them are 
ansient character, being only here 
arily and not stating this 
til after they have been employed 
ime and initiated into the mys- 
f the telephone switchboard. The 
ction of the automatic is partly 
this fact, and also to a.desire of 
rd of management to install noth- 
the finest and most modern appa- 


John Van Liew is the general 
r of the company. Not only is 
od business man, but he possesses 
:nowledge of the technical end of 
iness. He is progressive, liberal, 
} not only the good will of the 
f directors, but also of those 
under him; being just in his 
both with the public and his 
s. These characteristics, com- 
ith the confidence. of the board 
lors, and his willingness to meet 
ands and wishes of the public, 
ide the Los Angeles system fa- 
the mushroom plant, because of 
omenal growth in the compara- 
ort time of one year of business. 
in exchange of to-day boaste of 
ain lines, 411 private branch ex- 
trunks, 15,301 instruments and 
our private branch exchanges, 
rom 10 to 250 lines each. There 
' private exchange in the neigh- 
uburb of Hollywood, having in 
‘32 main lines. This exchange, 
: miles from Los Angeles, is con- 


By P. K. Higgins. 


nected with that city by means of ten 
trunk lines. It has a manual board, full 
central energy, and is giving excellent 
service. This company after one year’s ex- 
perience with the Kellogg manual board, 
and after having fully and thoroughly 
investigated all other manual systems, has 
decided to adopt the automatic system in 
its entirety. A branch exchange, located 
at 1932 South Grand avenue, with 4,000 
lines equipped, and an ultimate capacity 
of 8,000 lines, has been installed, and it 
is expected that this will be in full opera- 
tion in August, 1904. Similar equip- 
ments will be installed between now and 
January 1, 1905, at Boyle Heights, High- 
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land Park, Vernon and East Los An- 
geles. The buildings are now being 
erected and the contract for the equip- 
ment has been let (through Mr. C. P. 
Platt, its efficient representative on the 
Coast) to the Automatic Electric Com- 
pany, of Chicago, Ill. The automatic sys- 
tem is also beine installed at San Diego, 
Cal., and contracts for several other 
pointe will be closed within the next thirty 
days. The installation of the automatic 
exchange at San Diego is under the gen- 
eral management of Mr. F. F. Graves, of 
Los Angeles, the pioneer contractor and 
builder of independent planta on the 
Pacific coast. i 

The management of the Home Tele- 


phone company, of Los Angeles, consists of 
Colonel J. M. C. Marble, president; A. B. 
Cass, vice-president; Herman W. Hell- 
man, treasurer, and J. S. Torrence, secre- 
tary; Thomas W. Phillips, F. F. Graves, 
W. C. Patterson and Oscar A. Trippett 
being directors. All these men are good 
business men, and are well known and 
highly respected by the people of Los 
Angeles. This fact has also had ite bear- 
ing on the success of the Home Telephone 
company during the past year. 

It is confidently expected that there 
will be in the neighborhood of 30,000 
telephones connected to the Los Angeles 
system on or before January 1, 1905, be- 
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SELECTORS AND CONNECTORS, AT Los ANGELES. 


ing a total of 18,000 main lines, and the 
balance extension telephones and private 
branch exchanges. Each one of the sub- 
exchanges is expected to carry an average 
of 3,500 main lines. The accommodations 
at the main office have already been made 
and equipment installed for 200 incoming 
and 200 outgoing trunk lines. There is 
an average of 97,510 calls per day han- 
dled in the main office of the company 
and 850 toll connections per day. There 
are nearly sixty toll stations connected 
with twenty-five toll lines entering the 
Los Angeles exchange, and taking up the 
entire time of six operators during the 
busy part of the day. 

The first and basic patent in the devel- 
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opment of the automatic system was taken 
out by Connelly and McTighe in 1879, 
followed by A. B. Strowger in 1891, Keith 
in 1892. On November 3, 1892, the first 
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matic, so that from this it will be seen 
that Los Angeles ia not the only system 
falling in line with the modern develop- 
ment in the telephone art. ° 


Fie. 2.— TRUNKING SECTION FOR CALLS FROM MANTAL TO AUTOMATIC SYSTEM AT THE 
Los ANGELES EXCHANGE. 


exchange in the automatic system was in- 
stalled at La Porte, Ind., and was visited 
by the writer. Each subscriber’s telephone 
required five lines leading to the central 
office, and while it was a miserable failure, 
the possibilities of a great and useful sys- 
tem could easily be seen in the crude appa- 
ratus as installed at La Porte. Late in 
1894 Messrs. Strowger and Keith were 
joined by Ericsson Brothers, they forming 
the Strowger Automatic Electric Com- 
pany. Their first effort was in 1895, when 
they rebuilt the La Porte exchange. This 
was again remodeled in 1897, and was 
followed Ly an installation at Augusta, 
Ga., and Auburn, N. Y. The trunking 
system, which is now being used very ex- 
tensively in systems having more than 
1,000 capacity, was not introduced before 
the spring of 1899. In the fall of that 
year this system was introduced at New 
Bedford, and a little later at Fall River, 
Mass., this exchange being operated and 
managed by the Eastern Automatic Com- 
pany, of Boston, Mass. 

The above brief history brings us up 
to about the year 1902, when the installa- 
tions were begun for Chicago, Dayton and 
Grand Rapids exchanges. At the present 
writing we find the automatic being in- 
stalled in many representative cities all 
over the country. 

Interest is also being awakened in Ev- 
rope as to the possibilities of the auto- 


The equipment used at the subscriber’s 
end of the automatic system consists es- 
sentially of a complete local battery talk- 
ing circuit, having the customary trans- 
mitter, receiver, induction coil, battery 
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by metal rods; the lower plate of the 
movement being fastened to the door of 
the instrument on the inside. The shaft 
common to both sides of the door extends 
through, and projects on both sides of the 
door. On the front is an indicator num- 
bered from 1 to 0, also a long-distance 
point. In front of each number or unit 
is a hole; this is used by the subscriber 
for pulling the dial down to the stop in 
order to send in his call to central. A 
strong clock spring is also provided for 
returning the dial back to its normal posi- 
tion. At the lower end of this indicator, 
or dial, is a stop or trigger, and below 
this is a number plate containing the tele- 
phone number and the ringing button. 
Inside the instrument proper, and be- 
tween the plates mounted on the door, is a 
section of a wheel having cut in it eleven 
teeth, ten of these move in one plane and 
the eleventh in another, the two move- 
ments being about one-half inch apart. In 
the same space occupied by these move- 
ments is a neatly devised governor con- 
sisting of a small wheel in two parts 
geared from 1 to 20 and used to regulate 
the speed of the shaft. There is also pro- 
vided a rotary impulse spring which is 
worked by the eleventh tooth. A vertical 
impulse spring is located in the path of 
the other ten teeth, and is so arranged 
as to be engaged by each tooth and re- 
leased after the tooth has passed. The act 
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and receiver hook used in the manual sys- 
tem. In addition to these there is also 
provided a special calling mechanism 
mounted on two metal plates held apart 


of sending in a number places the corre- 
sponding number of teeth so that they 
must strike the impulse spring on their 
way to normal. The hook is provided 
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with an extension which engages five talk- 
ing springs, the two lower of which are 
used to close the local battery circuit. 
There is also an extension attached to the 
shaft which engages the same springs. 
The subscriber in order to make up the 
number desired, for example 64 (in a 
series system), would place his finger in 
the hole opposite the figure 6 and pull 
the dial down to the stop, release his 
finger, and immediately the clock spring 
returns the dial back to normal in a 
leisurely manner, being controlled by the 
governor already mentioned, and in doing 
so these six teeth then engaged caused the 
vertical spring to ground the vertical line 
six times, and the rotary spring to ground 
the rotary side of the line once. The 
movement is now repeated by placing the 
finger in the dial opposite digit 4, repeat- 
ing the former movement, this time, how- 
ever, only giving four pulsations on the 
vertical side and one on the rotary. The 
movement varies slightly in the different 
systems, according to the capacity of the 
exchange. 

The act of turning the dial by the 
subscriber breaks the line connections at 
the talking springs and at the same time 
moves the impulse teeth over to the left 
of the impulse springs (no contact, how- 
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disconnects the substation bell (or ringer) 
from the line, and calls can only be sent 
to central with the receiver off the hook. 
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pressing the ringing button, which auto- 
matically grounds the vertical line, opens 
the connection between the two lines, and 
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There are three release springs provided, 
one for the rotary side and one for the 
vertical side and one for the ground. The 
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ever, being made at this time), so that in 
returning the impulse springs are engaged 


just as many times as there are teeth to 


pass. The act of taking down the receiver 


subscriber after having sent in the num- 
ber desired, by performing the above men- 
tioned movement is now ready to ring the 
called subscriber, and this is done by 


at the same time, and without any further 
effort on the part of subscriber, pulls up 
the vertical relay at central office, closes 
the local circuit, energizes the generator 
relay, which in turn cuts in the ringing 
circuit on the called subseribersa line 
which rings his bell. A conversation is 
now established by the called subscriber 
taking down his receiver and talking to 
the party calling him. When the conver- 
sation has ceased, the act of each sub- 
scriber hanging up his telephone grounds 
both sides of line and returns all the con- 
ditions to normal. This movement at 
central will be more fully explained later. 

The connecting link between the sub- 
station and central office is the customary 
metallic circuit used in manual practice. 
The tip and sleeve in that system being 
equivalent to the vertical and rotary in 
the automatic. In addition to this, 
ground is used at each substation, and 
may be either individual or common to 
all, according to the conditicns existing. 

The Strowger system is central energy 
signaling and local battery talking. In 
this regard there has been much specula- 
tion, some engineers claiming preference 
for one and some for the other. It is 
nevertheless true, that for short conver- 
sations (and these are the majority) local 
battery is ahead of central energy, while 
it must be admitted that some additional 
maintenance is necessary in local battery 
work, against this slight defect is the ad- 
ditional feature of not having to figure so 
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closely on the length of line or the pro- 
portion of cable likely to interfere with 
good talking. The preference for ulti- 
mate complete central energy from an 
economic standpoint is admitted. 

In this branch exchange, in order not 
to conflict with the main exchange, which 
has a capacity of 19,000 lines, numbers 
commence at 20,000 (a 100,000 capacity 
system being used) and up; No. 22,- 
222 being reserved for complaint depart- 
ment. Opposite the digit 1 is main, so 
that a party in calling the main exchange 
pulls down the lever to main (or 1) 
and releases; the act of so doing works 
the first selector, and selects one of ten 
trunks not busy leading to the main office, 
lighting a lamp in front of the main ex- 
change operator, who makes the connec- 
tions. The subscriber in this exchange 
picks out his number on the dial as al- 
ready explained, taking each digit sepa- 
rately. For example, 21569 is wanted, 
the dial would be pulled around to No. 2. 
This connects his first with the second 
selector. He then pulls No. 1, which 
connects second selector with third se- 
lector; then five, which connects third se- 
lector with the connector. ‘The next 
movement, No. 6, picks out the tens, and 
the next, No. 9, picks out the units and 
connects with line. This differs from the 
movements in a series system, as before 
explained, and gives the movements as in 
use in the now almost universal trunking 
system. On the first strip of the first se- 
lector of each line there are available ten 
(of the 200) trunks to main, and these 
are so scattered or staggered as to distrib- 
ute the load among the subscribers. Strip 
No. 2 is used for the 1,000 selector and 
the balance are vacant for special use. 

In the Grand avenue office the power 
is derived from a four-kilowatt machine 
driven by a six-horse-power Fairbanks- 
Morse gas engine, delivering 53.5 amperes 
at seventy-five volts, and is of the Holtzer- 
Cabot make. Two ringing machines of 
seventy-five volts each furnish the power 
for ringing subscribers. A five-horse- 
power Westinghouse motor-generator is 
used in connection with the city power 
supply. All apparatus is in duplicate. 
At the main office a separate sæt is used 
for furnishing power for the trunks. The 
Ward-Leonard over and under-load cir- 
cuit-breaker is used. Two sets of batteries, 
consisting of twenty-seven cells each, of 
400 ampere-hours capacity, and delivering 
fifty-four volts, are used at the Grand ave- 
nue, and one set of twenty-five cells 250 
ampere-hours at the main office. These are 
all of the American type. Lines come 
into the main rack, which is provided 
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with Mr. Frank B. Cook’s latest self- 
suldering heat coils, the same also being 
provided at each selector and connector, 
so that the apparatus is fully protected 
against sneak currents, a total of 10,000 
being installed. A trunking position, 
consisting of three-point jacks, cords and 
plugs, is provided to care for the incom- 
ing calls between the branch and the 
main exchange. From the trunking posi- 
tion the lines run to the first selectors, 
which are arranged on shelves, containing 
twenty-five each in sections of 100 each. 
In this section are two shelves containing 
ten second selectors, ten third selectors 
and ten connectors, the whole comprising 
a board or section, there now being in- 
stalled forty such boards, numbered from 
0 to 40, and the division (ten 
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Fic. 6.—TELL-TALE AND GENERATOR Boarn, 
Los ANGELES EXCHANGE. 


boards each) from 21 to 24 inclusive. A 
special tone test is provided to notify a 
subscriber when a line is busy, and is 
given by the private wiper coming in con- 
tact with a stud, and grounding same to 
all other lines. The private wiper of a 
calling line, on touching this, is grounded 
as explained, which restores the calling 
line to normal, and the subscriber, in at- 
tempting to ring the party by pressing 
his button, gives the selector one vertical 
movement, which puts his line in connec- 
tion with “busy-back” signal, the buzzing 
sound intimating to him that the line he 
wishes is busy. He then hangs up his tele- 
phone, and the act of so doing grounds 
both lines simultaneously and restores all 
selectors to normal. He must do this be- 
fore attempting to make a second call. 
The rotary contacts of the selector are all 
bridged (in multiple), as are the multiple 
jacks in manual practice. These banks 
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are all wired up in the factory on revolv- 
ing tables, ingeniously devised and care- 
fully and accurately planned and meas- 
ured. ‘The switches proper form a semi- 
circle, and the contacts are arranged 
around this. The contact arm, on being 
moved, passes over these with a wiping 
contact which ensures cleanliness and 
good contact. The arm of the vertical 
rod is moved from row to row by the 
operation of the vertical movements, and 
the wipers by the rotary movements. 
Each first selector has a bridging cutoff 
relay, the object of which is to cut the 
battery off the selector of the called party, 
thus rendering the line clear of all elec- 
tromagnets. This relay is not in the 
line proper, being operated by the private 
wiper, which is also used, as explained, 
for the ‘busy test. If a selector should 
(for any reason) fail to restore to normal 
the fact is indicated to the wire chief or 
attendant by a lamp lighting on the shelf 
containing the selector, and also on the 
tell-tale board. The metal of which the 
switches are made is non-magnetic. This 
is necessary to prevent interference, the 
whole being at times more or less in a 
magnetic ficld. The shaft is composed 
of two parts, the upper being specially 
milled for ten circular teeth, the lower 
having ten longitudinal teeth. A pawl 
forming a part of the armature is 80 
arranged as to engage the upper teeth of 
the shaft. This shaft is controlled by the 
vertical armature, which in turn is con- 
trolled by its magnet, the whole compris- 
ing what is known as the vertical move- 
ment. At the lower end of this shaft are 
the three wipers, known in practice as 
(1) vertical wiper, (2) rotary wiper, 
(3) private wiper, each consisting of 
two blades and being fastened to the 
shaft so as to move with it vertically or in 
a rotary direction, as may be desired. 
These wipers engage the -contacts in each 
position. There being 100 taps in each 
switch, and there being three contacts 
to each, it follows that the switch contains 
300 contacts, arranged in three groups of 
100 each, the whole constituting a bank, 
which is rigidly fastened to the frame of 
the switch. The movements of such a 
switch are as follows: an impulse given 
on the vertical side of the line grounds 
same, energizes the vertical magnet, at- 
tracts the armature, lifting the shaft one 
tooth. This movement being completed, 
the armature is pulled back by a spring 
for this special purpose, at the same time 
the pawl (already described) falls back 
one tooth, the shaft being held in all its 
movements by a double “dog” controlled 
by release relay. The shaft may, in this 
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manner, be held in 100 different posi- 
tions, as the rotative movement is in any 
one of ten vertical positions. Each im- 
pulse on the vertical side lifts the shaft 
one tooth. The shaft may also be de- 
tained vertically in ten distinct positions. 
In like manner is the arrangement of the 
rotary armature, the pawl of which en- 
gages the lower teeth. The armature of 
this lies in a horizontal position in order 
to move the shaft in a rotary direction. 
In addition to the rotary and vertical mag- 
nete, there is the private magnet, which 
operates the side switch, and this in turn 
controls the movements of the rotary and 
vertical line contacts. The first impulse 
through the coils of this private magnet 
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cut off the line by means of a 2,000-ohm 
cut-off relay, as before explained, and 
also the vertical movement of the calling 
subscriber. 

In connection with the switches is a 
novel indicator of trouble in case any such 
should present itself, as a heat coil blow- 
ing, etc., the ringing of a bell draws the 
attention of the switchboard man to the 
fact, and at the same time a lamp lights 
on the “tell-tale” board. One of these 


lamps is provided for each 100 lines (or 
first selectors), thus showing in which 
section the trouble is; arriving at the 
section indicated he finds another lamp 
lighted showing on which shelf the 
trouble is. Provision is also made on the 
board for generator trouble, the current 
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Fie. 7.—Cook DISTRIBUTING BOARD aT Los ANGELES EXCHANGE. 


moves the side switch from the vertical 
to the rotary contact, and the second im- 
pulse to the generator relay. The side 
switch consists of four poles or move- 
ments, and is connected to the line relays 
by two main lines, the rotary and the ver- 
tical. The line relays in a series system 
are thirty ohms each, and are connected 
permanently in series with the line. A 
ground and a battery of fifty-four volts 
are common to both sides of the subscrib- 
er’s line through high retardation coils. 
There is also provided two springs, one 
for each side of the line; these springs 
are normally clear, but on the relays 
being operated connect to ground. These 


springs are connected with the private 


relay, and from these to the battery, and 
one side is normally connected with the 
release relay on the vertical side. In the 
bridging system in use at Los Angeles, 
the line relays are 500 ohms each, and 


passing through two lamps, so that, 
should any line become “shorted” or 
“grounded,” the lamp of the group in 
which the line is lights when the current 
is sent out on the line, thus notifying the 
attendant that trouble exists in that par- 
ticular circuit. In addition to this last 
board, the usual wire chief’s desk equip- 
ment is provided for handling the line 
and instrument trouble as in manual 
practice. 

An electrically driven blower running 
at 110 volts and consuming twelve am- 
peres, speed 1,500, made bv the National 
Electric Company, supplies air under 
pressure for cleaning the selectors, ete. 

The standard Cook distributing board 
is used with an installed capacity of 
4.875 pairs and equipped with his latest 
self-soldering heat coils. The board is 
compact, presents a neat appearance, and 
uses the minimum jumper wire. Mr. 
(‘ook also supplied the protective appara- 
tus at the Los Angeles main office, hav- 
ing a capacity of 12,000 pairs, probably 
one of the largest single installations in 
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the world. The No. 4 heat coil 
was formerly used, but the new one is an 
improvement on this, and has been adopt- 
cd for future installations. The ter- 
ininals are arranged in groups of twenty- 
five pairs, 150 pairs on the line side and 
125 pairs on the switchboard side. 

A multiple section of six positions is 
provided. ‘This is manually operated, 
and takes care of all incoming calls from 
outside exchanges. The construction is 
standard, with Kellogg apparatus. To 
this board is connected 200 trunks from 
the main office and a proportionate num- 
ber to the smaller offices, the whole end- 
ing in lamps in front of the operators, 
cach trunk having a separate cord, plug 
and lamp, so that only one plug move- 
ment is necessary to make a connection 
between a manual and an automatic sub- 
scriber. ‘Three-point jacks are used. 

The trunks from the automatic sub- 
scribers are 200 in number and terminate 
in lamps, cords and plugs at the main or 
other branch exchange, as the vase may 
be, so that only one plug movement is 
necessary, as in the reverse connections. 
Order circuits are provided for ordering 
up connections from manual to automa- 
tic, but the calls from the automatic to 
the manual are strictly automatic, being 
automatically selected by the subscriber, 
as explained. 

All cables entering the building both 
for trunks and lines are 300-pair, and 
pass underground directly to the rack 
where the paper-insulated cables are 
spliced to silk and cotton-insulated cables 
by a hermetically scaled splice, the other 
end being formed to fit the rack, taped 
and shellaced thoroughly to prevent ab- 
sorption of moisture. 

The formal opening of the exchange 
took place in the form of cutting over 
150 subscribers on July 27, 1904, the 
whole passing off very smoothly. The 
balance will be cut over at the rate of 
150 per day until all the subscribers now 
in the old exchange are transferred to 
the new, about 2,000 in all. In addition, 
2,000 new lines are being cut in at the 
same time, and it is hoped that the ex- 
change will be in full operation by Sep- 
tember 1. To the average reader the 
labor, expense and time necessary to instal] 
an exchange of this kind can hardly be 
appreciated, not knowing its complexities. 
That the Automatic Electric succeeded in 
installing the exchange in so short a time 
is considered wonderful, in that it has 
a complete new departure from all past 
efforts in this direction. 

In the preparation of the plans no ex- 
pense was spared to make this a model 
exchange, it being understood that if it 
proved successful its adoption for all 
exchanges of this company on the Coast 
would be only a matter of time. The 
exchange, as it stands to-day, is probably 
without a peer in the world, and is unique 
in many respects, All the material is of 
the best, and this svstem was only adopted 
as against all manual svstems after care- 
ful deliberation and consideration on the 
part of the officers and engineers of the 
Home Telephone company. 
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ELECTRICAL MINING NOTES. 
SIDNEY F. WALKER. 


ELECTRIC DRIVING IN SOUTH WALES 
COLLIERIES. 


The most important development at 
present in connection with electricity and 
mining is that which is in progress in 


South Wales, where the South Wales 


Power Distribution Company is arrang- 
ing to drive several of the collieries en- 
tirely by electricity delivered from iis 
generating stations. The collieries in 
South Wales lend themselves particularly 
to this. ‘The area of the paying coal 
field is small, and the collieries are all 
distributed along a number of valleys, 
two or three of which usually run out 
at one point. At Pontypridd, for in- 
stance, in the Taff valley, receives the 
Rhondda valley, and a little way up 
the Rhondda valley, the Little Rhondda 
valley, or Rhondda Fach, as it is called, 
opens. A little way up the Taff valley, 
above Pontypridd, another valley, that of 


the Cynon opens, running up to Aberdare © 


and all along all of these valleys there are 
large collieries about every mile or so, 
turning out usually, at least, 1,000 tons 
of coal a day, the valleys extending about 
sixteen miles up from Pontypridd. 
Similarly in Monmouthshire a set of 
valleys open from Pontypool, and another 
from Aberbeeg and there are collieries all 
along these. And again there are valleys 
away to the west, opening at Tondu, a few 
miles above Brigend, and others further to 
the west again. The South Wales Power 
Company has opened stations at the 
Forest, a little below Pontypridd, in 
the Taff valley, a little below Ponty- 
pool and in the neighborhood of Bridgend. 
Current is being generated on the three- 
phase system with a periodicity of twenty- 
five, in units of 3,000 horse-power each, 
and is being transformed up to 11,000 
volts, for distribution, the standard press- 
ure at the collieries being 440 volts, trans- 
formers being fixed in the neighborhood 
of each colliery taking current. One 
large colliery in the Rhondda Fach 
valley, the National, is stated to be taking 
800 horse-power for hauling, winding and 
pumping and all the collieries in that 
valley are stated to be going to follow 
suit. The Pontypridd generating station 
has forty miles of distributing mains 
laid up the valleys opening out at Ponty- 
pridd; they are supplying over 4,000 
horse-power already and have nearly 
3,000 horse-power more to supply. In 
Monmouthshire the station near Ponty- 
pool is supplying over 1,300 horse-power, 
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and is stated to have an additional 1,000 
horse-power to supply. At Bridgend not 
much has yet been done in supplying the 
collieries, the town of Bridgend itself 
taking the bulk of the current generated. 
The price at which current is being sup- 
plied is three-quarters penny per Board 
of Trade unit. This is a considerable 
reduction upon the prices originally pro- 
posed, and in my opinion it is still open 
to considerable doubt whether the collieries 
are making a good thing out of it. My 
view always has been that, while small 
concerns would find it a very good 
arrangement, and a very economical one, 
to take power from a central supply 
station just as small consumers of gas, 
small manufacturers, find it advantageous 
io use gas engines and to take their 
supply of gas from the town gas works, 
immediately their requirements be- 
come greater than a certain figure, 
it is more economical for them to 
put down either their own boiler 
plant or their own gas plant and 
so in my opinion it should be cheaper 
for all the large collieries to put down 
their own electric installations than to 
take current from the supply company. 
As is well known, there is always a limit- 
ing quality above which no economy is 
realized when the production exceeds that 
figure. There is a limit to the quantity 
that every machine will turn out and to 
the current that every station will turn 
out; up to that limit every additional 
unit sold reduces the cost of all the units, 
but after that is passed the decrease in 
cost ceases to operate. In my opinion 
this is the case with collieries. The 
quantity of power they require is above 
that which makes the limit of economical 
production and so they should be able to 
produce as cheaply as the power station, 
while they have a very much smaller area 
to distribute over. Their standing losses 
should be less than those of the power 
station. One very large colliery com- 
pany, the Powell Duffryn Company, 
which has collieries in the neighborhood 
of Aberdare and in Monmouthshire, is 
laying out a generating station near Aber- 
dare to supply the collieries on that side; 
it will generate 6,500 horse-power and 
they will distribute current over an area 
whose radius will be about three miles, 
if the station is placed in about the centre. 
In my opinion they should come out 
better than those who take current from 
the power company. There is every 
opening for power supply in the South 
Wales collieries, and the ironworks which 
are often connected with them, and for 
very considerable economies in connec- 
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tion with the electrical distribution. In 
several instances the works of one large 
company extend right down the whole 
of one valley, for six or seven miles, and 
there are boilers and engines at every 
one of the works, though in many cases 
two works will be only a few hundred 
yards apart. But carrying steam even a 
few hundred yards is expensive work. 
Obviously all of these might be run from 
one electric generating station, but the 
company should generate cheaper them- 


selves than can be done for them. The 


figure also, three-quarters penny per unit, 
has been very much bettered ; at collieries 
which are generating their current on 
not a verv large scale 0.375 penny is quite 
common. I have had several cases 
through my hands, in my practice, where 


‘the question has arisen whether it would 


be cheaper to generate current on the 
works or take it from the local power 
company. In every case so far I have 
advised, on the figures before me, allowing 
for all charges, including interest and 
depreciation, that the cheapest course was 
to generate their own. 

There is another striking case in India, 
the government of Mysore has laid a 
very extensive system ot electricity supply 
from the power of the Cauvery Falls. 
The power is taken by the gold mines 
in that district, but immediately they 
have proved that electric driving 16 
practical, they are putting down their 
own plant. Companies interested 
in the Mysore gold mines have formed a 
company solely for the purpose of gener- 
ating current for the gold mines. The 
companies have taken shares in the 
electricity company in proportion tn 
their requirements and it is ordained 
that the electric company is not to pay 
more than ten per cent dividend. On the 
other hand in South Africa some of 
the mines are taking current from the 
supply company whose works are just 
outside Johannesburg. in one case the 
supply pressure being 10.000 volts, trane- 
formed down at the mine. 
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The Discovery of Pitchblende Ore. 

Tt is reported that a large vein carry- 
ing yellow oxide of uranium and black 
pitchblende has been discovered in the 
south slope of Rhyolite hill, in Cripple 
Creek district, in the property of the 
Rhyolite-Beacon Mining Company. The 
vein is-two feet wide in a shaft thirty- 
five feet deep, and appears to be con- 
tinuous. Samples of the ore are at pres- 
ent in the hands of assayers. With only 
one and a half ounces of the crude ore, 
separated from the plate by twenty-four 
shects of black paper, very good photo- 
graphs have been made on a forty-eight- 
hour exposure. It is reported that this 
ore has been found in three different 
places. 
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ACCOUNTED-FOR CURRENT. ' 
BY W. E. RICHARDS. 


he purpose of discussion in this 
he term of “unaccounted-for cur- 
taken to mean that part of the 
output of the power station which 
counted for in the charges or in- 


st or unaccounted-for current in- 
the operation of an electric light 
or plant is governed in a measure 
cal conditions, and is a feature 
totally or partially lost sight of 
station managers. This condi- 
apidly changing for the better, 
| with the operation of electric 
ot many years ago, when the 
tation manager and his electri- 
v comparatively nothing of their 
vow we are stimulated by com- 
nd interest in the work, to locate 
ce many of the losses that ex- 


nd thought should govern the 
and design of the equipment, 
cost should not be the only con- 
Starting even with the best 
t obtainable, losses will exist 
in in a degree proportional to 
icy of the management. To re- 
» losses to a minimum, the dif- 
Jiances through which the cur- 
3 from the generator to the con- 
taken up, anv one of which 
in itself. The investment in 
from the generators to the 
d is not usually great and is 
med. Therefore the loss is in- 
all, but real trouble commences 
station instruments. Their 
not simply to point to some- 
tate, but thev should be in a 
o record accurately the station 
ne is very often satisfied to as- 
his station instruments are 
ably because it is quite diffi- 
e the necessary tests to verify 
acy. Upon checking, seldom 
ind to be exact. A systematic 
d checking of our station in- 
very thirtv davs gives results 
hat it was needed. Of course 
current loss at this point, but 
nstruments depends, to a cer- 
the indication of losses. 
re are some losses due to bad 
n the distributing svstem, the 
occurs from improper design. 
line loss can not be followed 
l formula entirely, as local 
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conditions must be considered as well. 
Current losses will be considerable by 
reason of accidents, partly due to im- 
proper maintenance, and to reduce this 
the lines must be kept in good repair. A 
systematic overhauling is necessary at 
least once every three years. Care and 
judgment should be exercised when in- 
stalling transformers, as the copper loss 
of the distributing system, if properly de- 
signed, will be slight, compared with total 
losses of individual transformers. 

The final leak in a system, and the 
most important of all, occurs in the meter 
department. There losses may be divided 
into two parts: first, energy loss in the 
meter circuits; second, loss due to slow 
meters failing to record the full amount 
of the energy passing through them. 

The loss in the meter pressure circuit, 
in the most common type of direct-cur- 
rent wattmeters, may be from 35 
to 125 kilowatt-hours per year. In the 
induction type of meter the list variea 
from seventeen to thirty-five kilowatt- 
hours per year. The loss of energy due 
to drop in the series field can be neglected, 
especially when the meters are tested by 
the common method, as, owing to the con- 
nections of the meter and instruments, 
the former is calibrated to record this 
loss. Where the meter is tested by dis- 
connecting the potential circuit from the 
series field, and the series field loaded by 
a storage battery, this loss then falls on 
the company, but as this loss depends on 
the load it can be neglected, since in a 
good type of the commutator meter it will 
be one-quarter to one-half of one per cent, 
depending on the capacity of the meter. 
On sizes larger than two hundred lights, 
this loss will only be one-quarter of one 
per cent. In some types of small size me- 
ters we have found a loss as high as one 
per cent on full load, but this is excep- 
tional. 

Assuming the meter to run correctly 
when it is installed, the losses due to 
meter becoming slow depend on the type 
of meter, the load on which it operates 
and the attention given the meter. 

The following data, taken from actual 
practice, show how important the lost or 
unaccounted-for current may be in the 
commutator tvpe meters on residence 
lighting. The figures give the percentage 
of the true energy recorded bv the meter: 


LOAD. 
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To a considerable extent the accuracy 
of the meter on light loads depends on 
the condition of the jewel, and as the life 
of the jewe] depends on the number of 
turns, this and other causes make indi- 
vidual meters differ widely frem the 
above values. 

The author’s practice is to install meters 
of a capacitv as near the burning load as 
possible, but, even with this precaution, 
the data show a loss of twelve to eighteen 
per cent on one-tenth load, and five to 
eight per cent on one-quarter load. Be- 
tween these two points, may be taken, a 
greater part of the business will lie. 

Where there is considerable consump- 
tion recorded in large stores at one-quar- 
ter load or less, an effort should be made 
to meter this service separately. 

These losses in unaccounted-for cur- 
rent can be reduced to a minimum only 


by an intelligent effort of the meter de- 


partment, since upon tho care and up- 
keep of the meters depend at least ten per 
cent of the earnings of the company. It 
is practical to clean and inspect the 
meters systematically, the interval of 
such cleaning and inspection depending 
on the capacitv and service. If the 
meters are of the induction tvpe, the 
author’s practice is to give them atten- 
tion every eighteen months, but the com- 
mutator type requires an inspection every 
eight to twelve months. It pays to keep 
constant check on large consumers, as 
often as every 90 to 120 davs. This 
frequent inspection has good effect, not 
only on the reduction of meter losses, but 
on current Joss from theft, which is also 


quite an item. 
æ 


A New Method of Measuring the 
Intensity of the B-Rays Given off 
by Radioactive Bodies. 

Mr. W. Seitz describes a method in the 
Physikalische Zeitschrift for measuring 
the intensity of the B-rays given off by 
radioactive bodies. In this the converse 
principle to that adopted by Stutt and by 
Paschen is used. Instead of measuring 
the positive charge which accumulates on 
the radioactive body in a vacuum, the 
magnitude of the negative charge pro- 
duced by the impact of the rays themselves 
on an insulated metallic dise suspended 
in an exhausted glass vessel is deter- 
mined. The study of the steady absorp- 
tion of the rays caused by the interposi- 
tion of thin sheets of various metals is 
aided by the apparatus used. It is shown 


that the law of Lenard, to govern the ab- 
sorption of the cathode rays, roughly ap- 
plies also to the B-radiation—that. is, per 
unit of surface the same absorption ia 
caused by equal “masses” of the different 
materials, these masses being measured 
hy the product of thickness and densitv. 
The law, however, is only approximately 
true, and in the case of the elements 
there is an increase in the absorption for 
equal masses per unit of air with an in- 
crease In the atomic weizht. 
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LETTER TO THE EDITOR. 
Battle of the Powers. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

We have just read the very interesting 
editorial in your Saturday's issue on the 
above subject. In this connection, you 
may be interested in the report of a series 
of pumping engine tests enclosed herewith. 

The engines described are of ‘the triple- 
expansion type using superheated steam, 
but not provided with flywheels. Never- 
theless, all showed economies per indi- 
cated horse-power of less than eleven 
pounds of steam, one showing as low as ten 
and another 10.01 pounds, and the steam 
consumption per horse-power delivered in 
- water raised was only 11.32 pounds in the 
best case. These are slow-speed engines 
of about 600-horse-power capacity. 

Your readers may be interested in these 


facts, which indicate the, as yet, unex- 


hausted possibilities of the reciprocating 
steam cylinder. 
INTERNATIONAL STEAM PumpP Co. 
New York, August 8. 


[The tests referred to by Mr. Gibson 
were made on the equipment of two of 
Chicago’s new pumping stations. Six en- 
zines were tested, the indicated horse- 
power varving for the different units from 
600 to 675 horse-power. The number of 
degrees of superheat at the throttle was, 
at one station, about seventy-five, and at 
the other about 130 Fahrenheit. The 
vacuum was approximately twenty-seven 
inches, and the steam pressure 145 pounds. 
The duration of the trial in each case 
was twenty-four hours. The duty per 100 
pounds of coal used, expressed in foot- 
pounds, varied from 130,000,000 to 151,- 
000,000. From the calorific value and 
the duty tests, it is seen that the energy 
efficiency from coal to water moved was 
a little over thirteen and one-half per cent. 

It is our custom to expect high efficiency 
of pumping engines, possibly because of 
the great amount of engineering skill 
which has been expended in developing 
them, and partly because thev usually op- 
erate under favorable conditions of load. 
The character of the load, however, oppos- 
ing, as it does, a constant force to the 
movement of the plunger, makes some bal- 
ancing device desirable. The latter must 
lower somewhat the efficiency of the en- 
gine, though this effect may be exceed- 
ingly small. It is, nevertheless, a disad- 
vantage under which pumping engines 
labor. ‘These tests and others on other 
engines indicate that the reciprocating en- 
gine is not entirely out of the running, 
and it may be expected that it will eon- 
test the field sharply against both the 
steam turbine and the gas engine—at least 
for some time to come.—Ep. ] 
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Electrical Patents. 


One of Mr. Thomas A. Edison’s latest 
inventions is an apparatus for vacuously 
depositing metals; he has assigned the 
patent obtained thereon to the New Jer- 
sey Patent Company, of Orange, N. J. 
The apparatus has been designed par- 
ticularly for depositing on phonograph 
records a minutely thin film of vaporized 
metal which shall act as a foundation 
for the heavier electroplated deposit in 
order that a matrix mould of such a 
record mav be secured. The instrument 
used is constructed as follows: a base 
is provided with supports on which are 


APPARATUS FOR VACUOUSLY DEPOSITING 
METALS. 


mounted base-plates, preferably made of 
glass. Extending up through the base- 
plate are glass tubes carrying circuit 
wires. Depending from the ends of 
these conductors are electrodes made of 
the metal which is to be deposited, pref- 
erably in the form of thin strips of 


foil. Mounted on the plate is a metal’ 


rim within which is placed a glass bell 
or jar having a flanged lower end rest- 
ing on the plate. A layer of paraffin in 
molten condition is flowed into the space 
within the rim, so as to make a per- 
fectly tight joint. Air from within the 
glass bell is exhausted through a pipe 
connected with a vacuum pump of any 
suitable and approved type. Within the 
vacuum chamber are one or more sup- 


ports which carry vertical shafts having’ 


tapered upper ends. Surrounding each 
of these shafts is a sleeve provided with 


a hardened bearing-cup at its top which 
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engages the shaft. The lower end of the 
sleeve carries a disc which receives the 
record or other object. Extending up 
from the sleeve are arms which receive a 
removable armature. The phonograph 
record or other object carries at its top 
a guard or shield which fits within the 
top of the record and is supported there- 
by. This guard is preferably made of 
brass. The guard receives the metal 
which would ordinarily be deposited with- 
in the interior of the record; when made 
of brass it appears to deflect the elec- 
trical discharge in a downward direction 
against or toward the outer surface of the 
record. The guard thus prevents the 
metal from depositing on the inside of 
the object and causes it to deposit evenly 
on the edge with a clear line of demarca- 
tion, so as to permit a uniform elec- 
troplating. Mounted outside of each of 
the vacuum chambers is a magnet, re- 
movably carried at the lower end of the 
shaft, mounted in the bearing and ro- 
tated by a belt-wheel to which power is 
applied. In order to operate the vacuum 
chambers alternately to permit the 
electrodes within one to cool while 
the depositing is taking place in 
the other, a switch is emploved, prefer- 
ably driven by a clockwork mechanism 
and making contact alternately with con- 
tact-springs. These springs are connected 
each with one of the electrodes of the 
two chambers. The other electrodes are 
connected to one side of the secondary 
circuit or an ordinary induction coil. 
The other side of this secondary circuit 
connects with the switch through the 
clockwork mechanism. The primary dr- 
cuit of the induction coil is connected in 
multiple with a source of supply and in- 
cludes a circuit-breaker. In operation, a 
proper vacuum is created in the two 
chambers and by means of the switch the 
induction coil is connected alternately ; 
first, with the electrodes of one chamber 
and then with those of the other. The 
regulation is such as to secure a silent 
or brush discharge between the elec- 
trodes. This discharge causes the metal 
composing the electrodes to be vaporized 
and deposited on the objects. The mag- 
nets are simultaneously rotated, so as to 
rotate the objects, whereby a perfectly uni- 
form film is deposited thereon. When this 
film is of the desired thickness, the bell 
or jars are removed, permitting the coated 
objects to be removed for subsequent 
treatment. 

Mr. Edison has recently patented an 
improvement for primary batteries, which 
relates to the manufacture of copper-oxide 
electrodes for primary batteries, pref- 
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erably of the Lalande type, wherein cop- 
per oxide is opposed to metallic zine in 
an alkaline solution. The patent has 
been assigned to Edison Manufacturing 
Company, of Orange, N. J. The object 
of the invention is to produce a cop- 
per-oxide electrode of superior quality and 
at a moderate cost. In the use of bat- 
teries of the Lalande type on discharge 
the copper oxide is reduced to the metallic 
state and the zine oxidized. The cell does 
not reach its normal discharge rate until 
the surface of the negative electrode is 
completely reduced to the metallic state, 
so that it is the practice in the art 
to preliminarily reduce the surface of 
these electrodes before assembling them, 
so as to save the time required to effect 
this reduction in the cell itself. Mr. 
Edison has found that very good results 
are obtained by dispensing with the pre- 
liminary reduction of the copper oxide 
and substituting therefor a treatment 
with ordinary red oxide of copper ap- 
plied in any suitable way, as, for example. 
by rubbing the red oxide on the surface 
of the electrode. The electrode is more 
or less porous so that the particles of 
red oxide adhere very tenaciously to the 
surface. A copper-oxide electrode so 
treated when properly connected up in 
a cell gives a very satisfactory discharge 
rate, and since the oxide is readily re- 
ducible, the surface reduction to the me- 
tallic state progresses rapidly, so that the 
cell quickly reaches its full discharge 
rate. The copper-oxide electrodes which 
are thus treated can be obtained in any 
way, but it is preferable to make them by 
treating precipitated hydroxide of copper 
with ‘hypochlorite of sodium, thereby 
providing an excessively finely divided 
black oxide of copper which is then dried, 
moistened with a solution of sodium, and 
pressed into plates of the desired form, 
and burned in the regular manner to con- 
solidate the mass. 

An electric hammer has recently been 
patented by Joseph Chambers and Cory- 
don L. Cole, of Minneapolis, Minn. Mr. 
Cole has assigned his interest in this 
patent to George J. Backus, of the same 
place. In carrying out the invention 
a pair of electromagnetic coils are em- 
ployed, contained on insulating spools, 
axially aligned and rigidly secured to a 
bearing sleeve of brass. A knob, in the 
form of a ball, is screwed on to the rear 
end of the sleeve and within this sleeve 
is placed a buffer with its base of re- 
action against the knob or hand-piece. 
A tool-receiving soeket mounted for lim- 
ited axial movements in the frontsend of 
the sleeve is provided with a seat adapted 
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to receive the shank of a chisel or tool 
of other form. This socket is provided 
with a reduced sleeve portion which tele- 
scopes into the sleeve and also with a 
plurality of parallel circumferentially 
disposed guide fingers that surround the 
end of the sleeve and work loosely 
through notches formed in the forward 
end hub of a metallic case rigidly secured 
to the sleeve and enclosing the magnets. 
The case is open at its lower portion and 
is provided with a detachable supple- 
mental section held thereto by tongue- 
and-groove joints. A reciprocating plun- 
ger works loosely within the sleeve 
and operates as a hammer when re- 
ciprocated by the magnets. Rigidly se- 
cured to the sleeve between the magnets 
is a fulcrum bracket to which is pivoted 
the intermediate portion of a switch 
lever. This switch lever is constructed 
of some non-magnetic material which is 


ELECTRIC HAMMER. 


an electric conductor and at its free ends 
ig provided with iron and steel arma- 
tures, which he close to the ends of the 
sleeve, but engage this sleeve one at a 
time. It is not necessary that the arma- 
tures engage the sleeve, but the sleeve 
serves as a convenient stop for limiting 
the movement of the switch lever. A pair 
of spring-contacts are provided for co- 
operation with the portions of the switch 
lever, the same being conveniently sup- 
ported at one end, one from each of the 
magnet spools. ‘These contacts engage 
with the switch lever one at a time, and 
are connected by short wires to the mag- 
nets that lie on the opposite sides of the 
fulerum of the switch lever. A source 
of electrical energy is provided having 
leads, one of which is electrically von- 
nected to the metallie fulerum bracket, 
while the other is connected by branch 
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leads to the terminals of both the solen- 
oids or magnets. To ensure the engage- 
ment of one of the contacts with the 
switch lever when the actuating circuit 1s 
broken, one end of the switch lever is 
connected by a light spring to the right- 
hand solenoid spool. A push-button 
circuit-maker and breaker is interposed 
in one of the leads. The hammering 
plunger at the forward end of its re- 
ciprocatory movement strikes against the 
shank of the tool and at the other limit 
of its movement strikes the buffer-spring. 
When the right-hand solenoid or mag- 
net is energized and the left-hand solen- 
oid or magnet is deenergized, the plun- 
ger, acting as the needle of the solenoid, 
will be thrown to the right against the 
buffer-spring and will be held there as 
long as the right-hand solenoid is ener- 
gized. When the left-hand solenoid is 
energized, and the right-hand solenoid 
is deenergized, the plunger will be drawn 
toward the left with a sudden impulse 
and will be caused to deliver a blow to 
the tool. 


Rules for Electric Motors. 


The rules for installing electric motors 
in textile and flour mills and other places 
where they are exposed to dust have been 
revised by the Associated Fire Offices, 
England. These rules require that mo- 
tors, when not in an engine room or in a 
separate compartment expressly set apart 
for their use and built of or lined with 
incombustible material, must be complete- 
ly enclosed in a metal case. Ventilation 
in the vertical portion of the metal case 
must be protected by ‘two thicknesses of 
wire gauze. Induction motors may have 
unprotected ventilation openings in their 
metal cases, the superficial area of each 
opening not excceding one-quarter of an 
inch, and ‘the openings being at least one- 
quarter of an inch apart. Shp rings, 
brushes and any other sliding contacts 
must be enclosed in metal cases. Inspec- 
tion openings, fitted with plate-glass, are 
allowed. No unprotected woodwork or 
combustible material must be within eight- 
een inches of any motor, and wood floor 
beneath any motor must be protected by 
a shet of metal. The motor pulley must 
be external to the metal case enclosing the 
motor. Only the shaft and the connect- 
ing conductors may be carried into the 
metal case or through the walls of the 
compartment. No ropes, belts or other 
gearing may be so carried. Jn installing 
dynamos the same rules apply. Resist- 
ances in starting transformers must be 
similarly situated, and must be enclosed, 
as required for motors. All metal cases 
and tubes must be connected to the 
ground, and motors must not be supplied 
with current from dvnaimos or conductors 
having an earth return. 
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Advantages of the Three-Cylinder Compound 
Gas Engine for Large Powers. 

The advantages of gas engines con- 

structed with three cylinders, two of 

which are explosion cylinders, and the 


third an expansion cylinder, are here ` 


dwelt upon by Mr. Edward Butler. He 
believes that, from the point of view of 
correct balance of the moving parts, com- 
bined with the regular turning action, 
the compound three-cylinder, three-crank 
engine is the most perfect vet considered. 
With this engine, when single or double- 
acting cylinders are used, there is an 
even balance obtained from the recipro- 
cating action of the three pistons. The 
two explosion pistons are connected by 
two cranks at the same angle, being bal- 
anced by the expansion piston connected 
to the central crank at an opposite angle 
to this. The weight of this piston and 
rod is practically equal to the combined 
weights of two smaller pistons and rods. 
This engine gives four equally spaced im- 
pulses during each cycle of two revolu- 
tions. Its torque efficiency is very high, 
being higher than that of any other gas 
engine, if it be made double-acting. From 
the point of view of economy the com- 
pound engine scores the best advantage. 
The expansion cylinder may be made 
large enough to expand the gases down 
By this 
means a flushing current of cold air is 
induced to flow through the explosion 
chambers at the termination of each ex- 
haust stroke. This action secures higher 
power duty from the engine when using 
diluted carbon monoxide gas, but is not 
of particular advantage for small engines 
using town gas, except that it enables the 
engine to continue at full load without 
overheating of the surfaces in contact 
with the gases of combustion. When the 
engines are over thirty brake-horse-power 
compounding is an advantage and an 
economy. For large powers, double-act- 
ing engines designed for a continuous 
working load of 5.000 horse-power on 
producer gas seem adapted for central 


below atmospheric pressure. 


stations where economy of fuel is a first 


consideration. A double-acting expansion 
steam. engine of this type occupies less 
space than a triple-expansion steam en- 
zine of the same power, and gives a possi- 
ble fuel economy of thirty per cent. An 
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engine of this type gives eight equally 
distributed impulses during each cycle 
of two revolutions, and, owing to the ex- 
cellent balancing, requires but light 
foundations. It is thought that this en- 
gine combines more advantages from the 
point of view of large power units than 
any other type of gas engine.—Abstracted 
from the Electrical Magazine (London), 
July. 
A 
Investigation of the Commutation of a 
Direct-Current Dynamo. 

In this study M. A. D. Iliovigi describes 
at length the methods which he has been 
using for investigating the commutation 
of continuous-current dynamos, and gives 
come of his preliminary results. As meas- 
urements were to be taken at points sepa- 
rated from each other by small distances, 
every precaution was taken to avoid vibra- 
tion. Since readings of slight differences 
in potential were to be obtained, none of 
the automatic recorders could be employed. 
Recourse was then had to a galvanometer 
through which a condenser was discharged 
by means of a Franke indicator. This 
indicator is a collector consisting of five 
metallic segments, four of approximately 
sixty degrees, and one 120 degrees wide, 
separated by insulating material. On the 
collector two small brushes press, spaced 
a little less than the width of the longest 
segment. These brushes are connected in 
the circuit with a condenser, and the 
source of electromotive force to be meas- 
ured. The condenser is shunted by a re- 
sistance and a galvanometer. It is charged 
during the time that the two brushes are 
upon tthe longer segment, and is discharged 
through the shunt circuit when the first 
brush leaves the segment. The charge of 
the condenser is proportional to the elec- 
tromotive force at the instant the circuit 
is broken. There is a slight error due to 
the current passing through the shunt 
circuit while the condenser is being 
charged, but it is shown analytically that 
this error can be made negligible by a 
proper proportioning of the condenser and 
the shunt circuit and proper spacing of 
the brushes. The preliminary experi- 
ments consist in determinations of the 
variation of intensity of the current in 
a section short-circuited by a brush. Three 
methods were used. In one the lead from 
the commutator to the coil is opened by 
means of two collector rings and brushes, 
and non-inductive resistance is inserted. 


The current flowing at any instant is pro- 
portional to the fall of potential along 
this resistance. In the second method a 
non-inductive resistance is inserted in 
the same way, but in the coil at the end 
of the armature opposite the commutator. 
In the third method a fine wire is laid 
side bv side with the coil to be studied. 
One end of this is connected to the coil, 
and the other end is brought out by means 
of a slip ring, and a tap is also taken 
from the adjacent end of the armature 
coil. On the supposition that the electro- 
motive force induced in this exploring 
coil is just equal to that induced in the 
main armature coil, and since the two are 
connected together, the difference in po- 
tential existing between the taps is, at any 
instant, proportional to the fall of poten- 
tial im the armature coil, due to ohmic 
resistance. Experiments were also made 
to determine the variation in the electro- 
motive force induced in a section of the 
armature short-circuited by @ brush dur- 
ing the duration of short-circuit. It was 
found from this that the effect of the elec- 
tromotive force of self-induction is not 
negligible in comparison with the arma- 
ture reaction. An investigation of the 
fall of potential between a brush and a 
commutator segment, while the latter is 
under the brush, shows that the same 
fall of potential exists at all points of 
the brush surface at any instant, but it 
varies for different segments. Curves are 
given tto show the variation in the fall of 
potential between a brush and a segment 
during the passage of the segment under 
the brush, In one investigation the out- 
put of the machine was varied, the brush 
position being fixed. In another, the out- 
put was fixed, the position of the brush 
being varied.—Translated and abstracted 
from La Bulletin de la Société Interna- 
tionale des Flectriciens (Parts), July. 


a 
The Location of Lightning Arresters. 


In an article by “J. W.,” the value of 
kicking coils as a protection againat light- 
ning is discussed. The usual location of 
lightning arresters in a traction generat- 
ing station is on the back of the feeder 
panels. Just why they are placed there is 
not apparent, as it is neither an ideal 
place nor is it always convenient. In con- 
nection with the arrester, it is customary 
to introduce a kicking coil, which iè 
credited with considerable powers of hold- 
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back the lightning discharge and 
ing it to break across the air-gap of 
arrester. This coil is commonly made 
n two forme—the one a cylindrical 
l, the other discoidal. The former 
iployed chiefly in direct-current work 
the latter on alternating-current sys- 
, this shape being the more efficient. 
kicking properties of the coil depend 
the self-induction thereof, and the 
mum value possible for -this induc- 
is given by the formule L = 6 sx A, 
2 & is the number of turns and l 
ean length per turn in centimetres. 
e coil is arranged in a discoidal 
, the maximum value of the eelf- 
tion lies somewhere between 6 s 
power and 6s 3} X à. Standard 
g coils have usually about sixteen 
with a mean diameter varying 
two and a half to three inches, and 
ontain from 126 to 150 inches of 
ctor. If these coils be wound in a 
close rim, the inductance will be 
by L = 6s. When the coil is an 
discoidal spiral, the inductance 
equal to 6 s % 7, and when the coil 
open helix the inductance will be 
06840. The best arrangement 
re an inductance sixteen times that 
aight wire. In the second case 
ductance is increased six times, 
he third case gives a gain of only 
mes. From this it follows that if 
ester is connected to the feeder, say, 
t fifty feet away from the switch- 
the intervening length of conduc- 
have all or more than the effect 
kicking coil. On _ lead-covered, 
ieathed arresteras there ia little 
ra lightning arrester at all at the 
nd. One should be located at the 
to protect the cable, and if one is 
o any station to serve as a dis- 
ap for possible surges of poten- 
re is no necessity for using the 
coil. The arrester should be 
lose to the feeder, and as close 
le to the ground. The connection 
st be short and of ample section. 
sable to have a suitable discharge- 
ny circuit that is likely to be sub- 
o abnormal static charges or 
This arrester should be placed 
is most effective. There is no 
hy it should always be placed at 
of the switchboard.—A bstracted 
Electrical Review (London). 
2 
The Bonhivers Diffuser. 
onhivers diffuser for arc lamps, 
here by M. De Kermond, con- 
dise of refractory earth of spe- 
sition, pierced centrally by an 
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opening just large enough to allow the 
extremity of the upper carbon to paas 
through. This disc becomes incandescent, 
due to the high temperature to which it 
is carried, and it further acte as a reflector 
for the luminous rays emitted by the arc. 
It makes the lamp steadier, diminishes the 
consumption of carbon, and increases the 
luminous intensity of the lamp. The light 
given by a lamp equipped with this dif- 
fuser is very similar to daylight, since the 
red and violet rays of the ordinary are are 
suppressed. This fact makes it permissi- 
ble to do away with opalescent or ground- 
glass globes. The diffuser is formed of a 
porous body of very refractory material 
which has been baked at a very high tem- 
perature, and which is impregnated with 
the oxides of metallic earths by means 
of baths and successive bakings. This re- 
sults in a diffuser which is very resistant 
at high temperature, and which has a use- 
ful life of over 2,000 hours. The shape 
of the diffueer may be varied from flat, 
concave or convex, according to the dis- 
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DISTRIBUTION OF LIGHT WITH BONHIVERS 
DIFFURER. 


tribution of light desired. In size it varies 
from eix and one-half to twelve and one- 
half centimetres, and has a thickness of 
from eight to ten millimetres. It is held 
by a metallic ring, and the sizes of the 
two carbons are eo selected as to keep the 
position of the arc fixed relatively to the 
diffueer. The diffuser may be used both 
with alternating and direct-current lamps, 
but when used with the latter, the posi- 
tive carbon must be placed at the bottom. 
The accompanying diagram is a graphic 
representation of the results obtained at 
the Laboratoire Central, Paris, the solid 
line representing the distribution with the 
diffuser, and the broken line the diffusion 
of the same lamp without the diffuser.— 
Translated and abstracted from IElec- 
tricten (Paris), July 30. — 
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The Traction of Carriages. 

In this communication Mr. Cecil G. 
Saunders explains the effect of the length 
of a vehicle upon its draught. The draught 
of a vehicle depends largely upon the ratio 
that exists between the distance from 
wheel to wheel and the height of the 
centre of gravity from the ground. If 
the wheels are far apart, and the centre 
of gravity low, the carriage is hard to 
draw. If the wheels are closer, or the 
load higher, the draught is lighter. The 
reason for this lies in the fact that when 
a wheel passes over an obstruction the 
centre of gravity must be raised, and, at 
the same time, tilted back. If the load 
is low, and the wheel-base long, the motion 
of the centre of gravity is practically all 
vertical, the horizontal movement being 
slight. If, on the other hand, the load 
is high and the wheel-base short, the prin- 
cipal motion of the centre of gravity when 
the wheel passes over an obstruction is 
horizontal, there being but little lift. This 
is, of course, effected by the springs. 
Heavy draught depends upon, or is caused 
by, having to lift the centre of gravity 
rapidly. It may be lightened by easy 
springs, large wheels, putting the load 
high, or putting the wheels near together. 
—Abstracted from Nature (London), Au- 
gust 4. 
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The Colorado Electric Light, Power 
and Railway Association. 


The probable dates for the next annual 
meeting of the Colorado Electric Light, 
Power and Railway Association, at Colo- 
rado Springe, Col., are September 21-23. 
It is the purpose of the directors to in- 
vite not only the members of the central 
station companies of Colorado, but mem- 
bers of companies in the surrounding ter- 
ritory. This association is planning an 
interesting series of sessions for the win- 
ter. 

a dae e 
Against Government Control of 
Wireless Telegraph. 


Secretarv of War Taft does not 


approve of the plan to have the navy 


department control the wireless telegraph 
stations in the United States. He says: 
“It seems to me that it would be suffi- 
cient for the joint navy and army board 
in time of peace to keep a record of all 
stations, both public and private, with 
power in the navy department to assume 
control of them in time of war. Pro- 
vision as to control of private stations 
will probably need legislative action.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Single-Phase Motor. 
A new single-phase motor is being 
brought out by Messrs. Witting, Eborall 
& Company, of London, manufactured 
under the patents of Mr. V. A. Fynn. In 
these motors the rotor has two intercon- 
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WINDING OF A FouR-PoLk MOTOR. 


nected windings, the ends of one being 
connected to slip rings, and the ends of 
the coilg of the other to a commutator. 
The accompanying diagram shows the 
winding of a four-pole motor of this type. 

In the larger sizes of motors the brushes 
on the commutator are connected through 
a variable resistance, which is gradually 
cut out as the motor starts. In smaller 
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PERFORMANCE CURVES OF SINGLE-PHASE 
MOTOR. 


motors the brushes are permanently 


short-circuited. No adjustment of the 


brushes during running is necessary. The 
slip rings are connected to a resistance in 
a manner similar to the starter of a three- 
phase induction motor. The motor starts 


as a repulsion motor, and, by means of 


the regulating resistance connected to the 
slip rings, the speed may he regulated at 
will, At full speed the motor operates 


synchronously. The accompanying curves 
show the performance of -the 250-volt, 
fifty-cycle, five-brake-horse-power motor 
of this type. It is said that the starting 
current with full-load torque does not 
exceed three-fourths of the full-load cur- 
rent, and when starting with a torque 
twice that of full load, the starting cur- 
rent is only one and one-half times the 
full-load current. These motors are 
thought to be particularly suitable for 
elevators and hoists, but are well adapted 


for all classes of work. 
BS 


Exhibit of the National Electric 
Company. 

The National Electric Company, suc- 
cessor to the Christensen Engineering 
Company, Milwaukee, Wis., has an ex- 
tensive exhibit at the Louisiana Purchase 
Exposition, showing to advantage its well- 
known Christensen air-brake equipments 
and electrical machinery. Its space at sec- 
tion six, Electricity Building, is hand- 


A three-car train, showing the opera- 
tion of its air-brake control, such as is 
used by the South Side Elevated Rail- 
way, Chicago, the Boston Elevated, and 
the Intramural railways is shown, to- 
gether with a straight air-brake equip- 
ment, used for the instruction of motor- 
men by electric railway companies to show 
in detail the operation of this brake. 

Three hundred cars at the Buffalo Ex- 
position were equipped with Christensen 
air brakes, and all cars operating within 
the grounds of the St. Louis Fair are 
controlled by this brake. It is an inter- 
esting fact to note that 11,000 are used 
in America, and more than 1,500 in Eu- 
rope, Asia, South America, Africa and 
Australia. 

Stationary and portable compressors 
are also shown. At block 46, Ma- 
chinery Building, may be seen the Na- 
tional 1,500-kilowatt, 6,600-volt, three- 
phase, twenty-five-cycle alternator, run- 
ning at eighty-five revolutions per minute. 
This generator is direct-connected to a 
2.250-horse-power, compound vertical en- 
vine, and the entire machine represents 
one of the most modern generating units 


NATIONAL ELECTRIC COMPANY’S EXHIBIT AT St. LOUIS. 


somely finished, and inviting to visitors. 
A large 400-kilowatt, direct-current, 
engine-type generator is the largest unit 
shown at this space; a 150-kilowatt, 500- 
volt, direet-current generator is driven by 
a twentv-horse-power, 220-volt motor, and 
in addition to these there is in operation 
a 150-kilowatt, 3,200-volt alternator, a 
ten-kilowatt motor-generator set, and a 
sixtv-kilowatt, 500-volt,  direet-current 
generator belted to a thirty-horse-power, 
220-volt motor, 


of the present day. This machine fur- 
nishes power to operate the immense 
streams of water which flow over the cas- 
cades, the largest artificial waterfalls i 
the world. 

The National Electric Company ex- 
tends a cordial invitation to all visitors 
to call at its space and inspect its 
exhibit. Visitors are requested to register, 
and an attractive souvenir literature will 
he mailed to the home address of all in- 
terested callers, 
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The Sturgess Water-Wheel Gov- 

ernors. 

The Sturgess water-wheel governors 
have been especially designed for situa- 
tions where space is limited or where it is 
desired to avoid the installing work in- 
cidental to a specially laid out equipment 
having governor, pump and receivers sepa- 
rately located. They are compact, can 
handle very heavy gates and all parts are 
readily accessible. These governors will 
completely shut the gate in one and one- 
half seconds and will feel a variation in 
the speed of less than one-half of one 
per cent. At the same time they produce 
no false movements of the gates and do 
not oscillate or race at any stage of the 
load. The movements are smooth and 
silent. ‘The Sturgess governor is of the 
hydraulic class, all movements being pro- 
duced by fluid pressure, either oil or 
water. The former is usually adopted 
where low heads are employed. In all 
cases the governor is considered as sepa- 
rate from the source of pressure supplied 
and is a self-contained apparatus adapted 
for placing in a position where the sim- 
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pump and a steel receiver. Thes are not 
combined with the governor, but are 
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move the gate; (2) a hydraulically op- 
erated main valve for admitting pressure 


adapted for location in any part of the to the hydraulic cylinder; (3) a centrifu- 
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Fig. 2.—SELF-CONTAINED GOVERNORS IN PLANT OF Hupson River WATER PowER COMPANY. 


Fic, 1.—SELF-CONTAINED WATER-WHEEL GOVERNOR—TYPE “E” 


plest or most advantageous method of con- 
nection to the gates is obtainable. The 
pumping system consists of a special oil 


plant. The governor consists of four es- 
sential elements: (1) a hydraulic cylin- 
der having a shaft and piston adapted to 


gal governor which controls the main 
valve, causing it to open in a direction 
which will produce a closing movement 
of the water-wheel gate when the speed 
is too high, or an opening movement when 
the speed is too low; when the speed 
is normal the valve is held in its middle 
position; (4) a secondary control which 
determines the amount the gate shall 
move for a given load variation. In op- 
eration, when the speed is normal, the 
governor weights ride half way between 
the extreme positions, both valves are then 
in the middle of their traverse, blocking 
all ports and leaving the gate at rest but 
open to any degree. ‘The control cylin- 
der is in the middle of ite traverse, irre- 
spective of the position of its piston. The 
slide valve covers both ports and the pulley 
is at itə normal diameter. If the load is 
now decreased the speed will increase and 
the governor weights fly apart. This will 
cause the pilot valve to uncover porte 
leading to the front end of the main 
valve and the pressure thus produced will 
drive the main valve over in the same 
direction and as far as the pilot valve. 
This will admit pressure to the main 
cylinder and cause the gate to close. The 
secondary control prevents the closing 
movement of the gate continuing until 
the speed of the wheel falls to normal. If 
this were not the case, the gate would be 
closed too far, and there would be a con- 
tinuous oscillation. The accompanying 
illustrations show a type “E” self-con- 
tained water-wheel governor and two of 
the governors in the plant of the Hudson 
River Water Power Company. The Tur- 
hine Engineering Company, New York 
and Chicago, is the selling agent for these 
machines. 


~~ 
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The Rust Water-Tube Boiler. 

The Rust water-tube boiler, manufac- 
tured by the Rust Boiler Company, Ger- 
man National Bank Building, Pittsburg, 
Pa., was first introduced at the Minnequa 
steel works of the Colorado Fuel and 
Iron Company, at Pueblo, Col., and was 
designed and patented by a former chief 
engineer and general superintendent of 
that plant, from whom it takes its name. 

Two designs of Rust boilers are being 


Fia. 1.—SectionaL View or Rost BOILER. 
NECTION. 


built, one designated as the “standard de- 
sign” and the other as “style B design.” 
Fig. 1 is a sectional view of the Rust boil- 
er, standard design, arranged for an in- 
dependent stack on top of setting. 

This boiler consists of 
two steam and water 
drums, two mud drums 
and an auxiliary drum, 
each steam and water 
drum being placed direct- 
ly above a mud drum. 
and connected with it by 
a bank of straight ver- 
tical tubes, the two mud 
drums being connected by 
a row of tubes. The 
auxiliary drum is placed 
above and between the 
mud drums, and is con- 
nected to one of them by 
a row of short tubes, and to a 
series of small headers by a bank 
of straight vertical tubes. These headers 
are placed between the steam and water 
drums, and are connected with them by 


‘STANDARD 
DESIGN,” ARRANGED FOR INDEPENDENT Stack CON- 
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short straight tubes or nipples. Each 
drum ig fitted with a patent pressed tube 
sheet. The patent tube sheet used in the 
construction of the drums is formed by 
heating the plate while flat to the 
proper temperature, then pressed in a hy- 
draulic press fitted with dies especially 
constructed for that purpose, the pressing 
being done at one operation. (Fig. 2.) 

An important feature of the construc- 
tion of these tube sheets is that between 
each pressed-up portion and those ad- 
jacent there remain undisturbed cylin- 
drical portions of belts of the original 
surface of the drum. This construction 
provides a drum in which bent tubes or 
stayed surfaces are not necessary, and 
which at the same time is in every way as 
reliable as those in which it is necessary 
for the tubes to enter radially. 

The holes for the tubes forming the 
inain banks are so spaced that the tubes 
are staggered. ‘The two inner rows are 
placed on a line between the tubes of the 
outside rows, thereby securing 
a more complete exposure to 
the hot gases, which, in order 
to reach the chimney, are 
forced to completely surround 
and envelop the tubes. The 
spacing of these tubes is such 
as to leave room enough be- 
tween the tubes of the outside 
rows to remove the tubes of the 
inner rows, thus making it a 
simple operation to remove 
and replace any tube without 
interfering with any other 
tube or any of the brickwork. After a de- 
fective tube has been removed from the 
bank it is passed out through doors placed 
in the side of the setting for that purpose. 

By the introduction of the auxiliary 
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are placed between and supported by the 
rows of tubes forming this bank, and ow- 
ing to the consequent increased heating 
surface, a boiler of large capacity results, 
without additional floor space. 

The boilers are made right and left- 
hand, and are arranged to be set singly or 
in batteries of two. Each drum is provided 
with a manhole in one end to permit of 
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Fic. 2.— HYDRAULIC PRESS FOR STAMPING 
TUBE SHEET. 


access to the interior of the drum, and in 
the top of each header there is a hand- 
hole through which the interior of the 
tubes of the central bank may be reached. 

The steam spaces of the steam drums 


Fie, 3.—Forty-Four-Incn DRUM, FITTED with Patent PressED TUBE SHEET. 


drum and central bank of tubes, the 
space necessarily left between the main 
bank of tubes is so utilized as to secure 
a serviceable and convenient support for 
the baffle wall, the tiles forming which 


are connected by cross pipes of liberal 
dimensions. On top of each is an out- 
let, on which is placed a nickel-seated 
safety valve. The steam outlet 18 placed 
on top and at the centre of the rear 
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steam and water drum. The boiler is. 
supported by four large cast-iron sad- 
dles resting on masonry foundations, one 
saddle being placed under each end of 
each mud drum, the saddles under one 
of the drums being placed on rollers, so 
as to permit of any slight movement that 
may be necessary on account of expansion. 

The top of the central baffle wall is 
placed far enough below the headers to 


Fig. 4.—Srctionar View or Rust BorLeR. STYLE 
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nishes a rigid support for the breeching 
and stack. ‘This also serves to firmly 
bind the brickwork at the top of the set- 
ting. 
At one side of the setting, near the 
top, there are placed four smal] doors 
which furnish access to the interior of 
the brickwork, and through which the 
tubes are passed in and out should re- 
placement become necessary. Doors with 


“B,” ARRANGED FOR UNDERGROUND FLUE 


CONNECTION. 


leave sufficient space for the products of 
combustion to pass from the front to the 
rear bank of tubes. There are also hori- 
zontal baffles or bracket tiles which pro- 
ject from the central baffle wall and serve 
to deflect the current of hot gases so as 
to force them toward and between the 
tubes of the main banks. The setting does 
hot require any special shapes of brick. It 
18 symmetrical and durable, and is firm- 
ly bound together by buck stays, rods and 
angle binders at the corners. A box- 
shape frame, made up of channels and 
plates, placed at the top of the setting 
and bolted to the corner binders, fur- 


small self-closing openings, through which 
to insert: a hose for blowing off the top 
of the tube sheets. are placed near the 
bottom of the setting, and other doors 
are furnished for securing access to the 
interior of the setting and for blowing 
deposits from the exterior of the tubes. 

The furnace is of the exterior type, al- 
lowing a proper admixture of air and 
fuel for complete combustion before the 
gases reach the cooling influence of the 
heating surfaces. This type of furnace 
permits the adjustment of grate area to 
suit any kind of fuel, and the applica- 
tion of any style of grate bar or stoker. 


"T'he front is of cast iron of ornament- 
al design, surmounted: with a bracket in 
the centre for supporting the steam gauge, 
and is so arranged as to permit the ap- 
plication of gas burners. 

A sectional view of the Rust boiler 
-tyle “B,” arranged for underground flue 
connection, is shown in Fig. 4. This boil- 
er differs from the “standard design” only 
in the arrangement of the central or in- 
termediate bank of tubes. The smal] drum 
and headers with the straight connecting 
tubes are eliminated in this design, and 
in their place are introduced’ two rows of 
curved tubes, between which is supported 
the central baffle wall. 

The style “B” boiler possesses most of 
the advantages peculiar to the standard 
design, except, as stated above, the central 
bank is composed of curved tubes. This 
central bank, however, only constitutes 
one-fifth of the tubes in the boiler. These 
curved tubes are not exposed to the most 
intense heat of the fire, and are so ar- 
ranged as to ensure a positive rapid circu- 
lation throughout, consequently are not 
likely to become clogged with mud and 


-scale and are not liable to burn out or re- 


quire replacing. These curved tubes are 
all of the same shape and length. As in 
the standard design, any tube in style “B” 
boiler can be removed without disturbing 
any other tube or any part of the set- 
ting. 
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A New Standard for Checking 
Service Meters. 

The most important and most frequent 
use made of standard instruments in cen- 
tral stations is the checking of the watt- 
meters upon the service circuits, and it is 
the use for which they are the least 
adapted. Wattmeters, when properly 
tested, are checked under different loads, 
from one-fiftieth to one and one-half times 
their rated full-load capacity, and the 
range thus covered so greatly exceeds that 
of the portable standard instruments in 
general use that ordinarily three of these 
standards are required to check one serv- 
ice meter. 

In the scale of the ordinary portable 
checking instruments the divisions grow 
narrower as the ends are approached, and 
the first and last divisions are ttle, if 
any, wider than the indicating pointer 
or the lines between the divisions, while 
the proportion represented by cach divi- 
sion may be greatly increased, making it 
almost impossible to read the indications 
accurately. It is manifest that, to secure 
proper results, the checking instrument 
must be as accurately read as the one 
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which is being tested, and therefore, 
under the usual conditions, the readings 
of the checking standard must be confined 
to the central portion of the scale where 
the divisions are large enough to be read 


without the possibility of doubt. This 


necessitates the use of a standard of small 
capacity for checking the service watt- 
meter at light loads, one of moderate 
capacity for say one-half to full load, and 
a third standard for checking overloads. 
Two standards are often made to cover 
the range, but when this is done there is 
no certainty of the accuracy of the read- 
ings at the point where the change is 
made from one standard to the other, 
and the curve lines of test sheets fre- 
quently show aberrations attributable to 
no other cause. 


New STANDARD FOR CHECKING SERVICE 
METERSE. 


Even after the readings are completed, 
there is an element of uncertainty intro- 
duced, by the diffculty in making the 
readings of the different standards coin- 
cide or “check up” to make a continuous 
record, for the instruments used in the 
same test, in nearly every case, vary 
slightly in accuracy, and the line of the 
resultant test curve is broken where the 
change is made, giving a result that is at 
least of doubtful value. 

To facilitate rapid checking of inte- 
grating wattmeters, and to ensure accur- 
ate results, the Westinghouse Electric 
and Manufacturing Company has de- 
signed the special precision wattmeter il- 
lustrated herewith. It has the same 
general characteristics of high accuracy, 
freedom from influences of external fields, 
the closeness with which observations 
may be made, and ease of manipulation 
of the other Westinghouse instruments of 
precision, and has a special provision by 
which connections may be made for three 
different currents, of five, twenty, and 


ELECTRICAL REVIEW 


100 amperes maximum capacity respec- 
tively. The precision resistance or multi- 
pher is used in connection with thie in- 
strument, which, with resistance in cir- 
cuit suitable for 100 volts, will accurately 
measure quantities of from 10 to 10,000 
watts and proportionate amounts at other 
voltages. 

This instrument is easily manipulated. 
The construction of the binding-posts 
facilitates making quick connections and 
ensures good contact. When current is 
passed through the circuit the sight wire 
moves to the right, and is brought back 
to zero by turning to the left the central 
knob, which moves the vernier head along 
the scale. A fine adjustment is obtained 
by the knob at the side. Readings are 
made in tenths of a division without 


estimation, giving, in the instrument 


shown, 2,000 readable deflections on a 
five-inch circular scale. 

In designing this instrument, the in- 
tent has been to provide a single checking 
standard that will cover the entire range 
of all the service wattmcters used in the 
ordinary installation, and thus to avoid 
the use of several standards with the ac- 
companying disadvantages and inconven- 
ience in handling. By agreeing to keep 
this and other instruments of precision 
correctly calibrated for five years, it is 
further sought to eliminate any trouble 
caused by inaccuracy or doubt of the cor- 
rectnesa in the standards themselves. 
> 

To Manufacture Dynamos and 
Motors. 

The Burke Electric Company, which 
was incorporated recently under the laws 
of the state of New Jersey with a capital 
of $150,000, has leased the entire plant 
of the Keystone Electric Company, of 
Erie, Pa. The plant is equipped to man- 
ufacture dynamos and motors up to 500 
kilowatts, and slow-speed direct-connected 
generators. 

The manufacture of dynamos and 
motors will be continued under the 
patents of Mr. James Burke. Machinery 
has been built under these patents for the 
past six years in Europe by the Bergmann 
Electrical Works, of Berlin, Germany. 

The personnel of the company includes 
the president, Mr. James Burke; manager 
and superintendent of manufacture, Mr. 
Gustave Faure; electrical manager, Mr. 
George H. Winkler; manager of the aell- 
ing organization, Mr. Herbert B. Coho; 
and the accounting department will be 
continued under the direction of Mr. Ir- 
ving Blake. 

Mr. Burke has had a long and succese- 
ful career in the designing and manufac- 
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ture of motors and gencrators. He was, 
for some time, associated with the Gen- 
eral Electric Company and its predeces- 
sors, and following his connection with 
this company was engaged in consulting 
electrical engineering in New York city. 
He traveled to Europe to supervise the 


manufacture of dynamos and motors, 


under his own designs, at the factories of 
the Bergmann Elektromotoren und Dy- 
namo Werke, at Berlin, Germany. Thie 
company later became the Bergmann 
Elektricitats Werke. Of this company 
Mr. Burke was technical director and 
chief engineer. He will continue to be the 
consulting engineer of the Bergmann 
company, while manufacturing American 
electrical machinery under his own name. 

Mr. Faure, the manager and superin- 
tendent of manufacture, for the past four- 
teen years has been connected with the 
General Electric Company. He has been 
associated with the Schenectady works, 
and for the last eight years was at the 
Paris factory of the Thomson-Houston 
Company. 

Mr. Winkler, the electrical manager, 
has had a wide experience in engincering, 
and for the past five years has been con- 
nected with the Bergmann company I 
Berlin as first assistant engineer. 

Mr. Coho is probably one of the best 
known and most capable'men of any sell- 
ing organization. He has a very wide 
acquaintance in the engincering frater- 
nity, and as vice-president of the Key- 
stone Electrice Company did very much 
to increase the sales of the companys 
apparatus. 


A Transverse Steam Turbine. 

A description of a transverse steam 
turbine, constructed on the Patschke sys- 
tem, and analytical discussions of the 


theory contained in a pamphlet has just - 


come to hand. In this turbine steam is 
admitted at the centre, and in its passage 
through the wheel flows axillary through 
a series of blades. In some types pro- 
posed, the steam, after reaching the ex- 
treme end of the moving part, is returned 
underneath, thus making almost a com- 
plete cycle. 


A most interesting comparison i8 pos- 
sible to visitors to Macuinery Hall, at 
the World’s Fair, St. Louis. Just op- 
posite the immense Allis-Chalmers-Bul- 
lock 5,000-horse-power steam electric 
unit are the smallest operating steam en- 
gines in the fair. These stand in a glass 
case across the aisle from the large en- 
gine, in the space occupied by the In- 
ternational Steam Pump Company. Two 
of these are now operating, each working 
a direct-connected pump and throwing 
tiny streams into a copper tank which 
stands between them. 


—- ~ 
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The International Electrical Con- 

gress. 

Quite a large number of the foreign 
visitors, en route to St. Louis, to partici- 
pate in the International Electrical Con- 
gress, arrived in New York city during 
the week. Most of these were members of 
the Associazione Elettrotecnica Italiana, 
and they were entertained by members 
of the local reception committee, visiting 
several points of interest in a body. A 
number of the visitors proceeded to Bos- 
ton where it was purposed that a meeting 
should be effected with the British In- 
stitution members scheduled to arrive at 
a later date. The consolidated party from 
Boston is scheduled to arrive in New 
York early in the morning of Sunday, 
September 4. 

Among those who arrived last week 
were: Professor Moisé Ascoli, Professor 
Guido Grassi, Professor Luigi Lombardi, 
Camillo A. Curti, Ferdinando Lori, Ama- 
tore Maffezzini, Auguste Silva, Gian Car- 
lo Stuckey, Gustave Snoeck, Giorgio Sau- 
terelli, Silvio Magrini, Emilio Rietti, 
Ferderico Cazini, G. Ponzio, Virgilio Bel- 
lini, Viamo Vinelli, Jorge Newberry, 
Ing. Edoardo Ambrosano, Ing. Giovanni 
Barosi, Ing. C. Vincenzo Brazzole, 
Ing. Alfonzo Oarelli, Ing. Nicostra- 
to Castellini, Ing. Filippi Cavalieni, 
Ing. Filippo Danioni, Ing. Edoardo 
Egger, Professor’ Gino. Fano, Ing. 
Luigi Galimberti, Dr. Ettore Gam- 
ba, Gian Teodoro Giorgetti, Ing. 
Francesco Giudice, Ing. Emanuele Jona, 
Ing. Arnaldo Odazio, Augusto Pancaldi, 
Ing. Antonio Pesenti, Ing. Alberto Picchi, 
Luigi Pizzi, Ing. Eugenio Prandoni, Ing. 
Luigi Robbo, Ing. Alberto Rubini, Ing. 
Ulderigo Segre, Giuseppe Stramezzi, Ing. 
Gianfranco Tosi, Achille Venzaghi, Rob- 
ert Prenf and D. A. Palmier. Robert 
Kaye Gray, president of the British In- 
stitution of Electrical Engineers, and 
George C. Lloyd, were among the arrivals 
from London, who registered at Insti- 
tute headquarters. 

On Sunday, September 4, the visitors 
and members of the American Institute of 
Electrical Engineers will be guests of Mr. 
J. G. White on a steamer ride up the 
Hudson river, and to Dreamland, Coney 
Island, 

On Monday (Labor Day), September 5, 
an inspection of the Rapid Transit sub- 
way will be made. Cars will be furnished 
by courtesy of the Interborough Rapid 
Transit Company, and the trip will in- 
clude visits to the large power-houses op- 
erated by this company. 

On the evening of Monday, September 
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5, the American Institute of Electrical 
Engineers, cooperating with the New 
York reception committee, will give a ban- 
quet to the Institution of Electrica] Engi- 
neers, to the visiting oflicers and members 
of the Associazione Elettrotecnica Italiana 
and other friends from abroad, at the 
Waldorf-Astoria, at seven o’clock, in the 
grand ball-room, preceded by a reception 
in the Astor gallery, at 6.30 o’clock. In 
view of the fact that the special train for 
St. Louis leaves early next morning, the 
speaking will be limited and brief. 

The special train will leave the Grand 
Central station of the New York Central 
& Hudson River Railroad at 8.45 A. M., 
on ‘Tuesday, September 6. T'he party will 
then proceed to St. Louis, stopping at the 
following places, where entertainment will 
be provided by local committees of the 
American Institute of Electrical Engi- 
neers: Schenectady, Tuesday, September 
6; Montreal, Wednesday, September T, 
and Thursday, September 8; Niagara 
Falls, Friday, September 9; Chicago, Nat- 
urday, September 10; St. Louis, Sunday, 
September 11, to Saturday, September 17. 

The International Electrical Congress 
will convene at the Music Hall of the 
Coliseum, St. Louis, at 9.30 A. M., on 
Monday, September 12, 1904. The Music 
Hall is situated at Olive and Thirteenth 
streets, in the city district of St. Louis. 
All congress members are invited to at- 
tend the meeting, which, unlike section 
meetings, will be open to the public. 

It is intended that after the opening 
ceremonies, the convention will imme- 
diately divide into sections, the section 
halls being on the second floor of the same 
building. ‘The bureau of information and 
the offices of the secretary and treasurer 
will also be in the Coliseum Building. On 
Tucsday, Wednesday, Thursday and Fri- 
day the sections will meet on the second 
floor of the Coliseum from 9 a. M. to 1 
P. M. 

The committee of organization of the 
congress was appointed by the president 
of the St. Louis Exposition in June, 1903. 
The committee held its first meeting in 
July, 1903. In response to invitations to 
join the congress, 1,956 acceptances have 
been received, of which 1,560 are from 
North America and 396 from other coun- 
tries. Over 1,300 certificates of member- 
ship have been issued to persons who have 
already become members by forwarding 
their subscriptions. 

The committee of organization has ie- 
sued at the suggestion of the section offi- 
cers, invitations to well-known electrical 
workers all over the world, asking for 
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papers to be read before the congress. In 
response to these invitations, about 170 
papers have been promised for the con- 
gress, and seventy-seven are already in 
hand 

On Wednesday, at 10 a. M., the an- 
nual convention of the American Insti- 
tute of Electrical Engineers will be for- 
mally opened at Festival Hall, in the 
grounds of the Louisiana Purchase Ex- 
position. 

In addition, the following societies will 
hold conventions: 

American Physical Society, September 
16. 

American Electrochemical Society, Sep- 
tember 13 and 15. 

The American Electrotherapeutic As- 
sociation, September 15. 

The International Association of Mu- 
nicipal Electricians, September 15. 

The National Electric Light Associa- 
tion, the Association of Edison Tluminat- 
ing Companies, and the United States 
navy department will send delegates to 
the congress. 

The governments of Austro-Hungary 
Italy, Switzerland, N orway and Sweden, 
Australian colonies, Brazil, India and 
Mexico have appointed delegates, as have 
the following foreign national organiza- 
tions: the British Institution of Elec- 
trical Engineers, La Society Internation- 
ale des Electriciens, Associazione Ellettro- 
tecnica Italiana, and Oesterreichische 
Klektrotechnischer Verein. 

At the conclusion of the congress, the 
special train will leave St. Louis by the 
Pennsylvania lines, at 8 P. m., Saturday 
September 17, and will arrive at Pitts- 
burg, Sunday, September 18, at 3 P. ~. 
Sunday and Monday, September 19, will 
be spent in Pittsburg; Tuesday, Septem- 
ber 20, in Washington; Wednesday, Sep- 
tember 21, in Philadelphia, leaving that 
city at 3.30 P. M., arriving in New York 
the same day, two hours later. 

— dD 
Turbine Liner Launched. 

The Allan Line steamer Victorian 
was launched at Belfast, Ireland, on Au- 
gust 25. This is the largest turbine ves- 
sel ever constructed, and its performance 
will be very closely watched. It is ex- 
pected that the boat will be ready for 
service before the end of the year. She 
is 540 feet long, has a sixty-foot beam 
and a depth of forty feet six inches. The 
tonnage is about 12,000, and it is expect- 
ed that 10,000 horse-power will be de- 
veloped. A wireless telegraph apparatus 
will be part of the equipment. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


WEST VIRGINIA TRACTION PROPERTY SOLD—Arrange- 
ments have been completed for buying outright all the local trac- 
tion lines in Wheeling, W. Va., representing a total of 107 miles. 
The deal involves the payment of about $10,000,000. It is said 
that Mr. John A. Howard, a Wheeling business man, has promoted 
the enterprise for some eastern capitalists. 


LIGHTING COMPANIES TO CONSOLIDATE—Negotiations are 
being carried on with the purpose of merging the interests of the 
Portland Gas Company and the Portland General Electric Com- 
pany, of Portland, Ore. The object of the merger is said to be 
a reduction of expenses through operating under a single manage- 
ment. The Portland General Electric Company is capitalized at 
$4,000,000, and has about $2,000,000 in bonds outstanding. The 
Portland Gas Company is capitalized at $1,000,000. 


MERGER OF TRACTION LINES~—Formal action has been taken 
at Springfield, Ohio, by which the following traction lines have 
been merged: Columbus, London & Springfield; Dayton, Spring- 
field & Urbana; Urbana, Bellefontaine & Northern, and Springfield 
& Western. In the execution of the plan, the stockholders 
authorized a consolidated mortgage to secure the issue of five per 
cent forty-year gold bonds amounting to $750,000. The new corpora- 


tion will be known as the Union Traction Company. 


STORM WARNINGS BY WIRELESS TELEGRAPH—The first 
step in the direction of carrying out the recommendations of the 
board on wireless telegraphy, whose report was recently approved 
by President Roosevelt, has been made by the transfer of ocean 
meteorology from the navy department to the weather bureau, 
under the department of agriculture. The change is considered 
to be indicative of an advance in the general plan of utilizing wire 
less telegraphy for government purposes. It is thought that the 
system of wireless telegraphy will prove a great advantage in 
keeping vessels at sea informed of coastwise storms. 


THE CHICAGO (ILL.) MUNICIPAL LIGHT PLANT—The 
annual report of City Electrician Ellicott, now in preparation, 
estimates that the Chicago municipal electric lighting system 
earns yearly for the city $297,048. In sixteen years of municipal 
ownership and operation, the city has spent for construction and 
operation of its electric lighting system $3,720,099. In 1895 city 
lighting cost $1,098,220, and light equal to 3,964,000 candle-power 
was furnished. By 1900 the cost nad fallen to $919,163, and the 
candle-power had risen to 9,513,400. In 1903 the cost was $916,212, 


and the lamps, of all kinds, were giving an equivalent of 12,269,000 
candle-power of illumination. 


PHILIPPINE ELECTRICAL POWER PROPOSITION—The con- 
struction of a number of water-power plants is projected in 
Manila, P. I., for the purpose of transmitting electrical energy to 
the capital of the islands, for use in the operation of the new elec- 
tric traction system which is expected to be in operation this 
year. The current will also be used for lighting purposes, and 
for the motor load. The bureau of engineering is now consider- 
ing the question of harnessing Botocan falls, on the Caliraya and 
Lomot rivers, in the province of Laguna, and the Angat river, at 


Bulacan. It is estimated that between 30,000 and 40,000 horse 
power can be generated by this plant. 


MEXICAN ELECTRICAL NOTES—It is understood that plans 
are under way to construct an extensive electric traction system 
in Mexico, in the city of Chihuahua, state of Chihuahua. Options 
have been secured on the existing horsecar tramways in the city, 
and on one of the steam roads. These will be converted into 
electric traction systems immediately, if the present plans go 
through. The horse line is operated by the Compania Tranvia de 


Chihuahua. It is about six miles long. The Mineral Railroad, a 
steam road between Chihuahua and Santa Eulalie, a distance of 
about fifteen miles, is also to be changed over to an electric 
system. It is stated that a large water-power plant will be built 
on the Tuxpan river, in the state of Jalisco. Electricity will be 
generated for operating sugar mills, mining machinery, and for 
supplying the towns and ranches of the vicinity. 


WESTERN MASSACHUSETTS TROLLEY ENTERPRISE—A 
movement is under way to purchase and control twenty different 
trolley roads in various sections of Massachusetts and northern 
Connecticut. This will also include the construction of a large 
number of amusement parks in connection with the electrical 
enterprises. The United Gas Improvement Company, which cor- 
poration is considered to be in control of the Connecticut Rail- 
way and Lighting Company’s network of roads in that state, is 
said to be largely interested in the negotiations. The purchase 
of lines and the construction and improvement of parks will in- 
volve an expenditure of some $7,000,000. The plans under dis- 
cussion include the erection of a large power station near Green- 


field, on the Connecticut river, with feeders to various substations 
near cities where the trolley roads now exist. 


LEGAL NOTES. 


IN THE UNITED STATES CIRCUIT COURT, District of New 
Jersey, judgment has been rendered in favor of Pass & Seymour, In- 
corporated, Solvay, N. Y., for damages and costs against Duncan 
Mackenzie's Sons & Company, the proprietors of the Union Porcelain 
Works, Trenton, N. J., for infringement by the latter of two patents 
covering the well-known attachment plugs made by Pass & Sey- 
mour, Incorporated, for several years. Judgment has also been 
rendered in favor of Pass & Seymour, Incorporated, and Duncan 
Mackenzie’s Sons & Company placed under injunction. - 


SUIT FOR INFRINGEMENT OF THE CALCULAGRAPH—In 
the Circuit Court of the United States, District of Massachusetts, 
in the suit of the Calculagraph Company versus John C. Wilson, 
the opinion of the Court, as delivered by Justice Hale on August 16, 
1904, was that a decree be entered for the complainant for an 
injunction and for an accounting with costs. This suit in equity 
was for infringement of the first claim of letters-patent No. 
424,291, dated March 25, 1890, to Emery N. Hamilton, for appara- 
tus for recording measurements of time, space or quantity; also 
for infringement of claims one and two of letters-patent No. 
583,320, dated March 25, 1897, to Henry Abbott, for calculagraph. 
In the course of the opinion, the Court states that it is persuaded 
by the testimony that the defendant, in producing his device, was 
endeavoring to avoid infringement, and, at the same time, to 
imitate, as closely as possible, the devices found in the complain- 
ant’s machine. The Court holds that the defendant has not guc- 
ceeded in his attempt to avoid infringement of the principles 
found in the calculagraph. . After reviewing prior cases of & 
similar character, the Court concludes that the machines per- 
form substantially the same function, in substantially the same 
way, to obtain the same result. Without deciding how far the 
calculagraph is a pioneer invention, the Court holds it is entitled 
to a range of equivalents broad enough to bring the timometer 
clearly within the range of infringement. The Court is satisfied 


that the claims of both patents in the controversy are valid, and 
that they have been infringed by the defendant. 


OBITUARY NOTICE. 


JOHN LOWBAR WELSH, formerly president of the Union Trac- 
tion Company and the Philadelphia Traction Company, of Philadel- 


phia, died at his home in Whitemarsh, Pa., on August 22, at the 
age of sixty-two. 
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ELECTRIC RAILWAYS. 
NEWARK, N. J.—The Union Township committee has granted 
a franchise to the Morristown & Elizabeth Trolley Company. 


YORK, PA.—The Steelton, New Cumberland & Mechanicsburg 
Rallway Company will extend its lines from Lewisburg to Newbury- 


town. 

NEWARK, N. J.—What is practically a new trolley line has 
been put in operation between Newark and Hackensack through 
a traffic arrangement. 

MOBILE, ALA.—The Mobile Light and Railroad Company will 
extend its suburban routes by the construction of a road from 
Mobile to Magazine Point. 

OAKLAND, NEB.—The right of way for the construction of an 
electric road from Tekamah and Decatur has been secured, and it is 
stated that work will begin this fall. 

BUFFALO, N. Y.—A deal has been. closed by which the Buffalo, 


Gardenville & Ebenezer Railway and the Buffalo, Hamburg & 
Aurora Railway are to be consolidated and operated as one system. 


BATTLE CREEK, MICH.—Work has been begun on the survey 
for the Battle Creek and Coldwater electric line, which will pass 
through Athens, Union City and Coldwater, a distance of forty 


miles. 

LAMBERTVILLE, N. J.—Work has been started on the New 
Hope branch of the Pennsylvania & New Jersey Traction Com- 
pany. The company expects to have the road completed next 
January. 

OWENSBORO, KY.—A deal has been consummated whereby 
James H. Parrish, John G. Delker, of Owensboro; E. Rice, of Louis- 
ville, and A. S. Williams, of Pinkneyville, Ill., become the owners of 
the Owensboro Street Railroad. 

DUXBURY, MASS.—It is reported that plans are being consid- 
ered for the construction of an electric railroad from Rockland and 
Brant Rock to Kingston. The road will go through a territory that 
is not touched by the steam road, and the length will be about 
twenty-six miles. | 

ST. JOSEPH, MO.—The St. Joseph, Albany & Des Moines Rail- 
road, the proposed electric line to extend from St. Joseph to Des 
Moines, through the Missouri counties of Buchanan, DeKalb. Gentry, 
Worth and Harrison, has filed articles of incorporation with the 
Secretary of state, with a capital of $800,000. 


LANCASTER, PA.—The Philadelphia, Coatesville & Lancaster 
Passenger Railway Company has filed the route of a proposed 
extension through southern Lancaster County, thence across Octo- 
rail creek to Chester County, and ending at Oxford. The present 
terminus is at Georgetown, Lancaster County. 


COLORADO SPRINGS. COL.—At a meeting of directors, J. R. 
McKinnie, of Colorado Springs, was elected president of the Denver- 
Boulder Interurban Electric Railway, which proposes to expend 
$10,000,000 on lines. S. Simpson, of Cleveland, Ohio, and Shirley 


Moore, of Louisville, Ky., are members of the board of directors. 


Right of way has been secured and work will begin this fall. 


ELKTON, MD.—Actual construction work on the electric rail- 
way that will connect Elkton with Wilmington and other points 
has been started, and it is stated that part of the lina will be 
in operation by the end of the year, and the whole line com- 
pleted by the first of next June. After the main line between 
Elkton and Wilmington is completed a branch will be built to 


Oxford, Pa. 


ORANGE, N. J.—Plans are under way for the construction of a 


trolley line from Newark to Morristown, eventually to be continued 
to Easton, Pa. The company will be known as the Lehigh Valley 
Traction Company, and is composed largely of Pennsylvania cap- 
italists. The route will be one surveyed thirty years ago for the 
New Jersey Central Railroad. From Morristown it will run through 
Afton, Hanover, Moorehouse Town and Livingston. 


CLEVELAND, OHIO—The Cleveland Electric Railway Company 
İs extending its Kinsman street line to Warrensville township 
through Newburg. Formerly the line ran to Newburg only, and 
from that point on there was a single track used by the Northern 
Ohio Traction Company. The line now will be double-tracked and 
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regular city service extended to the township line, a distance of a 
little over six and a half miles from the Public Square. 


RACINE, W1S.—lt is stated that Boston capitalists desire to 
build an electric railway line from this city to Lake Geneva and 
Elkhorn in Walworth County. If the right of way can be obtained 
the line will run from Racine west to the summer resorts at Eagle 
Lake and Brown’s lake near Burlington, and then to Elkhorn and 


Lake Geneva, 


FORT WAYNE, IND.—The Fort Wayne Electric Light and 
Power Company, with $500,000 capital stock, has been merged with 
the Fort Wayne & Southwestern Interurban. These companies will 
be taken over later by the Fort Wayne & Wabash Valley Traction 
syndicate. E. C. Werner, of New York, has been elected president 
of the company. A joint power station will be built soon at a cost 


of about $1,000,000. 


AURORA, NEB.—Articles of incorporation have been filed with 
the county clerk by the Omaha & Nebraska Central Railway. 
The names of the incorporators are Anthony Texter, Chas. J. 
Helm, Chas. H. Deeter, Frank J. Helm and Anthony G. Buski. 
The authorized capital of the company is $1,500,000. It is the 
purpose of the company to construct and operate an electric rail- 
way from Omaha to Hastings. ʻihe promoters are Chicago men. 


ALTON, ILL.—Within a period estimated at ninety days, East 
St. Louis will be connected with Alton by a trolley system which 
will enter East St. Louis at the Black bridge and will run over the 
lines of the East Sc Louis Electric Railway to the Eads bridge, 
where passengers will be transferred to St. Louis. Arrangements 
have been completed for traffic service and the rurnishing of a large 
portion of the power needed, which will come from the plant of the 
East St. Louis & Suburban Electric Railways. 


MANKATO, MINN.—The Mankato Railway, Light and Power 
Company has been organized by citizens with $50,000 capital, and 
the council has granted it a franchise to build a street railway 
in the city. It is proposed to build an interurban line to Eagle 
Lake and St. Clair and possibly to Madison Lake. The com- 
pany has entered into a contract with the Municipal Bond and 
Securities Company, of New York, to furnish the capital needed 
and to build the line. It will do commercial lighting and furnish 
power as well as operate the street car line. Surveys have already 
been made, and half of the county right of way secured. 


ASHEVILLE, N. C.—Work on the electric railway from Boone 
Ford, in Mitchell County, to Burnsville, has been commenced and 
the work will be pushed to completion as rapidly as possible. The 
distance is nine miles, and the right of way for the line has been 
secured and the entire survey made. It is expected that grading 
will be completed in December next. The proposed electric line will 
connect at Boone Ford with the road running from Johnson City to 
Spruce Pines, and will operate as both a freight and passenger road. 
This road is being built by Chicago capitalists, who will use power 
from the National Graphite Company’s plant on the Toe river. This 
plant is located two miles from Boone Ford, and is sufficient to 
furnish 400 horse-power per day. It is understood to be the inten- 
tion of the promoters to ultimately extend the road to Asheville, 
thus connecting with both the Southern Railway and the South & 


Western. 
SALISBURY, MD.—The Wicomico Electric Railway Company, 
incorporated by the last legislature and granted a franchise cover- 
ing Wicomico County for a trolley system, has organized by the 
election of Thomas Perry, president; C. R. Disharoon, vice-presi- 
dent; H. L. Brewington, treasurer, and W. S. Gordy, Jr., secretary. 
The following constitute the executive and finance committee: 
Thomas Perry, S. A. Graham, W. J. Staton, W. S. Gordy, Jr., and 
Marion A. Humphreys. The purpose of forming the organization, 
the president states, is to enable the concern to negotiate with 
northern capitalists, who have tendered their services to finance 
the road. The present plan is to build a trolley street car system in 
Salisbury and an extension of the line to Bivalve, either via Hebron 
and Quantico or by the most direct route to that point. There will 
be no effort at this time to extend the line farther. The franchise 
grants exemption from taxation for five years and a right of way 
on the country roads, subject to approval and consent of the county 


commissioners. 
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TELEPHONE AND TELEGRAPH. 


STOCKPORT, IOWA—The Farmers’ Mutual Telephone Company 
has been incorporated with $10,000 capital. 


BEAUMONT, TEX.—The Southwestern Telephone and Telegraph 
Company is laying 20,000 additional feet of cable. 


GREENSBORO, N. C.—The Southern Bell Telephone Company 


will erect a new three-story exchange, and will also place its wires 
underground. 


ALTON, ILL.—The Central Union Telephone Company is pre- 
paring to rebuild its lines in Alton and to install a complete auto- 
matic system. 


DUBUQUE, IOWA—The Stacyville Telephone Company has sold 
out to the Eureka Telephone Company, of Osage, the consideration 
being $14,500. 


WATERLOO, IOWA—The lowa Telephone Company will erect an 
exchange building, two or three-story, thirty by sixty feet, and will 
do considerable subway work. 


EVANSVILLE, IND.—The Cumberland Telephone Company has 
asked the board of public works for a forty-year franchise, for 
which it agrees to pay $100,125. 


ANN ARBOR, MICH.—The Washtenaw Home Telephone Com- 
pany has opened up connections with Jackson, and will thus gain 
access to the western part of the state. 


HUNTSVILLE, ALA.—The planters in the Green Grove neigh- 
borhood have organized a company with $2,000 capital to furnish 
themselves telephone connection with this city. There are about 
twenty subscribers. 


DUBUQUE, IOWA—The Tri-State Telephone Company is perfect- 
ing plans for the construction of a submarine cable for the extension 
of the line to East Dubuque. It will require 2,375 feet of submarine 
cable to span the river, besides 3,600 feet of aerial cable. 


DENMARK, S. C.—The Bell Telephone Company has completed 
the installation of a local telephone exchange in this town. A good 
number of subscribers have been secured, several lines extending 
beyond the limits of the town, taking in several plantations. 


BALTIMORE, MD.—The Maryland Telegraph and Telephone 
Company has been given the city’s telephone contract by the 
municipal board of awards. The contract is for three years, at $720 
a year for the trunk lines and two cents each for calls outside the 
municipal buildings. 


‘BRUNSWICK, ME.—The New England Telephone Company is 
making extensive additions to its exchange here. A new switch- 
board, having room for several more operators than the present 
one, will be installed shortly. About seventy-five contracts have 
been signed for new telephones, and the instruments will be put in 
as soon as the wires can be strung. 


HOLLEY, N. Y.—At an adjourned meeting of the board of 
trustees of the village a franchise was granted to the Inter-Ocean 
Telephone Company to build a telephone exchange. The franchise 
was granted to the company by reason of the fact that it connects 
with all of the rural telephone systems to the north and west of 
Holley and with Brockport and Byron independent telephone ex- 
changes. 


PLAINFIELD, N. J.—The New York & New Jersey Telephone 
Company is making many improvements to its system in the vicinity 
of Westfield. A new switchboard will be installed and connection 
made with Harlingen and Belle Mead. The local company hereto- 
fore covering this part of Somerset County has been taken over by 
the New York & New Jersey company, and there will be a general 
improvement in the service. 


DULUTH, MINN.—The Zenith Telephone Company is now ex- 
pending between $75,000 and $100,000 in enlarging and improving 
its plant and adding to its capacity. When the work is complete the 
company will be in a position to handle 1,000 more subscribers, 
making the total capacity of the plant about 3,500. At present 
about 2,500 names are on the books. A crew of 100 men is now 
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employed in making improvements in various parts of the city, 
establishing new lines, laying conduits, etc. A complete party line 


system is also being put in. About $10,000 is being spent in laying 
underground conduits. 


JACKSON, MISS.—At the annual stockholders’ meeting of the 
Citizens’ Telephone Company the following directors were elected: 
J. C. Richardson, Z. C. Eldred, T. E. Barkworth, George W. Carter, 
W. H. Maloney and E. W. Barber, of Jackson; J. B. Ware, W. J. 
Stuart, R. D. Graham, C. E. Tarte and E. B. Fisher, of Grand 
Rapids, and T. Bromley, Jr., of Muncie, Ind. The annual report 
showed the company to be in excellent financial condition. The 
number of telephones in actual use is 2,138, an increase of 308 
during the year. On the adjournment of the stockholders’ meeting, 
a majority of the new directors being present, the board organized 
by electing J. C. Richardson, president; E. W. Barber, vice-president, 
and E. B. Fisher, secretary and treasurer. 


FARMINGDALE, L. I.—The New York & New Jersey Telephone 
Company has completed the laying of its ducts for underground 
cables from Hempstead to Farmingdale, and now has a continuous 
line of subways for its main cables from Brooklyn to Farmingdale. 
The wire cables will be drawn through the ducts soon, and when 
that is done all of the lateral lines. from Babylon, Amityville, Free 
port, Northport, Huntington, Oyster Bay, Glen Cove and other north 
and south side villages will be feeders for the cable line. All wires 
east of this place will also be brought to these underground con- 
duits, which can be operated without interruption in all kinds of 
weather. It is the intention of the company to continue the work 
as far east as Riverhead. This, it is said, will ensure a much better 
service than at present. 


NEW ORLEANS, LA.—The Cumberland Telephone Company is 
making many improvements in its long-distance connections with 
Memphis, Shreveport, Meridian and Mobile and the many towns and 
cities intermediate to these points and New Orleans. A direct line 
is to be built within a short time to Shreveport, via the Texas & 
Pacific to Alexandria, and from there on over the new Louisiana 
Railway and Navigation Company route. Four new circuits are to 
be built over the Northeastern into Meridian. A new circuit is to 
be built over the Illinois Central into Memphis, and gangs are now 
at work increasing the facilities for communication with Mobile. 
At present messages from Shreveport to New Orleans have to come 
by way of Vicksburg; those to or from Meridian by way of Jackson, 
while the number of circuits between New Orleans and Memphis, 
and between New Orleans and Mobile, is often insufficient. 


PERSONAL MENTION. 


PROFESSOR WILLIAM G. RAYMOND, of Rensselaer Poly- 
technic Institute, Troy, N. Y., has been asked to assume charge 
of the engineering department of the Iowa State University. 


MR. H. C. SPAULDING, assistant sales manager of the 
Triumph Electric Company, Cincinnati, Ohio, has been placed in 
charge of a recently opened branch office at Baltimore, Md. 


CAPTAIN JOHN A. GALBREATH, confidential clerk of the 
New Orleans postmaster, has resigned, and will go to Jackson, 
Miss., to take charge of the Western Union Telegraph Company's 
office in that city. 


MR. WILLIAM BARCLAY PARSONS, consulting engineer of 
the Rapid Transit Commission, returned last week from England, 
where he has been in the service of the company which is building 
the London underground railway. 


MR. CHARLES C. BENSON, formerly superintendent of the 
Citizens’ Street Railway, of Newburyport, Mass., and who for two 
years has been general manager of the San Juan Electric Light 
and Traction Company, has returned to the United States. 


MR. E. R. CARICHOFF has opened an office at 20 Broad 
street, New York city, for practice as a general consulting engi- 
neer. A specialty will be made of electric elevators and motor 
control and examinations of inventions and patents. Mr. Cari- 
choff received the degree of master of arts at the Washington & 
Lee University, studied for two years under Professor Roland at 
Johns Hopkins University, was associated with Mr. Frank J. 
Sprague in the development of controlling apparatus of electric 
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elevators and for the multiple unit system of electric railways. 
He has been retained by the General Electric Company and for 
a number of years past has been associated with the Otis Elevator 


Company, New York. 

MR. CHARLES ALGERNON PARSONS, the English engineer, 
who developed the steam turbine, adapting it to electrical and 
marine purposes, was presented with a gold medal in behalf of 
the Associated German Engineers at a recent meeting of the 
British Association for the Advancement of Science. 


MR. J. R. BIBBINS has reprinted and is distributing in 
pamphlet form a paper presented at the meeting of the New 
England Railroad Club, March 8, 1904, entitled “The Fitness of 
the Steam Turbine for Heavy Power Service.” This paper ir- 
cludes curves and illustrations of the steam turbine in its various 


aspects. 


MR. RALPH D. MERSHON, consulting engineer, New York, has 
published in Cassier’s Magazine an article with illustrations of 
the electrical transmission plant at Shawinigan Falls, Canada. 
Some difficult feats in engineering were attempted and successfully 
accomplished and the plant stands as a monument to Mr. Mershon’s 


ability. 


MR. JOHN O. CROCKETT was recently elected general superin- 
tendent of the southwestern district of the Rock Island system, 
including the St. Louis, Kansas City & Colorado line. Mr. 
Crockett began his railroad work at the age of seventeen. He 
served successfully as messenger, train despatcher and clerk to 
the general manager on various lines. His last position was as 
superintendent of telegraphy and mails on the Chicago, Rock 


Island & Pacific. 


MR. W. A. STADELMAN, eastern manager of the Brown Hoist- 
ing Machinery Company, is not only very active in his industrial 
field, but takes quite an interest in the affairs of the Lambs’ Club, of 
this city. Mr. Stadelman is chairman of the house committee and is 
also chairman of the committee that is erecting the club’s new 
building on West Forty-fourth street. The corner-stone of the new 
structure was laid on Wednesday of last week with appropriate 
ceremonies. The house will be six stories, and will cost $180,000 
exclusive of the land, which cost $80,000. 


MR. F. V. HENSHAW, who has for a number of years been 
active in the management of the engineering and manufacturing 
departments of the Crocker-Wheeler Company, Ampere, N. J., has 
resigned from that company and has planned to take a well-earned 
rest before undertaking new work. In addition to a large part of 
the management of the engineering department, Mr. Henshaw has 
had entire charge of the estimating and installation work of this 
company and has devoted much study to engineering economies 
in a wide variety of manufacturing industries. 


LIEUTENANT GODFREY L. CARDEN, United States revenue 
cutter service, and superintendent of arsenal tools, aepartment 
of machinery, World's Fair, St. Louis, was in New York city this 
week conferring with officials of the principal machinery and engine 
building houses with reference to “Machinery Day" at the expo- 
sition—September 10 next. Lieutenant Carden says that the 
machine tool display is extraordinarily fine; that reports by special 
commissioners have been made upon it to the various governments, 
and that in consequence of these reports special commissions are 
now and have been arriving during the past month to further and 
more fully investigate these topics. Commissioners are now on the 
ground from Austria, Japan, Brazil, Norway and Italy, and one 
body of commissioners is making its selection for an entire arsenal 
equipment from the tools on exhibit in Machinery Hall. From a 
business standpoint the machine tool exhibitors are securing ex- 
cellent results from their showing. Acting in common with the 
exposition executive, the exhibitors in Machinery Hall are arrang- 
ing for a special “Machinery Day” on September 10, and from a 
number of the large machinery centres of the country special 
trains will be run to St. Louis tor the purpose of taking the 
leading workmen of the shops. A number of the firms have 
arranged to send on groups of their head workmen for the educa- 
tional advantages to be derived. Lieutenant Carden says that 
it is not generally known that the operation of the great power 
Plant system at St. Louis is being availed of to gather most im- 
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portant data for the engineering world. The collecting of this 
data is directly looked out for by the chief of the machinery de- 
partment, Mr. Thomas M. Moore, and the chief engineer of the 
exhibits power plant, Mr. Richard H. Pierce, assisted by a com- 
petent staff of engineers. The data, as secured, will be availed 
of by the jury of awards. The Krupp-made Huber press will be 
operated throughout tha day. This press is made of built-up 
crucible steel gun hoops, and in normal service stands a pressure 
of 90,000 pounds per square inch, or double the pressure developed 
by a twelveinch fifty-ton seacoast gun in throwing a 1,050-pound 
shell a distance of fifteen miles. 


ELECTRICAL SECURITIES. 


The activity in the stock market during the past week com- 
pared rather unfavorably with the bulk of speculation for the 
week previous. At the same time, an undertone of considerable 
firmness was evident, and a final net advance was made. The 
outside public continues to hold aloof from the market, and thia 
is becoming an important factor in the development of business. 
As evidence that recent reports of crop damage had been exag- 
gerated, a considerable drop in the prices of cereals took place 
The labor situation remains unchanged, with the probability that 
considerable trouble will be experienced by the street railway men 
in New York city during the next month. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 27. 


New York: Closing. 
Brooklyn Rapid Transit................... 53% 
Consolidated GaS........- ccc cece ccc eee ccces 195: 
General Electric.........sesssosososseesoeso 164 
Kings County Electric....,...ssososessss..o 210 
Manhattan EFlevated.......... ccc eee cc eens 164144 
Metropolitan Elevated................eee00- 122% 
New York & New Jersey Telephone......... 153% 
Westinghouse Manufacturing Company..... 180 


The stockholders of the Kings County Electric Light and Power 
Company as of record on September 6 are offered the right to sub- 
scribe at par until September 16 for $1,250,000 new stock, pro rata. 
Payment for stock subscribed for is to be made as follows: 50 
per cent on or before October 1, 1904, and the balance on or before 


January 3, 1905. 


Boston: Closing. 
American Telephone and Telegraph...... `.. 138 
Edison Electric Illuminating............... 260 
Massachusetts Electric.................000. 61 
New England Telephone.................... 123% 


Western Telephone and Telegraph preferred.. 904 


The American Telephone and Telegraph Company's instrument 
statement for the month ended July 31, 1904, is as follows: gross 
output, 80,348; returned, 42,842, leaving net of 37,500, as com- 
pared with 25,078 for the same month of 1903. Since December 31, 
1903, the gross output has been 672,032, and the returned, 290.032, 
leaving a net output of 382,000, against 390,001 for the same 
period of the preceding year. The total now outstanding is 4,161,- 
517. This compares with 3,540,321 for 1903, and 2,914,735 for 1902. 


Philadelphia: Closing. 
Electric Company of America............... 9 
Electric Storage Battery common........... 60 
Electric Storage Battery preferred.......... b0 
Philadelphia Electric....................... b |, 
Union - Traction ys. ds uvscerdt arene © daccund Se See 55 1K 
United Gas Improvement................... 89 1⁄4 

Chicago: Closing, 
Chicago Telephone................ ccc ccc wes 120 
Chicago Edison Light....................4. 145 
Metropolitan Elevated preferred............ 53l% 
National Carbon common...............0... 39 
National Carbon preferred.................. 112 
Union Traction common.......essssenseseens 6% 
Union Traction preferred................0.- 30 


Directors of South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable September 30. Books close 
September 19 and reopen October 1. 
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INDUSTRIAL ITEMS. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, has 
recently opened a new branch office at 411 Cortlandt street, Balti- 
more, Md. 


THE POPE MANUFACTURING COMPANY, Hartford, Ct., has 
issued a booklet containing descriptions and testimonials regarding 
motor bicycles. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 
New York, publishes in very neat typographical form a little booklet 
with descriptions and prices of “Paragon” direct-current fan motors. 


H. M. BYLLESBY & COMPANY, Chicago, Ill., have recently con- 
tracted to construct and erect an extensive high-pressure gas system 
for the Muskogee Electric and Gas Company, Muskogee, Indian 
Territory. 


“THE BROOKLYN EDISON” for August is devoted entirely to 
the illumination and power plants at Coney Island. As a sample 
of successful night photography and engravings this issue stands 
very near the top. 


THE GEORGE F. BLAKE MANUFACTURING COMPANY, New 
York city, furnished the Great Northern Steamship Company’s 
new steamship the Minnesota with a complete equipment of 
Blake marine pumps. l 


THE NEW YORK EDISON COMPANY, New York city, in its 
little magazine for August publishes a number of articles of inter- 
est to those in the electrical field, included in which is a sketch of 
the life of Benjamin Franklin. 


THE ECK DYNAMO AND MOTOR WORKS, Belleville, N. J., 
in bulletins Nos. 34 and 35 describes Eck motors and dynamos for 
direct current. These machines are of the protected type, with 
exposed commutator and brush-holder. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has reprinted 
in booklet form from the Western Electrician the article “Street 
Lighting by Nernst Lamps in Berwin, IN.” The Nernst lamp for 
street work promises to be very satisfactory. 


THE ALCOLM COMPANY, New york city, is publishing a New 
York business telephone directory, with the announced authority 
of the New York Telephone Company. To a great many business 
men this will probably prove a valuable addition to the office 
stationery. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, has 
introduced an innovation in the field of incandescent lamp adver- 
tising. The familiar story of Aladdin and the wonderful lamp will 
be used in exploiting the points of the Buckeye lamps. The story 
is well written and the typographical work very good. 


THE NORTHERN ELECTRICAL MANUFACTURING COMPANY, 
Madison, Wis., has issued a little booklet describing its exhibit 
at the World’s Fair, St. Louis. This company 1s exhibiting there a 
large line of dynainos and motors adapted to different purposes, 
its exhibit of electrically driven machine tools being particularly 
interesting. 


THE KNICKERBOCKER CONSTRUCTION COMPANY, of 15 
Cortlandt street, New York, has been awarded the contract for the 
installation of 5,000 feet of underground cable for the Buffalo, 
N. Y., fire department. The cable is being manufactured by the 
American Electrical Works, of Phillipsdale, R. I., and 26 Cortlandt 
street, New York. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has 
recently issued a catalogue descriptive of its tangential water- 
wheels. These wheels have been developed to meet the demand 
for water-wheels operating under high heads. The California 
Gas and Electric Corporation and the Edison Electric Company 
of Los Angeles are among the users of the Doble wheels. 


R. D. WOOD & COMPANY, Philadelphia, Pa., manufacturers of 
producer gas apparatus, have issued a St. Louis edition of their 
catalogue. The subtitle “One Horse-Power, One . Hour, One 
Pound of Coal” will be attractive to users of power. Instal- 
lations of the Wood company are designed to generate directly 
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from fuel a combustible gas which passes to the engine cylinder 
after cleaning and cooling. In addition to the gas plants, this com- 
pany manufacture cast-iron pipe and special castings as well as 
pumping and hydraulic machinery and gas-holders. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued the following publications, fliers No. 2134, ready made elec- 
tric lighting outfits for decorative lighting; No. 2138, enclosed fuse 
cutouts; No. 2139, C. A. generators; No. 2140, direct-current 
ceiling fan motors; and bulletins No. 4381, small plant alter- 
nating-current switchboards; and No. 4382, Thomson inclined 
coil portable indicating instruments. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., believing that central power stations can greatly increase 
their output by interesting small users of current, has devised a 
line of motors for this purpose. Among these specialties are the 
“Orgoblo” for blowing church organs; house pumping outfits; 
motors for ice cream freezers, grocers’ coffee mills and bakers’ 
dough mixers. 


THE ALBERGER CONDENSER COMPANY, New York city, 
publishes a booklet in which are illustrated the various types of 
condensers, vacuum and circulating pumps recently manufactured 
by the company in connection with steam turbines and reciprocat- 
ing engines for high vacuums. Among the large installations 
which this company has made is included the new power-house 
of the New York subway. 


THE MILLER ANCHOR COMPANY, Norwalk, Ohio, reports 
receiving a number of enquiries from foreign countries, including 
Mexico, Spain, Greece and Japan. Negotiations are under way 
for the sale of: the Japan patent. A test wag recently made by the 
Japanese government at Osaka, Japan, and was attended with 
the best of results. Flattering comments were made on the 
principle of the anchor and its holding power. 


THE AI.LIS-CHALMERS COMPANY, Chicago, under the caption 
“The Book of the Four Powers” has published a catalogue setting 
forth the scope of its manufacturers. The four powers are steam, 
gas, water and electricity. In the book are described types of 
machines devoted to these four powers and installed in every part 
of the globe. The typographical work and illustrations are ex- 


cellent, while the illuminated double covers may be classed as 
works of art. 


THE C & C ELECTRIC COMPANY, New York, in bulletin No. 151 
sets forth the advantages of the type “S” direct-current dynamos and 
motors. These machines are suitable for all classes of lighting 
and power service and may be used belted or direct-connected 
to turbines, steam, gas, or of] engines. The motors can be furnished 
in floor, wall and ceiling horizontal types or in the vertical type 
with shunt projecting either upward or downward. - The confidence 
of the maker is shown by an iron-clad guarantee. 


THE SPRAGUE ELECTRIC COMPANY, New York city, reports 
an excellent business in the electric hoist department. Among 
recent orders are eight electric hoists for Davis & Thomas Com- 
pany, Catasauqua, Pa., to be used in handling castings for the 
new Pennsylvania Railway tunnel under New York city; thirteen 
hoists for the Pennsylvania Railway Company car wheel foundry 
at Altoona, Pa., and twenty hoists for the new works of the Inter- 
national Steam Pump Company, at Harrison, N. J. 


THE POWER SPECIALTY COMPANY, 126 Liberty street, New 
York, has published data of comparative tests with saturated and 
superheated steam made at Brooklyn and Chicago waterworks. 
These tests prove conclusively the value of superheated steam. A 
catalogue published by the company sets forth further the value of 
superheated steam and shows cuts of apparatus used. The follow- 
ing firms have closed contracts with the Power Specialty Company 
for the installation of Foster superheaters: Laclede Power Com- 
pany, St. Louis, Mo.; Columbian Improvement Company, Terre 
Haute, Ind.; Franklin Rubber Company, Boston, Mass.; Bradley- 
Ramsey Lumber Company, Lake Charles, La.; A. B. Wrisley & 
Company, Chicago, Ill.; H. F. Watson & Company, Erie, Pa.; Samuel 
Horner, Jr., Riverside, Ky.; Belt Light and Power Company, Lead, 
S. Dak.; Milwaukee Electric Railway and Light Company, Mil- 
waukee, Wis.; Philadelphia, Coatesville & Lancaster Railway Com- 
pany, Philadelphia, Pa. 
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THIS NUMBER. 

It is, we believe, with pardonable pride that we call atten- 
tion to this issue of the ErrcrricaL Review. It contains an 
unusual number of valuable contributions, some on acientific 
subjects, and others dealing with actual construction. The 
latter are of particular interest, because of the importance and 


character of the works themselves and the attention which is 


being directed toward them at this time. The field covered 


by these articles is broad, for it includes electrical research, 
invention, application and design. This number also contains 
an unusual amount of news of electrical affairs, both domestic 
and foreign, and it inaugurates certain enlargements in the 
ELECTRICAL Review which have been found necessary, that our 
readers may be kept fully informed of all developments in 


the rapidly growing electrical science and industries. 
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ENGINEERING RESEARCHES IN SCIENCE. 

In his presidential address before the engineering section of 
the British Association for the Advancement of Science, the Ran. 
Charles A. Parsons suggested that engineers come to the aid of 
science in executing certain work, or that ecience adopt engi- 
neering methods for pushing its investigations further than it 
has yet been able. By this it was not intimated that science and 
engineering do not work together, each, so far as possible, aiding 
the other, but it was suggested that there are certain investiga- 
tions which can only be made at great expense, and by means of 
the highest engineering ability, the results of which would pos- 
sibly have only a scientific interest. To illustrate this it was sug- 
gested that deeper borings might be made into the earth. The 
greatest depth that has yet been reached is only about one mile, 
and what lies beyond this can only be surmised. When led on by 
coal beds or rich ore, the money necessary for penetrating so 
deeply into the earth is easily secured, but, as the depth increases, 
the cost and difficulty of mining also increase, and a point may be 
reached where further work at increased depths becomes un- 
profitable. To go deeper for the sake of finding out what lies 
below is a proposition which does not appeal to the men who are 
supplying the money. In all such work, the engineer would be 
helpless -unless aided liberally with money. On the other hand, 
once the necessary money is secured, there would be no difficulty 
in finding the engineering ability to conduct the work. 


A Chance for the Wealthy. 
We believe that if this one problem should be properly pre- 
sented to those of our wealthy men who have already shown their 
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willingness to supply money for scientific purposes, they 
would gladly accept the opportunity. Enormous sums and lives 
have been lost in attempts to reach the North Pole. Here is a 
problem which, while difficult and expensive, would not be dan- 
gerous, and which would probably result in information far 
more valuable than can be obtained by any polar expedition, and 
which would possibly lead to discoveries of great importance, 
practical as well as scientific. This, of course, is only one of 
many fields of investigation which are to-day neglected for want 
of money. It is, however, one which would probably arouse a 
good deal of popular interest. All such researches, indeed, for 
that matter, all scientific researches require ability, time and 
money. Science is seldom at a loss for the ability and willingly 
gives the time, the limiting factor being, in nearly all cases, a 
lack of money. 


COMMERCIAL LIMITS OF TRANSMISSION. 

Length and consequent cost of conductors are not the only 
factors that fix commercial limits to electrical transmission. On 
the contrary, in the greater number of actual cases, the length 
of line is decided without much regard to the cost of conductors. 

The reason for this is that various conditions usually limit 
the length of transmission long before the cost of conductors 
becomes prohibitive. As is well known, the ability to carry line 
voltages up to anything less than 60,000 without encountering 
unknown problems of insulation makes it practicable to hold the 
cost of line conductors at a constant moderate figure per maxi- 
mum horse-power delivered, without regard to distance up to, 
say, 100 miles. But though the cost of conductors may be held 
constant for rather wide variations of length, the investment in 
poles, cross-arms, insulators and the right of way necessarily 
goes up directly with the distance covered by a transmission. 

Even the line as a whole, poles, wires and all, seldom fixes by 
its cost the limits of a transmission. A much more frequent 
limit is the consumption of all the energy available from a 
water power, at points that are reached by a comparatively 
short transmission. In many such cases the problem is 
how to get enough power to supply cities that are already 
reached by a transmission system, rather than to determine how 
much farther it may be extended without excessive cost. The 
transmission from Apple River falls stops at St. Paul, twenty- 
five miles away, even though Minneapolis is only ten miles be- 
yond, because the former city requires more electrical energy 
than the water power can furnish. Albany and Schenectady, 
the former forty and the latter thirty miles from Spier falls, are 
the limits of transmission from the generating station there, 
because its capacity is no more than enough to carry their loads 
and that of the intervening territory. Even the great power de- 
velopment at Niagara falls has its capacity nearly taken up by 
the local loads and those at Buffalo, only twenty-three miles 
away. In some cases the cost of right of way, pole line, pins and 
insulators is such as to prevent a transmission, without regard 
to the cost of conductors, because the amount of power that can 
be sold at the point where the transmission would terminate is 
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small. For this reason very long transmissions are seldom made 
to small isolated cities or towns. Similar considerations prevent 
the development of small water powers for transmission to very 
distant points, because however small the cost of conductors may 
be the amount of energy to be sold will not pay a fair return on 
the investment in mght of way and pole line. 

At this point comes a great advantage in the combination of 
small water powers, or of small markets, or of both. In a num- 
ber of instances comparatively small water powers that singly 
could never be transmitted to any great distance at a profit have 
been combined to form a rather large and long transmission sys- 
tem. Such cases depend for their success on the fact that nu- 
merous electric generators located in water-power plants that are 
bens and even scores of miles apart can be readily operated in 
multiple on the same connected loads. No better examples can 
be found of this practice than those in California, a land of 
numerous small water powers. One such case may be seen in the 
system of the California Gas and Electric Company that stretches 
from the Sierra Nevada mountains to the shores of San Fran- 
cisco and San Pablo Bay, an extreme distance of 232 miles. The 
general trend of the main transmission lines of this system is 
southwest from the mountain slopes to tide water, and no les 
than five power-houses ranged north and south on the western 
slope of the mountains, and more than ninety miles in extreme 
distance apart, are connected to these lines. Another striking 
example of the same sort is found near the mountains of South- 
ern California, where three power-houses along Mill Creek and 
two more on the Santa Ana river are connected in muiltiple for 
the eighty-three-mile transmission to Los Angeles. In the com- 
bination of scattered markets to form a sufficient objective for a 
long transmission of water power, the system of the California 
Gas and Electric Company again furnishes an excellent example. 
The lines of this system do not enter San Francisco but ter- 
minate in the cities and towns along the opposite side of the bay. 
Oakland, the largest of these citie, is too small to warrant 4 
transmission of more than 200 miles, the approximate distance 
between it and De Sobla power-house, or even the transmission of 
142 miles from the Colgate power-house. 

Besides these places the main transmission line supplies a 
number of towns on its way. Another important combination 
of markets for electric power, this time in the east, is that of 
Schenectady, Troy and Albany, which mark the southern limits 
of the transmission from Spier falls. It may perhaps be ques- 
tioned whether the forty-mile transmission to Albany alone 
would have been warranted by the electric load there, but with 
Schenectady on the one side, Troy on the other and a number of 
smaller places on the way the question vanished. 

Cost of coal is even more important than the cost of copper 
in fixing the limits of electric transmission from water power. 
The fact that water power can be developed at a lower cost than 
steam power is the main inducement to its transmission. In 
the production of steam power, labor and fuel are the two greatest 
items of expense, and so the price of fuel has an important bear- 
ing on the distance to which water power can be transmitted at 3 
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profit. The influence of the cost of fuel on the length of profit- 
able transmission is more notable in the case of small than in that 
of large powers, because where very large units are concerned 
energy developed by water usually costs less, even when trans- 
mitted, than energy developed by steam from cheap fuel. In such 
a case the fixed charges on right of way and pole line are reduced 
to a very smal] amount per unit of power transmitted. Where 
energy is to be consumed at a given point at the rate of only a 
few hundred horse-power or lese, the practicable length of trans- 
mission for water power will change very rapidly with the price 
of fuel. Under these circumstances the price of fuel must be 
very high to warrant a transmission that is really long. Illus- 
trating the tendency of rather high prices for coal ito increase 
the range of transmission for moderate powers the line twenty- 
five miles long that carries a maximum of 3,000 kilowatts into 
St. Paul may be cited. On the other hand, the low price of fuel 
in Buffalo is not sufficient to keep out nearly 20,000 kilowatts 
from Niagara falls, twenty-three miles away. In spite of the 
price of three dollars per ton for soft coal in Montreal, the power 
from Shawinigan falls to the extent of many thousand kilowatts 


is displacing steam engines in that city. 


THE TELEPHONE RELAY. 

On another page of this issue appears an article by Dr. John 
Trowbridge on that interesting and important subject, the in- 
vention of a practical telephone relay. The perfection of a prac- 
tical telephone relay, it need hardly be said, would be an event 
of the greatest importance in telephone engineering. The prob- 
lem is an old one—comparatively speaking only—telephone en- 
gineering is itself but a young profession. The difficulties are 
great, the worst of these being due to the inevitable imper- 


fections of any mechanical device. 


Great Sensitiveness Necessary, 
The telephone receiver is itself an exceedingly sensitive device 


when compared with other mechanical instruments, but it 1s 


nevertheless far from perfect. The same is true of the trans- 


mitter, and, as is pointed out by Dr. Trowbridge, much of the 
success attained by telephony ie due to the fact that the mind of 
the listener is able to supply the omissions caused by these two 
devices. Adding a relay to the line introduces a third point where 
distortion may take place. The relay not only receives the dis- 
torted vibrations set up by the transmitter, but it adds to these 
those caused by its own imperfections. The defect is thue ac- 
cumulative, and a point is soon reached where the ear is not able 
to translate the sounds which it hears. A successful relay must, 
therefore, be, if anything, more perfect and more sensitive than 
the receiver and transmitter. Could the latter be so improved 
as to allow a less sensitive relay to be used, there would then 


be no need for it. 


Encosraging Resalts. 

Dr. Trowbridge’s work, while assuring us of no immediate 
results, is encouraging. That he was able to introduce his relay 
into a line, and thereby improve the transmission, 16 very signifi- 
cant. 
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WHY LOOK FOR MORE TROUBLE ° 

The administration of the city of Baltimore is contemplat- 
ing—or, at least, says that it is—the erection of a municipal 
light, heat and power plant. We had been led to believe, from 
all reports, that Baltimore was confronted with enough big prob- 
lems to require the constant attention of all the city officers, 
so that it is rather surprising to learn that it is looking for more 
trouble. Would it not be better to concentrate all energy and 
ability in straightening out the present difficulties, and leave the 
question of a municipal plant to the future? There will be no 
Jack of demand on the dock loan, from which the funds required 
for the plant may be drawn, and the fewer small matters the city 
officers have to deal with, the better will they conduct the larger 
ones. It would be the part of wisdom to straighten out the 


tangle which has arisen over street improvements and building’ 


vermits. Why trouble about a little smoke, when there are so 
many other things far more pressing to be done? We rather sus- 
pect that this proposal is nothing more than a club to hold over 


the lighting companies, but doubt if it accomplishes any good. 


THE NEW YORK SUBWAY. 

A noteworthy incident in the history of the New York sub- 
way, which occurred during the week just closed, was the trip 
of inspection made by the American Institute of Electrical 
Isngineers and the foreign engineers and delegates to the Inter- 
national Electrical Congress, to be held next week at St. Louis. 
This was the first time that any large body of persons not con- 
nected with the work had been carried through the subway on 
one of the regular trains. This great engineering work, which 
has been so many years planning and building, will shortly be 
put into actual service, so that it is interesting to recall, at this 
time, some of the facts connected with its early history. 


Early Attempts. 
As early as 1850, the need for better means of getting about 


Manhattan Island was felt. The population of this narrow strip 
has always been a rapidly growing one, and at that time was over 
500,000. The old horse-car systems were the first means adopted 
for supplying the needs, but, before many years, its capabilities 
had been exhausted, and better methods were sought. The 
elevated systems, authorized in 1875, for a time greatly im- 
proved conditions, but finally the work became too heavy for 
them, and additional facilities were demanded. In the mean- 
time, the electric surface systems had been developed, and had 
replaced, almost entirely, the old horse-car lines. These in- 
creased the capacity of the lines and the speed, but they were 
overloaded from the first. A cable system was tried, but was 
soon transformed to an electric. Demands were now made, not 
only for increasing the capacity of the elevated system, but for 
providing relief in other directions, and in 1890 and 1891, under 
legislative action, rapid transit commissions were appointed to 
consider the problem and to bring forward plans which would 
meet the increasing needs. Little or nothing was accomplished 
until the present commission was appointed in 1894. This com- 
mission, in 1897, drew up general plans for a subway, which was 


mm ri a a 


ina —_— m 


362 


authorized by popular vote. The contracts for the work were 
let in 1900, the ground being broken first on March 24 of that 
year. This work has been pushed rapidly, until to-day the tun- 
nel is finished, generally speaking, from the City Hall through- 
out the main line on the west side as far as One Hundred and 
Forty-fifth street and Broadway, and the east side branch up 
to Lenox avenue and One Hundred and Forty-second street. 
Tracks and the third rail are in place through these portions, 
and the stations are, for the most part, completed. 

Elevated Roads Electrified. 

While this was going on, the elevated systems have been con- 
verted from steam to electricity; but while this increased enor- 
mously their carrying capacity, they are now unable to handle 
satisfactorily the crowds during the rush hours, and the conges- 


tion is steadily growing worse. The opening of the subway will 
give immediate relief. 


The Subway. 

The subway itself is really a covered railroad laid below the 
street level; it is not a tunnel. The structure is rectangular in 
form, and through it four tracks are laid from the lower end 
up to the point where its branches at One Hundred and Fourth 
street. The outer tracks are for local trains, to make frequent 
stops at stations about one-quarter of a mile apart, and to make 
a schedule speed of about eighteen miles an hour. The inner 
tracks are for the express trains, which will be run at all hours 
of the day. These will stop at stations about a mile and a 
half apart, and make a schedule speed of thirty miles an hour. 
The main line of the subway, from the City Hall to the point of 
division, is a little over seven miles in length, each of the 
branches being about the same length. Much of the work called 
for the highest engineering ability, for not only was the greater 
part of the cutting through rock, but it was required that the 
work should be done in such a way as not to block the traffic on 
the streets. That it has been carried through so promptly, 
and with so few accidents, reflects great credit upon the rapid 


transit commission, upon the technical staff and upon the build- 
ers. 


SELENIUM AS A FACTOR IN THE DEVELOPMENT OF 
ELECTRIC LAMPS. 


Attention has frequently been called to the handicap under 
which the electric light engineer works, due to the inefficiency 
of his lamps. ‘The subject is of such importance that no 
apology is needed for referring to it again. In studying the 
figures of luminous efficiency of an electrical system, one is 
greatly impressed with the poor showing made, but one does 
not always perceive the disadvantage of having the most ineffi- 
cient device at the last stage of the process of producing light. 
Where the Losses Occur. 

In the ordinary process of producing light by -means of coal, 
a steam plant and electric generator, there are two stages at 
which the process of transformation 1s poor. The transfer of 
heat in the coal to the steam in the boiler is fairly satisfactory, 
but when we attempt to convert the heat of the steam into 


mechanical power, great losses occur, due not to the inefficiency 
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of the engine as a machine, but to the conditions under which 
we find it possible to work, these making the method itself 
very inefficient. From here on until we reach the lamp, the 
efficiency of transformation and transmission is merely a ques- 
tion of good design; but, at the lamp, we again employ an ineff- 
cient method; the efficiency of the incandescent lamp is usually 
put at about six per cent. 

The efficiency of the average steam plant up to the dynamo 
may be said to be about ten per cent. This is unfortunately 
low, but the chief disadvantage of the process utilized by the 
steam engine.is the waste of coal. However, since the process is 
inefficient, a larger boiler and a larger engine are necessary than 
would be the case if a higher efficiency could be obtained. But 
these losses take place at an early stage in the transformation. 
On the other hand, the losses in the lamp are not only the 
greatest in proportion, but take place at the last stage, thereby 
requiring more copper to be used in the line, a larger dynamo, 
a larger engine, and a larger boiler. In fact, the inefficiency of 
the electric lamp handicaps the entire system. If the efficiency 
could be raised from six to sixty per cent, one-tenth of the cop- 
per deemed necessary to-day would be sufficient to give the same 
results, and all the apparatus could be reduced in a like pro- 
portion. Perhaps this way of looking at present conditions may 
appeal more strongly to the engineer than a mere protest against 
the great waste of fuel. 


Improve the Lamp. 


Thus, it would seem that the proper point at which to at- 
tempt to improve lighting systems would be the lamp itself, since 
an improvement here would be beneficial to the entire system. 
Any means, therefore, of increasing our knowledge of electric 
lamps must be of much value. Photometric studies are exceed- 


ingly important, and an easy and accurate means of making 
them free from the personal error of the observer would remove 
the principal source of difficulty in this work. As yet, no 
entirely satisfactory substitute for the eye has been found. A 
suitable device must measure the luminous rays, and not respond 
principally to the heat rays or to the chemical rays. 


Seleniam Photometry. 


A substance which fills this requirement, to some extent, at 
least, is selenium, and its use as a means for measuring light 
is described on another page of this issue, by Professor Fitzhugh 
Townsend. Selenium, fortunately, responds principally to the 
luminous rays, these producing great changes in its resistance. 
However, in making use of selenium for this purpose, some, and 
what may, perhaps, prove to be serious, difficulties are to be over- 
come. It does not respond equally to all rays ; it becomes fatigued, 
its indication at any instant depending upon its recent history. 
Trouble may be anticipated in reproducing accurately in one 
instrument the performance of another. These troubles should 
not be insurmountable, but they can only be overcome after 
much careful work has been done. This work is tedious and 
slow, but the subject is of such importance that it is to be 
hoped this investigation will not stop where it is, but will 
be pushed further. Any research promising at all to better 
our present conditions justifies the expenditure of the time 


required to determine whether the first hope is likely to be 
realized or not. 
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The International Electrical Congress. 


The Arrival and Entertainment of the Delegates, the Circular Tour to St. Louis, Programme and Sections. 


the International Electrical Con- 
gress from Great Britain and the 
Continent arrived last week. A number 
of delegates from the Associazione Elettro- 


[>: most of the visiting delegates to 


Dr. ELIHU THOMSON, PPESIDENT INTERNATIONAL 
ELECTRICAL CONGRESS. 


tecnica Italiana arrived on August 25, 
and were entertained by the local com- 
mittee of the American Inetitute of 
Electrical Engineers until their depart- 
ure on Tuesday morning, September 6, 
for Schenectady, N. Y., on the circular 
tour arranged by the American Institute 
of Electrical Engineers. During this 
time the Italian contingent, along with 


Dr. A. E. KENNELLY, GENERAL SECRETARY 
INTERNATIONAL ELECTRICAL CONGRESS. 


several visitors from England and other 
parts of Europe, journeyed to Boston, 
where a large number of delegates and 
visitors from the British Institution of 
Electrical Engineers were met on Satur- 
day, September 3. On the morning of 
Sunday, September 4, the consolidated 
party arrived in New York, where pro- 


vision had been made by the local com- 
mittee for their entertainment. 

At 2 oclock on Sunday, September 4, 
about 500 members of the Institute and 
visitors were tendered a steamer ride by 
Mr. James G. White, a member of the 
committee, up the Hudson river about 
as far as West Point. Here the steamer 
turned without landing, and took a course 
down the river and through the lower bay, 
following the international yacht-race 
course, and anchorage was made at 
Dreamland Park, Coney Island, about 
7.30 in the evening, returning about mid- 
night. 

On Monday, September 5, the mem- 
bers of the Institute and the visitors as- 
sembled at the City Hall station of the 
Interborough Rapid Transit Company. 
There was made up at this point a train 
of eight cars, in charge of Mr. Lewis B. 
Stillwell, the electrical director of the 
Interborough company. Leaving the train 
at Fifty-ninth street, the party walked 
across the city to the new power station 
of the Interborough Rapid Transit Com- 
pany at Fifty-eighth street and the North 
river. 

Leaving the Fifty-eighth street power 
station, the party was conveyed by the 
steamer Nassau, of the Long Island Rail- 
road, and the steamer Western Union, of 
the Western Union Telegraph Company, 
up the Hudson river and through the 
Harlem ship canal to the Kingsbridge 
power station of the Interborough Rapid 
Transit Company. During this part of 
the trip the panty was met by the fire- 
boat Abram S. Hewitt, and a wonderful 
display of the capabilities of this fire- 
fighting steamer was witnessed. 

After leaving the Kingsbridge power 
station a buffet luncheon was served, and 
the party proceeded to the Seventy-fourth 
street or Manhattan Railway station of 
the Interborough Rapid Transit Com- 
pany. 

From this point the party was con- 
veyed to the Thirty-eighth street station 
of the New York Edison company. 

On the evening of September 5 the 
American Institute of Electrical Engi- 
neers, cooperating with the New York 
reception committee, tendered a banquet 
and reception to the British Institution 
of Electrical Engineers, the Associazione 
Elettrotecnica Italiana, and other visitors, 
at the Waldorf-Astoria. President Fornes, 
of the board of aldermen, welcomed the vis- 
itors. The other speakers were Bion J. Ar- 


nold, president of the American Institute 
of Electrical Engineers; Robert Kaye 
Gray, president of the British Institution 
of Electrical Engineers; Professor Moisè 
Ascoli, president of the Italian associa- 
tion; Wilhelm von Siemens, Professor 


Mr. Brion J. ARNOLD, CHAIRMAN EXECUTIVE COM- 
MITTEE, INTERNATIONAL ELECTRICAL CoN- 
GRESS, PRESIDENT AMERICAN INSTITUTE ELEC- 
TRICAL ENGINEERS. 


Elihu Thomson, Professor John Perry, 
C. A. Coffin, and John W. Lieb, Jr., 
president-elect of the American Institute 
of Electrical Engineers. 

The train carrying the members of the 
American Institute of Electrical Engi- 
neers and their guests on the circular tour 
for St. Louis left the Grand Central sta- 


Mr. Joun W. LIEB, JR., PRESIDENT-ELECT AND 
CHAIRMAN OF GENERAL RECEPTION COMMIT- 
TEE, AMERICAN INSTITUTE ELECTRICAL ENGI- 
NEERS, CHAIRMAN SECTION E, [INTERNATIONAL 
ELECTRICAL CONGRESS. 

tion 9 A. M., Tuesday, September 6. The 

train consisted of two baggage cars, one 

buffet car, two dining cars, two combina- 
tion drawing and stateroom cars, two 
regular Pullman sleepers, and one com- 
bination stateroom and combination car 
A parlor car was also attached to the train, 
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in which were theguests ofthe General Elec- 
tric Company, among whom were Messrs. 
T. C. Martin, Professor F. S. Crocker, 
Dr. S. S. Wheeler, Mr. Frank Sprague, 
Mr. Siemens and Mr. C. W. Price. Mr. 
C. A. Coffin, president; Gen. Eugene 
Griffin, vice-president and general man- 
ager, and Mr. W. B. Potter, chief engi- 
neer of the railway department of the 
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Cormack; Mrs. Cormack; Col. R. E. 
Crompton; Camillo Albino Curti; Ing. 
Filippo Daniom; E. G. Dennison; J. R. 
Dick; Alex Dow; W. Duddell; James 
Edgar; Ing. Edoardo Egger; Charles 
Ekstrand; R. S. Erskine; Mrs. Er- 
skine; Prof. Gino Fano; Theo. Foil- 
den; J. A. Foster; Ing. Luigi 


Galimberti; Dott. Ettore Gamba; W. 
Geipel; Ing. Gian Teodoro Giorgetti; 
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Odazio; Miguel Otamendi ; Augusto Pan- 
caldi; Robert B. Perring; Prof. John 
Perry; Miss A. M. Perry; Ing. Antonio 
Pesenti; Ing. Alberto Picchi; Dott. Al- 
berto Pirelli; Luigi Pizzi; Ralph W. 
Pope; W. G. T. Pope; Mre. Pope; Ing. 
Eugenio Prandoni; A. Prucker; A. P. 
Pyne; Calvin W. Rice; Mrs. Rice; Emilio 
Rieti; G. H. C. Risch; Ing. Guido Robbo; 
Ing. Alberto Rubini; Carl A. Schaefer; 


Prorrssor E. L. NICHOLS, 
CHAIRMAN, SECTION A. 

General Electric Company, met the party 
in New York and accompanied them to 
Schenectady. The following visitors 
will undertake the circular tour arranged 
for the foreign delegates and other visit- 
ing electrical engineers by the American 
Institute of Electrical Engineers. In ad- 
dition to these, however, there were quite 


ProressoR H. 8. CARHART, 
CHAIRMAN, SECTION C. 


a number of passengers who intended to 
leave the part at various stopping places: 


Edoardo Ambrogano; Bion J. Arnold; 
Prof. Moisè Ascoli; Signora Liliah As- 
coli; A. F. T. Atchison; G. Balfour; R. 
S. Ball; F. E. Barker; W. A. Barnes; 
Ing. Giovanni Barosi; Ing. Carlo Bar- 
zano; D. Bates; Mrs. Bates; G. Conrad 
Blair; Ing. C. Vincenzo Brazzola; George 
Bullock; Ing. Alfonso Carelli; Ing. Fod- 
erico Carini; Ing. Nicostrato Castellini ; 
Ing. Filippo Cavalieri; W. J. Clark; John 
T. Connolly; Mrs. Connolly; Prof. J. D. 


Prorkssor H. T. BARNES, 
SECRETARY, SECTION A. 


Mr. CHARLES F. Scott, CHAIR- 
MAN, SECTION D. 


Ing. Francesco Giudice; Dr. R. T. Glaze- 
brook; Antonio Gonzalez; P. G. Gossler; 
C. B. Graham; R. Kaye Gray; F. E. 
Gripper; G. G. Grower; Hon. R. Ham- 
mond; Miss Hammond; H. E. Harrison; 
Charles C. Hawkins; M. Hayashi; John 
Coffee Hays; Thos. Hesketh; Mrs. Hes- 
keth ; F. Hope-Jones; Wilson S. Howell; 
C. W. Hutton; M. Jennison ; Ing. Eman- 


uele Jona; W. H. Kernot; F. C. Kidman ; 
F. Kloeckner; Hubert Leisse; H. Ward 
Teonard; Mrs. Leonard; John W. Lieb, 
Jr.; Mrs. Lieb; Emil H. Liebert; G. C. 
Lloyd; Prof. Luigi Lombardi; F. M. 
Long; Benjamin Longbottom ; Prof. Fer- 
dinando Lori; Ing. Amatore Maffezzini ; 
R. S. McLeod; Silvio Magrini; J. Mar- 
shall; R. B. Matthews; John L. Marr; 
W. B. Marr; F. O. Mills; W. E. Moore; 
D. K. Morris; John T. Morris; L. G. E. 
Morse: Is. H. Mullin; Mrs. Mullin; F. H. 
Nalder; George Newbury; Ing. Arnaldo 


PROFEss8OR CHARLES P. STEIN- 
METZ, CHAIRMAN, SECTION B. 


Dr. Louis BELL, SECRETARY, 
SECTION D. 


PROFEBRSOR . SAMUEL SHELDON, 
SECRETARY, SECTION B. 

E. B. Schattner; Chas. F. Scott; E. K. 
Scott; W. H. Scott; E. H. Seaman; A. 
B. See; Mrs. See; Master See; Ing. Ul- 
derigo Segre; Ing. Angelo Silva; C. H. 
Sharp; P. S. Sheardown; Gustave 
Snoeck; Ing. Tullo Soragmi; Frank J. 
Sprague; Mrs. Sprague; Miss A. Stower ; 
Ginssppe Siame ; Ing. G. Stucky; W. 
Summerscales; C. D. Taite; Max J. E. 


Mr. Gano S. DUNN, SECRETARY, 
SECTION E. 
Tilney; Philip Torchio; Mrs. Torchio; 
Ing. Gianfranco Toei; Calvert Townley ; 
R. Tree; Achille Venzaghi; A. G. F. 
Webb; H. G. Whiting; George Wilkinson ; 
R. Ffolliott Willis; Mrs. Willis; E. B. 
Woollan; Alexandre Zelewsky. 

On arrival of the train at Schenectady 
the visitors were conducted to the large 
building which is now nearing completion 
for the construction on a large scale of 
the Curtis steam turbine. In the spacious 
gallery of this building a sumptuous 
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luncheon was served. The guests were 
received by the prominent officials of the 
General Electric Company, and were seat- 
ed at a number of large circular tables 
which were prettily decorated with smilax 
and groups of palms. 

At 3 o’clock the male members of the 
party started out to visit the various 
shops of the company in groups of eight 


Dr. Louis DUNCAN, CHAIRMAN, 
Section F. 

or ten, accompanied by guides, who con- 
ducted the guests through the works, 
pointing out and describing the features 
of greatest interest. The building that 
attracted the most attention was the new 
power station, which, when completed, 
will have a capacity of 12,000 kilowatts 


i 
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Dr. W.J. MORTON, CHAIRMAN, 
Section H. 


made up of eight 1,500-kilowatt generator 
units, each driven by a Curtis steam tur- 
bine. This station will supply current for 
many purposes in the works, and will also 
serve as a reserve source of current for the 
Schenectady lighting plant and railway 
system in cases of emergency. 

At half-past five o'clock the various 
groups of the party reconvened near the 
Kates of the works in time to observe the 
departure of the ten thousand em- 


MR. A. H. ARM8BTRONG, SECRE- 
TARY, SECTION F. 


Mr. W. J. JENK8, SECRETARY, 
SECTION H. : 
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ployés of the works at the close of their 
day’s work. 

While the gentlemen of the party were 
engaged in inspecting the General Electric 
works, the visiting ladies were taken in 
charge by a special committee, and were 
shown the General Electric Company’s 
restaurant, in which the cooking is done 
by electricity, after which they were taken 


on a trolley and automobile ride to the 
Mohawk golf links. 

At 6 o’clock the entire party boarded 
four of the cars of the Schenectady & 
Ballston electric road for Ballston, which 
town was reached at 7.30 P. M. One of 
these cars was equipped with the General 


Electric compensated motors for opera- 
tion by direct and single phase currents. 
At Ballston the party again embarked 
on the circular tour train, and at 8 o’clock 
reached Saratoga. Dinner was partaken 
of at the United States Hotel, and after 
a most enjoyable day of traveling and 
sightseeing, which was enhanced by beau- 
tifully clear and cool weather, the party 
left Saratoga at 10 P. M. for Montreal. — 
On arriving at Montreal the delegates 


Mr. F. W. Jones, CHAIRMAN, 
SECTION G. 


Mr. Ernest H. Davis, PREst- 
DENT NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 
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were met by the following members of 
local reception committee: Professor R. 
B. Owens, chairman; Henry D. Bayne, 
secretary; Aldred Baylis and Messrs. Bar- 
bour, Bourson, Redpath, Collyer and 
Herdt. The delegates were conveyed to 
the Windsor Hotel in carriages, and after 
breakfast a start was made by Grand 
Trunk Railway for Lachine, where the 


Mk. B. GHERARDI, SECRETARY, 
SECTION G. 

centire party boarded the steamboat “Al- 
gerine,” which was prettily decorated, as 
guests of the mayor and corporation of 
Montreal, to shoot Lachine Rapids. 

At Lachine Professor Owens intro- 
duced Alderman Sadler, who, on behalf 
of Mayor Laporte, welcomed the dele- 


MR. ERNEST McCLEARY, PResI- 
DENT NATIONAL ELECTRICAL 
CONTRACTORS’ ASSOCIATION. 


gates to the city of Montreal. This trip 
was greatly enjoyed. On landing from the 
steamboat the party proceeded to the main 


receiving substation of the Montreal 


Light, Heat and Power Company, where, 


after luncheon, a trip was made through 
the city on special cars. At 4.30 o'clock 
a reception was tendered to the delegates 
by the chancellor and governors of McGill 
University. In the evening a party was 
given by local reception committee at 
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Forest and Stream Club, returning at 11 
o’clock to Montreal. On Thursday most 
of the party spent the day on a trip to 
Shawinigan falls. 

The schedule called for the party leav- 
ing Montreal on Thursday evening, at 8 
o’clock, arriving at Niagara Falls at 9 
A. M., September 9. Leaving Niagara at 
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“The Mechanical Equivalent of Heat Measured 
by Electrical Means” (Roy. Soc. Canada, paper), 
Professor Howard T. Barnes. 

“The State of Our Knowledge Regarding the 
Earth’s Magnetism and Recent Remarkable Mag- 
netic Storms,” Dr. L. A. Bauer. 

““Magneto-Optics” (A. Phys. 8. paper), Pro- 
fessor D. B. Brace. 

“The Absolute Value of the Electromotive Force 
of the Clark and Weston Cells,” Professor H. S. 
Carhart and Professor G. W. Patterson, Jr. 

“The Electric Arc,” Professor C. D. Child. 

“Coherer Action,” Dr. K. E. Guthe. 

“The Alternating-Current Theory of Transmis- 
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“Kinetic Variations of Blectromotive Force in 
Dynamo Electric Generators and its Influence on 
their Operation in Parallel,” M. Paul Boucherot. 

“Theory and Method of Operation of Repulsion 
Motors,” Dr. O. 8. Bragstad. 

“Standardization of Dynamo Electric Machin- 
ery and Apparatus,” Colonel R. E. Crompton. 

“Concerning Natural Radioactivity of the At- 
mosphere and the Earth,” Professors Drs. El- 
ster and Geitel. ‘ 

“The Distribution of Voltage and Current in 
Closed Conducting Networks,” Herr Clarence Feld- 
mann and Joseph Herzog. 

“Recent Developments in Compounded Alter- 


CoL. R.E.CRoMPTON, DELEGATE, 
BRITISH INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


6 P. M. the same day, arriving at Chicago 
7.30 a. M. September 10. The train will 
leave Chicago at 11.45 P. M., arriving at 
St. Louis at noon September 11. 

The International Electrical Congress 
will begin its sessions in the Music Hall 
of the Coliseum, St. Louis, at 9.30 a. M., 
on Monday, September 12. The Coliseum 
is located at Olive and Thirteenth streets, 
in the citv district of St. Louis. The 
bureau of information and the offices of 
the secretary and treasurer will be in the 
Coliseum building, and any of the visitors 
who have not already affiliated themselves 
with the congress may do so upon arrival 
in St. Louis. Sessions of the sections 
will be held on the second floor of the 
Coliseum on Tuesday, Wednesday, Thurs- 
day and Friday, from 9 A. M. to 1 P. M. 

The following programme has been 
announced : 

SECTION A.—GENERAL THEORY—MATHEMATI- 
CAL, EXPERIMENTAL. 

Chairman, Professor E. L. Nichols ; sec- 
retary, Professor H. T. Barnes. 

“On the Relation Between the Sun’s Rays 
and Electromagnetic Disturbances on the Earth,” 
Professor Dr. S. Arrhenh s. 

“Systems of Electric Units” (A. E. Ital. paper), 
Professor Dr. Moise Ascoli. 

“Metallic Conduction from the Standpoint of 
me Electronic Theory,” Professor Dr. Paul 

rude. 

“Electrical Standards,” Professor Dr. W. 
aeger. 

‘‘Magnetostriction.’”’ Professor H. Nagaoka. 

“Tne Theory of Ionization vy Collision,” Pro- 
fessor J. S. Townsenu. 

“The Corpuscular Theory,” Professor J. J. 
Thomson. 

“Secondary Standards of Light,” M. J. Violle. 

“Condensation Nuclei,” Professor C. T. R. Wil- 
son, F. R. S. 

“Recent Progress in Magneto-Optics,” Profes- 
sor P. Zeeman. 


“Atmospheric Nuclei” (A. Phys. S. paper), Dr. 
Carl Barus. 


PROFESSOR JOHN PERRY, DELE- 
GATE, BRITISH INSTITUTION OF 
ELECTRICAL ENGINEERS, 


sion Speed over Submarine Telegraph Cables,” 
Dr. A. E. Kennelly. 

“The Electrical Conductivity of Gases,” Pro- 
fessor E. Percival Lewis. 

“Radioactivity of Mineral Oils and Natural 
Gases,” Professor J. C. McLennan. 

“Electrostriction,” Professor Louis T. More. 

“The Unobtained Wave-Lengths Between the 
Longest Thermal and the Shortest Electric Waves 
Yet Measured,” Professor E. F. Nichols. 

“Standards of Light,” Professor E. L. Nichols. 

“The Magnetic Effect of Moving Charges,” Dr. 
H. Pender. 


PROFESSOR FERDINAND WEBER. DELEGATE, 
GOVERNMENT OF SWITZERLAND. 


“Electrical Impulses and Multiple Oscillators” 
(A. I. E. E. paper). Professor M. I. Pupin. 

“The Absolute Measurement of Inductance,” Dr. 
E. B. Rosa and Mr. F. W. Grover. 

“Radioactive Change,” Professor E. Rutherford. 

“Spectra of Gases at High Temperatures,” Pro- 
fessor J. Trowbridge. 

“Report on Recent Developments in Electrical 
Theory” (A. P. S. paper), Professor A. G. Webster. 

“The So-called International Electric Units,” 
Dr. Frank A. Wolff. 

“The Discharge from Points,” Professor J. Zel- 
eny. 


SECTION B.—GENERAL APPLICATIONS. 


Chairman, Professor C. P. Steinmetz; 
secretary, Professor Samuel Sheldon. 


“The Commutation of Direct and Alternating- 
Current Machines,” Professor F. Arnold and J. L. 
LaCour. 

“Calculation and Tests of Alternators,” M. An- 
dré Blondel. 


Mr. H. E. Harrison, DELEGATE, 
BRITISH INSTITUTION OF ELEC- 
TRICAL ENGINEERS, 


Mr. W. DUDDELL, HONORARY 
SECRETARY, DELEGATION FROM 
BRITISH INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


nators with Alternating-Current Self-Excitation,” 
M. Alexander Heyland. 

To be announced, W. M. Mordey. 

“Rectifiers,” M. A. Nodon. 

“Electricity in Ancient Egypt,” Sir W. H. 
Preece. 

“The Leakage Reactance of Induction Motors,” 
Professor C. A. Adams. 

“Electric Motors in Shop Service,” Mr. C. 


ay. 

“Sparking Distances Corresponding to Differ- 
ent Voltages,” Mr. H. W. Fisher. 

“The Influence of Wave Shape upon Alternat- 
ing-Current Meter Indications,” Professor E. B. 
Rosa, Dr. M. G. Lloyd and Mr. C. E. Reld. 

“The Regulation of Alternators,” Mr. D. B 
Rushmore. 

. “The Design of Insulators,” Professor H. J. 
yan. . 
“The Equipment of a Commercial Testing La- 

boratory,’’ Dr. Clayton H. Sharp. 

“Very High Voltage Transformers,” Professor 
H. B. Smith. 


SECTION C.—ELECTROCHEMISTRY. 
Chairman, Professor H. S. Carhart; 


secretary, Mr. Carl Hering. 


“Electrometallurgy of Nickel,” Geh. Reg. Pro- 
fessor Dr. W. Borchers. 

“Electrolytic Methods for the Rapid Produc- 
tion of Copper Sheets and Tubes,” Sherard Cow- 
per-Coles. 

Subject to be announced, Dr. F. Dolezalek. 

“Electrical Extraction of Nitrogen from the 
Air,” J. Sigfrid Edstrom. 

‘“Alumino-Thermics,” Dr. H. Goldschmidt. 

“Electrolytic Disturbances in the Earth,” Pro- 
fessor Dr. F. Haber. Mi 

“Electrometallurgy of Iron and Steel,” Dr. 
P. L. T. Héroult. 

“Electrolysis of Fused Salts,” Professor Dr. 
Richard Lorenz. 

ô electrolysis and Catalysis,” Professor Dr. W. 
stwald. 

“Electrolytic Smelting of Sulphide Ores,” Mr. 
J. Swinburne. 

“The Chemistry of Electroplating” (A. Elec- 
trochem. S. paper), Professor W. D. Bancroft. 

“The Lead Voltameter,” Mr. A. G. Betts and 
Dr. Edward F. Kern. rd 

“The Preparation of Materials for Standa 
Cells and their Construction” (A. Electrochem. 
paper), Professor H. S. Carhart and Dr. 
Hulett. 

“The Present Status of the Edison Storage Bat- 
teries,” Dr. A. E. Kennelly and S. B. Whiting. 

“The Silver Voltameter,” Dr. K. E. Guthe. i 

“The Electrochemical! Series of the Metals” (A. 
Electrochem. 8. paper). Professor M. Kahlenberg. 

“The Energy Absorbed in Electrolysis,” Pro- 
fessor J. W. Richards. ble 

“The Relation of the Theory of Compressiby 
Atoms to Electrochemistry,” Professor . 
Richards. 


SECTION D.—ELECTRIC Power TRANSMISSION. 
Chairman, Mr. Charles F. Scott; seere- 
tary, Dr. Louis Bell. 
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“Electrical T f 
land,” Sig. E. Bignami o. Pianta: Dm DWIE: 
H. ` PA of Designing Induction Motors,” 
Linea bel of Alternating Currents Over 
blanc. ossessing Capacity,” Mons. Maurice Le- 


“Utilization of Hydraulic Powers in Italy,” 


Professor G. Mengarini. f 
“High-Potential Long-Distance Transmission 


and Control,” I. G. Baum. 
“Conductors for Long Spans.” F. O. Blackwell. 


“The Use of Aluminum as an Electrical Con- 
ductor,” H. W. Buck. 
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tors,” V. G. Converse. 
“The Construction and Insulation of High-Ten- 

sion Transmission Lines,” M. H. Gerry, Jr. 
“The Bay-Counties Transmission System,” L. M. 


Hancock. 
“Some Practical Experiences in the Operation 


of Many Power Plants in Parallel,” R. F. Hay- 


ward. 
“Some Difficulties of High-Tension Transmission 
and Methods of Mitigating Them,” J. F. Kelly and 


A. C. Bunker. 
“Transmission and Distribution Problems Pe- 


culiar to the Single-Phase Railway System,” P. M. 


Lincoln. 
“The Maximum Distance to Which Power Can 


Be Economically Transmitted” (A. I. E. E. paper), 
Ralph D. Mershon. 
“Pioneer Work of the Telluride Power Com- 


pany,” P. N. Nunn. 
“rhe High-Tensjon Transiormer, n Long-Dis- 
eck. 


tance Power Transmission,” J. 8. 
“American Practice in so, Cana a Line Con- 
atruction and Operation” (N. E. L. A. paper), 
Dr. F. A. C. Perrine. 
“Theory of the Single-Phase Motor” (A. I. E. E. 
paper), Dr. C. P. Steinmetz. 


SecTION E.—ELECTRIC LIGHT AND DISTRIBU- 
TION. 


Chairman, J. W. Lieb, Jr.; secretary, 


Mr. Gano S. Dunn. 

“Impregnated Arc Light Carbons and Lamps,” 
Professor André Blondel. 

“Single-Phase Motors.” Herr Max Déri. 

“Rates for Electricity Supply.” Herr E. de 
Fodor. 

“Insulating Materials In High-Tengsion Cables” 
(A. E. Ital. paper); Sig. Ing. E. Jona. 

“Upon a Means for Compensating the Serler 
oe of Induction Motors,” Professor W. 

ubler. 

“Stroboscopic Observations of the Arc” (A..E. 
Ital. paper), Professor I. Lombardi. 

“The Yorkshire and Lancashire Electric Power 
Companies,” H. F. Parshall. 

“Steam Turbines.” Professor Auguste Ratean. 

“The Testing of Alternating-Current Gener- 
ators,” B. A. Behrend ’ 

“The Continuous-Carrent Distributing Systems 
of American Citles,” Alexander Dow. 

“Protection and Control of Large High-Tension 
Alternating-Current Distribution Systems” (N. E. 


L. A. paper). George Eastman. 
“Rotary Converters and Motor-Generators In 


Connection with the Transformation of High- 
Tension Alternating to Iow-Tension Street Cur- 
Lia (Assn. Ed. Illig. Cos. paper), W. C. L. 
Sglin. 

“The Effect of Steam Turbines on Central 
Station Practice,” W. L. R. Emmet. 

“The Prussian System of Electric Train Light- 
ing.” Herr Carl Roderbourg. 

“Commercial Limits of . Electric Transmission 
with Special Reference to Lighting Service,” Sig. 


Ing. Guido Semenza. f 
“The Superiority of the Alternating Current 


for Distribution In Large Cities.” Dr. G. Stern. 
Subject to be announced, Professor 8. P. Thomp- 


son. 
“Measurements of the Energy of Light and 


Heat Radiation from Electric Light Sources,” Dr. 


“High-Tenslon Insula 


W. Wedding. 

“Recent Improvements in Electrolytic Meters,” 
Arthur Wright. 

“Underground Electrical Construction” (Assn. 


Fd Illig. Cos. paper), Louis A. Ferguson. 
“Storage Batteries” (Assn. Ed. Illig. Cos. 
paper), Gerhard Goettling. 
“American Meter Practice” (N. E. L. A. paper), 


G. Ross Green. 
“Metering Efficiency on Customers’ Premises,” 


Cary! D. Haskins. 
“Nernst Lamps,” Henry Noel PT 


“Luminous Electric Arcs,” Dr. P. Stein- 


metz. 

“Distributing Systems from the Standpoint of 
Theory and Practice.” Philip Torchio. 

“Electrice Transmission and Distribution for 
Suburban Towns from a General Power Station,” 
IHerbert A. Wagner. 

SECTION F.—ELECTRIC TRANSPORTATION. 


Chairman, Dr. Louis Duncan; secre- 


tarv, Mr. A. H. Armstrong. 
“Theory of the Compensated Repulsion Motor,” 


Ernst Danielson. 
“Electrification of British Railways,’ Philip 


Dawson. 
“Single-Phase Electric Railways,” Herr F. J. 


Eichberg. 

actual ne ve Direct-Current Traction,” Pro- 
fessor Dr. F. Niethammer. 

“The Booster Machine in Railway Service and 


Its Most Suitable Control,” Professor Dr. Rasch. 


“The Electrification of Steam Lines,” A. H. 
Armstrong. 

“Some Early Work in Polyphase and Single- 
Phase Electric Traction,” B. J. Arnold. 

“General Review of Railway Work,” Louis Dun- 


can. 
"The Storage Battery In Electric Railway Serv- 


ice.” J. B. Entz. 

“Braking High-Speed Trains,” R. A. Parke. 

“Electric Railways.” W. B. Potter. 

“The Hen and Development of the Electric 
Railway,’ F. J. Sprague. 

“Notes on the Electrical Equipment of the 
Wilkesbarre & Hazelton Railway Company,” L. B. 


Stillwell. 
“Central Station Economics and Operation,” H. 


G. Stott. 


n 
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SECTION G.—ELECTRIC COMMUNICATION. 


Chairman, Mr. F. W. Jones; secretary, 
Mr. B. Gherardi. 


“Electric Communications in Spain,’’ Senor Don 
Julio Cervera Baviera. ; 

“The Present State of Wireless Telegraphy,”’ 
Dr. J. A. Fleming, F. R. 8. 

“A New Danger to Lead-Covered Aerial Tele- 
phone Cables,” John Hesketh. 

“Simultaneous Telegraphy and Telephony,” Herr 
Joseph Hollos. 

‘“Telegraphy and Telephony in Japan,” Saitaro Oi. 

“System for Producing Continuous Electrical 
Oscillations,” V. Poulsen. 

“Theory of Telephone Exchange Development,” 
M. G. de la Touanne. 

“Modern High-Speed Printing Telegraph Sys- 
tems,” J. C. Barclay. 
5 “Wireless Telegraph Receivers,” Dr. Lee De 


orest. 
“Rapid Tel phy.” Patrick B. Delany. 
“The Telephone Problem in Large Cities,” 
Frans J, Dommerque. 
“Wireless Telegraphy,” Reginald A. Fessenden. 
“Loadel Telephone Lines in Practice,” Ham- 
mond V. Hayes. 
“Features of the Dunbaf Two-Strand Common 
Battery Systems,” J. C. Kelsey. 
“High-Frequency Telephone Circuit Tests,” Dr. 
A. E. Kennelly. 
“Problem. Automatic va. Manual Telephone Ex- 
change,” Kempster B. Miller. 
“Printing Telegraphy,” Dr. Louis M. Potts. 
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“X-Rays and Radioactive Substances as Thera- 
peutic Agenta. Dr. Emil H. Grubbé. e 

“The Principles of Electrotherapeutics,’’ Dr. T. 
Prgetor Eta bs ed (A. E. T. A ) 

ubject to announc . E. T. A. paper), 
Dr. W. J. Herdman. 

“Electrotherapeutics,” Dr. J. H. Kellogg. 

“The Control of Life Phenomena by Blec- 
trolytes,” Professor Jacques Loeb. 

“The Cataphoric Diffusion of Metallic Ions in 
the Destructive Sterilization of Cancer and Tu- 
berculosis Deposits,” Dr. G. Betton Massey. 

“Artificial Fluorescence of the Human Organ- 
ism as a Means of Treating Disease,” Dr. W. J. 
Morton. 

“Static Electricity in Chronic Nephritis,” Dr. 
C. S. Neliswanger. 

“A Large Fibro-Sarcoma Treated by X-Radi- 
ance,” Dr. Clarence E. Skinner. 

“The Therapeutic Uses of Static Electricity,” 
Dr. Wm. Benham Snow. 


The government of the United States, 
at the petition of the committee of or- 
ganization, has issued invitations to the 
various foreign governments to send offi- 
cial representatives to the chamber of dele 
gates of the congress. Up to the present 
time the following appointments have 
been announced : 


Austro-Hungary: Prof. Charles Zipernow- 
sky. Italy: Prof. Moise Ascoli, Prof. L. 


THE COLISEUM, OLIVE AND THIRTEENTH STREETS, St. Lours, Mo., WHERE THE SESSIONS OF THE 


INTERNATIONAL ELECTRICAL CONGRESS WILL BE HELD. 


“Military Use of the Telegraph, Telephone and 
Cable,” Colonei Samuel Reber. 

“Electrolysis of Underground Conductors,” Pro- 
fessor George F. Sever. 

“Economical Features In Modern Telephone En- 
gineering.” L. W. Stanton. 

“The Theory of Wireless Telegraphy,” John 
Stone Stone. 


SECTION H.—ELECTROTHERAPEUTICS. 


Chairman, Dr. W. J. Morton; secre- 
tary, Mr. W. J. Jenks. 


“A Contribution to the Radlodlagnostics of Dis- 
eases of the Head and of the Brain,” Professor 
Dr. M. Benedikt. 

Subject to be announced, Dr. J. Bergonilé. 

“Some Improvements in Generator Apparatus 
of High-Frequency Currents,” M. le Docteur G. 
O'Farrill. 

Pa a lis of Neurasthenla,” Dr. J. Ri- 
viére. 


“The Ionic Theory as Biological Basis for the - 


Therapeutic Action of Electricity,” Professor S. 
Schatzky. 

“Experimental Researches on the Treatment of 
Tuberculosis by Constant Current,” Professor S. 
Schatzky. 

“Recent Advances In Roentgen Ray Science,” Dr. 
Carl Beck. 

“Diagnosis of Calculi by X-Rays” (A. E? T. A. 
paper), Dr. Russell H. Boggs. 

‘Radiation in Therapeutics,” Dr. Gordon G. 
Btrdick. 

“The Nature of the Changes Established in 
Living Tissues by the Action of Oxidizable Metals 
at the Anode.” Dr. Margaret A. Cleaves. 

“Some Observations upon the Treatment of 
Lupus Vulgaris by Phototherapy, Rællorherany 
and Otherwise” (A. E. T. A. paper), Dr. Charles 
R. Dickson. 


Lombardi, Ing. A. Maffezzini. Switzerland: 
Prof. Ferdinand Weber, Prof. Francois Louis 
Schtile. Norway and Sweden: Prof. Svante 
August Arrhenius. Australian Colonies: 
John Hesketh, Esq. Brazil: Sefior Jorge 
Newbery. India: J. C. Shields, Esq. Mex- 
ico: Sefior Rafael R. Arizpe. United States: 
Prof. H. S. Carhart, Dr. A. E. Kennelly, 
Prof. H. J. Ryan, Prof. S. W. Stratton, Prof. 
Elihu Thomson. 


The committee of organization has also 
issued invitations to the various electrical 
and physical societies all over the world 
to cooperate and to send delegates to the 
congress. The following European so- 
cieties have engaged to cooperate: 

The Institution of Electrical Engineers 
—delegates, Mr. R. Kaye Gray, president ; 
Colonel R. E. Crompton, C. B.; Professor 
John Perry, F. R. S.; Dr. R. T. Glaze- 
brook, F. R. S.; Mr. H. E. Harrison, 
B. Sc. B. A.; Mr. W. Duddell, Hon. Sec- 
retary of Delegation. 

Associazione Elettrotecnica Italiana— 
delegates, Professor M. Ascoli, president ; 
Professor G. Grassi, vice-president; Pro- 
fessor L. Lombardi, vice-president; Ing. 
E. Jona. 
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Oesterrichischer Elektrotechniacher 
Verein—delegate, Herr Baron Wolfgang 
Ferstel. 

La Société Internationale des Elec- 
triciens. 

It is expected that joint meetings will 
be held by the Institution of Electrical 
Engineers and the American Institute of 
Electrical Engineers with section A at the 
Coliseum on Tuesday, September 13, and 
with section F at the World’s Fair on 
Wednesday, September 14. 

In North America, the following so- 
cieties have engaged to cooperate with the 
congress: 

The Royal Society of Canada—dele- 
gates, Professor W. Lash Miller, Profes- 
sor Howard T. Barnes. 

The American Institute of Electrical 
Engineers, to hold a simultaneous con- 
vention and joint sessions with several 
sections—delegates, Mr. Ralph D. Mer- 
shon, Professor M. I. Pupin, Professor 
C. P. Steinmetz. 

The American Physical Society, to hold 
a simultaneous convention and joint ses- 
sion with section A, September 16—dele- 
gates, Professor A. G. Webster, president; 
Dr. Carl Barus, Professor D. B. Brace. 

The American Electrochemical Society. 
to hold a simultaneous convention and 
joint sessions with section C, September 
13 and 15—delegates, Professor W. D. 
Bancroft, Professor H. S. Carhart, presi- 
dent; Dr. Louis Kahlenberg. 

The National Electric Light Associa- 
tion—delegates, Mr. George Eastman, Mr. 
G. Ross Green, Dr. F. A. C. Perrine. 

The Association of Edison Illuminating 
Companies—delegates, Mr. W. C. L. Eg- 
lin, Mr. L. A. Ferguson, Mr. Gerhard 
Goettling. 

The International Association of Mu- 
nicipal Electricians, to hold a simultane- 
ous convention and joint meeting with sec- 
tion G on September 15—delegates, Mr. 
W. H. Brandt, Mr. F. C. Mason, Mr. 
Walter N. Petty. 

Pacific Coast Electric Transmission As- 
sociation—delegate, Dr. F. A. C. Perrine. 

The American Electrotherapeutic As- 
sociation to hold a simultaneous conven- 
tion and joint meeting with section H. 
September 15—delegates, Dr. Russell 
Herbert Boggs, Dr. Charles R. Dickson, 
Dr. James Herdman. 

The United States navy department has 
appointed as delegate to the congress, 
LLieutenant-Commander Joseph L. Jayne. 
U. S. N. , 

The National Electrical Contractors 
Association and the Northwestern Elec- 
trical Association will also hold therr 
annual sessions. 

At the conclusion of the congress the 
special train will leave over the 
Pennsylvania lines at 8 r. M. on Saturday, 
September 17, arriving at Pittsburg on 
Sunday, September 18, at 3 P. M. Sun- 
day, September 18, and Monday, Septem- 
her 19, will be spent in Pittsburg; Tues- 
dav, September 20, in Washington, and 
Wednesday, September 21, in Philadel- 
phia. The party will leave Philadelphia 
on the same dav at 3.30 P. M., arriving 10 
New York two hours later. 


e 
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The Rapid Transit Subway in New York City. 


HE very successful trip of the mem- 
T bers and guests of the American 


Institute of Electrical Engineers 
on Monday, September 5, through a por- 
tion of the rapid transit subway in New 
York city, renders timely to all of those 
interested in electric railway progress an 
article descriptive of the general condi- 
tions. The gentlemen under whose di- 
rection this remarkable engineering op- 
eration has been consummated are of 
world-wide reputation, and the evidences 
at hand at the present time point un- 
deniably to the fact that a work has been 
done of which all may be justly proud. 

The official commencement of 
the work was on March 24, 1900. 
Active operations did not begin, 
however, until September 1, ow- 
ing to the delay in making sub- 
contracts and collecting the plant 
for the pursuit of the work. From 
a technical viewpoint, a conspicu- 
ous figure has been Mr. William 
Barclay Parsons, the Chief Engi- 
neer of the Board of Rapid Tran- 
sit Commissioners of the city of 
New York. Under his able guid- 
ance the preliminary plans and 
details of the system were rapidly 
laid out, and work of a remark- 
able magnitude instituted without 
delay. Since his connection with 
this engineering undertaking, Mr. 
Parsons has been further honored 
by his work in connection with 
the London underground svstem 
and his appointment on the hoard 
of Panama canal commissioners. 

The greatest of credit must be 
given to Mr. August Belmont, 
president of the Interborough 
Rapid Transit Companv—the 
Company which will operate 
the system—for his executive 
work and the freehandedness 
with which he has financed the 
contracting operations incidental to such 
a work. He has been ably seconded by 
Mr. E. P. Bryan, vice-president and gen- 
eral manager of the Interborough Rapid 
Transit Company. This gentleman has 
been identified so long with the railroad 


interests of the country that it is unneces- - 


sary here to call attention to his at- 
tainments further than to remark that his 
department has so managed the proper- 
ties which the I nterborough Rapid Tran- 
sit (Company has ahsorbed since its in- 
corporation as to show records of un- 
precedented success. 


Mr. Lewis B. Stillwell, the electrical di- 
rector, although a young man, had 
achieved a most enviable reputation for 
engineering ability of a high order before 
his connection with the Interborough 
Rapid Transit Company. Under his di- 
rection the work of installing the elec- 
trical apparatus, both of the power plant 
and the railway system, has gone forward 
with rapidity, and stands to-day the pride 
of a city which already had been equip- 
ped with a complement of generating sta- 
tions unapproached in any other part of 
the world. 

Other officers of the Rapid Transit Sub- 
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way Construction Company—the con- 
structing company for the system—and 
of the Interborough Rapid Transit Com- 
pany upon whom devolved many of the 
details of engineering and operation are 
S. L. F. Deyo, chief engineer, and John 
Van Vleck, mechanical engineer. Mr. H. 
G. Stott, who has made a record in han- 
dling the Manhattan plant of the Inter- 
borough Rapid Transit Company, has also 
been in charge of the operations of the 
new power-house at Fifty-ninth street. 
Mr. John B. McDonald, the original 
contractor, and under whose direction the 
work has been carried out for the Rapid 


Transit Subway Construction Company, 
has had many obstacles to overcome. The 
attitude which was adopted by many of 
the labor organizations connected with the 
building of the system, and the involving 
of subway workers in troubles which were 
entirely foreign to this work, have, of 
course, had much to do with holding back 
the progress of the undertaking. In spite 
of these difficulties, however, Mr. McDon- 
ald has made remarkable speed, and to 
his persistent efforts and excellent han- 
dling of individuals and organizations is 
greatly due the present-day completion of 
the subway system. 

The portion of the new Rapid 
Transit subway which is at the 
present time practically com- 
pleted and which may be expected 
to be in operation in the very 
near future, includes that part of 
the proposed subway system which 
is embraced in contract No. 1. 
This contract calls for the con- 
struction of about twenty-one 
miles of line, which is made up 
of a main dine about fourteen 
miles long, extending from the 
New York City Hall to a ter- 
minus near the Kingebridge sta- 
tion of the New York and Put- 
nam Railroad. From this main 


long starts about 101st street and 
drops under the main road, run- 
ning under the upper end of Cen- 
tral Park, up Lenox avenue and 
underneath the Harlem river to 
the intersection of Bronx Park 
and Boston Road in the Borough 
of the Bronx. 

In addition to the portion of 
the system covered by contract 
No. 1, a subsequent contract pro- 
vides for an extension of the sub- 
way from City Hall down Broad- 
way to the Battery and by means of 
tunnels under the East river to Brooklyn 
and thence through subway ib the Long 
Island Railroad station at De Kalb ave- 
nue. Both the first contract and the sub- 
sequent one were awarded to Mr. John B. 
McDonald and the actual construction 
was assumed by the Rapid Transit Sub- 
way Construction Company, which was or- 
ganized for the purpose of completing this 
work. 

From the City Hall to 104th street the 
road is equipped with four tracks and 
from this point to 145th street with three, 
this latter section of the line leaving the 


line a branch about seven miles. 
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subway for a portion of its length and - 


continuing on the Manhattan valley via- 
duct constructed for this purpose and 
again entering the subway. From 145th 
street to the point where the road reaches 
the elevated construction there are two 
tracks and from this point to the end of 
the line there are three tracks on the 
elevated structure. The branch line previ- 
ously mentioned consists of two tracks 
from the point of its junction with the 
main line til! it reaches Melrose avenue, 
and the elevated structure on which there 
are three tracks which continue to the 
end of the line. The general direction of 
the main Jine throughout its length is 
straight, the single point of exception be- 
ing at Forty-second street where the sub- 
way runs underneath the Park avenue 
tunnel, and where a sharp right-angle turn 
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is made. At the Brooklyn Bridge sta- 
tion a single-track loop is led underneath 
the four main tracks and touching at the 
City Hall station, the principal object 
of the loop being to afford a convenient 
means of turning the traine which do not 
go further down-town and at the same 
time to effect this result without necessi- 
tating the ‘crossing of the four main 
tracks. There is also a similar loop at 
the Battery terminus of the road, as at 
this point two of the four main tracks 
enter into the two tubes which lead under 
the East river to Brooklyn and the re- 
maining tracks are connected by a loop 
built above the tracks leading to the tubes. 

The portion of the road, included in 
the first contract, touches at forty-eight 
stations, ten of which are on the elevated 
structure, the remaining thirty-eight be- 
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ing underground. The second portion of 
the road touches at eight stations, four in 
Brooklyn, and four on the New York 
side. The eubway stations have in every 
instance been located as near the surface 
as possible, although in some instances 


(Copyright, Pach Bros., N. Y., 1904.] 
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the station platform is about one hundred 
feet below the street level, as, for instance, 
at 167th and 181st streets, and in both of 
these cases provision is made for passen- 
ger elevator service. Where the elevated 
stations are unusually high as on the 
Manhattan valley viaduct, moving stair- 


{Copyright, Pach Bros., N. Y., 1904.) 
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ways are provided for the accommodation 
of the passengers. There are five stations 
on the line which are for express train 
service, namely, the Brooklyn Bridge sta- 
tion; Fourteenth street; Forty-second 
strect, at Grand Central station ; Seventy- 
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second street, and Ninety-sixth street. At 
all of these stations entrance to the ex- 
press trains is gained from island plat- 
forms located between the tracks, which 
are reached by bridges over the tracks, 
The heaviest grades on the line are in 
the tunnels under the Harlem and East 
rivers, the grade in the East river tunnel 
being 3.1 per cent, while in the tunnel 
under the Harlem, the grade is three per 
cent. The stations are handsomely deco- 
rated with terra cotta and tiling, and par- 
ticular care has been taken to render the 
identification of the station an easy mat- 
ter to the passengers. The name is placed 
conspicuously in a number of places, and 
in addition to this the combination of 
colors in the tile finish of the stations has 
been varied in each case from the bridge 
to the end of the line, so that it will re- 
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quire but little travel to enable the passen- 
ger to recognize at once his particular 
station. 

The entire interior of the tunnel is 
painted white, and both the tunnel and 
stations are lighted by sixteen-candle- 
power incandescent lamps, and ample ven- 
tilation is furnished by means of air shafts 
in the tunnel and large stairways at the 
stations. The tunnel is cut through 
Gneiss rock and is built of concrete and 
steel, the form of construction varying 
in different sections. Conduits for carry- 
ing the wires are built in the sides of the 
subway and particular care has been taken 
to render the entire structure waterproof. 
The method of constructing the tunnel 
under the Harlem river is of special inter- 
est, as it is unique for this kind of work. 
A timber dam wae built the width of 
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the tunnel in the bed of the stream and 
under the water; above this dam was a 
float hung by chains on which was con- 
structed the upper section of the tunnel, 
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ballast consisting of five inches of trap 
rock. The third rail, which carries the 
current, is of the standard T cross-section, 
weighing seventy-five pounds per yard and 
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consisting of the castings and concrete 
covering. When this section was com- 
pleted it was allowed to sink until it rest- 
ed on the timber dam ; the water was then 
pumped out and the lower half of the 
tunnel completed, the outer walls of the 
timber dam being permanently left in 
place. With this method of construction 
it was found that a pressure of from ten 
to twelve pounds per square inch was suf- 
ficient to keep the water from entering 
the caisson and thus allow the work to 
be carried on. 

Throughout the entire subway there are 
eleven sump wells provided at drainage 
points, from which the water is discharged 
by means of pumps or air lifts as the 
particular conditions may warrant. The 
pumps are in some instances driven by 
compressed air and in other cases are 
motor driven. 

The road is standard gauge, the rails 
being the standard A. S. C. E. 100-pound 
T-rail, laid on five-inch by eight-inch yel- 
low pine ties which are, in turn, laid on 


is protected by planking above and at 
the side away from the track, the shoe 
making contact with the rail under the 
protecting covering. The top of the rail 
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The substations are located as follows: 
City Hall Place; Nineteenth street; Fifty- 
third street near Eighth avenue; Ninety- 
sixth street; 143d street, west of Broad- 
way; 132d street, west; Hillside avenue, 
west of Eleventh avenue; Fox street, north 
of Westchester avenue, and Willow Place, 
Brooklyn. The substations are of the 
same general type and those for the pres- 
ent necessities are equipped with from 
four to six rotary converters, there being 
ample room for additions when it becomes 
The rotaries are of the West- 


necessary. 


TYPICAL SUBSTATION BUILDING, INTERBOROUGH 
Rapip TRANSIT COMPANY, New YORK CITY. 


inghouse company’s manufacture; have a 
capacity of 1,500 kilowatts and furnish 
direct current at 625 volts. The three- 
phase alternating current being brought 
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is four inches above the top of the track from the power-house at a tension of 


rail. The current is fed to the line from 


11,000 volts and stepped down by means 


nine substations, eight of which are in of 550-kilowatt transformers to about 400 


New York and one in Brooklyn. 


volts before being furnished to the rö- 
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taries. There is also in each substation 
a small motor-generator set which fur- 
nishes the current for operating the sig- 
naling apparatus. 

The main power-house of the system is 
located in the block between Fifty-eighth 
and Fifty-ninth streets, and Eleventh and 
Twelfth avenues. The present building 
being about 700 feet long and 200 feet 
wide, the boiler and engine rooms run- 
ning lengthwise of the building, and be- 
ing separated by an area in which are lo- 
cated the main steam-piping system, below 
which are the pumps and auxiliaries. The 
present equipment of the plant consists of 
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high-pressure cylinders, forty-two inches 
in diameter, and two vertical low-pressure 
cylinders, eighty-six inches in diameter, 
the stroke being sixty inches. The low- 
pressure cvlinders are closely connected 
to barometric condensers, which are equip- 
ped with an automatic valve, opening into 
a free exhaust pipe, the valve being ar- 
ranged to open in case of trouble in the 
condenser system, or in the event of a 
loss of vacuum. 

In addition to the main engine units 
there are included in the present equip- 
ment three 1,250-kilowatt Westinghouse- 
Parsone steam turbines, direct-connected 
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motor-driven exciter sets are run on cur- 
rent furnished at 4,000 volts through step- 
down transformers. 

The switchboard and bus-bar system 
run almost the entire length cf the build- 
ing on the Fifty-ninth street side, the op- 
erating table being located on a raised 
platform about twenty-five feet above the 
level of the engine-room floor and about 
the centre of the building. The entire 
electrical equipment is in accord with the 
most modern practice and has been in- 
stalled under the direction of Mr. L. B. 
Stillwell, the electrical director of the 
company. The turbine sets and exciter 
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about 75,000 rated horse-power, the over- 
load capacity adding about fifty per cent 
to this figure. 

The main units, of which there are 
nine at present, consist of 7,500 horse- 
power cross-compound Allis-Chalmers en- 
gines, direct-connected to 5,000-kilowatt, 
three-phase, alternating-current gener- 
ators of the Westinghouse company’s 
manufacture. The generators run at a 
speed of seventy-five revolutions per min- 
ute and furnish three-phase current at 
11,000 volts and twenty-five cycles per 
second; they are of the revolving field, 
flywheel type, and are wound with forty 
poles. Each engine has two horizontal 


to three-phase alternating-current gener- 
ators, which furnish 11,000-volt current 
at sixty cycles per second. The frequency 
at which the current is furnished is dic- 
tated, in this case, by the fact that the 
output of the turbine sets is to be used ex- 
clusively for lighting purposes in the sub- 
way and tunnels. The turbines run at a 
speed of 1,200 revolutions per minute. 
The current for exciting the alternators 
is furnished by five exciter sets of 400 
horse-power each, three of these being mo- 
tor driven, and the two remaining sets 
consisting of a 400-horse-power com- 
pound engine, direct-connected to the gen- 
erator. The motors which operate the 


sets are located in the centre of the en- 
gine room opposite the operating table. 
The boiler house is built to accommodate 
seventy-two boilers of 6,000 equare fet 
heating surface each, and at the present 
time sixty boilers are in place. The boil- 
ers are of the Babcock & Wilcox mant- 
facture, are arranged in batteries of two 
each and each boiler has 100 square feet 
of grate surface, the ratio of heating eur 
face to grate surface being six to one 
Each boiler consists of three forty-two 
inch drums, twenty-three feet three inches 
long, and 294 tubes, eighteen feet long 
and four inches in diameter, the arrange 
ment of tubes being twenty-one high and 
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fourteen wide. The boilers are built for 
a pressure of from 175 to 200 pounds. A 
few of the boilers are equipped with su- 
perheaters, both the Foster and Babcock 
& Wilcox type being used, and also a 
few mechanical stokers are provided, but 
the majority of the boilers are arranged 
for hand firing, as this method is con- 
sidered preferable by Mr. John Van 
Vleck, the constructing engineer of this 
and a number of other well-known plants. 

Each battery is provided with four 
cylindrical steel plate flues which con- 
nect to a horizontal flue above the boil- 
ers, three batteries, or six boilers, con- 
necting to two such flues. The arrange- 
ment of these main flues is such that the 
hot gases may be passed through econo- 
mizers should they be provided, or may 
be discharged directly to the stack. The 
entire plant, both as regards the boiler and 
engine room equipment, ie divided into 
sections, each section consisting of two 
engine units and their auxiliaries, and six 
batteries of boilers and one smoke stack. 
The boiler room is divided by a wide 
aisle, the batteries lying on either side, 
and the twelve boilers for each section 
are made up of three batteries on either 
side of the aisle. There is one common 
smoke flue leading to the stack into which 
the batteries are connected from either 
side. The stacks are of a somewhat novel 
construction, which appears for the first 
time in this plant, their design being due 
to Mr. Van Vleck. They are located 
in the centre of the sections and in the 
centre of the passage between the boilers, 
and are supported by steel columns, six 
columns carrying each stack. With this 
method of construction the base of the 
stack proper is at the level of the bottom 
of the coal bunker. 

The stacks are fifteen feet in diameter 
at the top, which is 221 feet above the 
level of the grates; they are of the Al- 
phons-Custodis construction and weigh 
about 1,200 tons. At the top of each 
stack is a metal crown and gallerv. 

The coal bunkers, which have a maxi- 
mum storage capacity of 16,000 tons, are 
built in compartments between the stacks 
and above the boiler room. The coal is 
delivered to the boilers from the bunkers 
by means of pipes, which deposit it on the 
floor in front of the boilers. Under each 
boiler row, in the basement, arc two ash 
tracks on which are operated electric 
hauled ash cars which receive the ashes 
from the boilers. The coal supply for the 
plant i3 most easily obtained from the 
river, and is delivered by boats at the foot 
of Fifty-eighth street. After being un- 
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loaded and crushed it is received in a 
small building from which it is carried by 
a twenty-inch belt conveyer through an 
underground tunnel to the power-house, 
where it is received on another twenty- 
inch conveyer which distributes it to the 
bunkers. The ash is delivered in the cars 
previously mentioned, to an ash pocket on 
the Fifty-eighth street pier, where it is 
crushed and delivered to scows for re- 
moval. 

The city water supply ia connected to 
nine storage tanks, located in the base- 
ment and under the aisle between the 
boilers ; these tanks are each forty-six feet 
long. fourteen feet wide, and seven feet 
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leading to the two fourteen-inch engine 


pipes may be connected to a manifold, 
two such manifolds being provided for 
each section. Connected to these mani- 
folds are three twelve-inch lines which 
run throughout the entire length of the 
power plant, and which may, by this ar- 
rangement, be supplied with steam from 
any group of boilers. The object of these 
three headers is, of course, to provide 
against possible shutdown in case of ac- 
cident, and it will be apparent that with 
this arrangement any group of boilers 
may be made to serve any engine unit, 
and ibat an accident to a boiler group 
or even to two of the twelve-inch headers 
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six inches deep, the feed being automatic- 


ally controlled by means of floats, and all 
tanks being connected by pipes, so as to 
ensure the supply. 

Each engine, as previously stated, is 
served by six boilers which are connected 
to a common pipe, which increases from 
a twelve-inch to a seventeen-inch line. 
This line is led through the wall between 
the boiler room and the pipe areaway, and 
branches into two fourteen-inch pipes 
which drop down through the areaway, 
pass through the floor and terminate at 
the end of a long radius bend in a water 
catcher, from which « vertical pipe rises 
through the floor to the throttle valve on 
the high-pressure cylinder of the engine. 
The seventeen-inch line is provided with 
a by-pass arrangement, by means of which 
either the line from the boilers or the line 


will not cause serious inconvenience. The 
valves for operating this by-pass and the 
connections to the manifold have their 
stems extended through the wall and are 
operated from a raised gallery in the en- 
gine room. Quick-closing valves are pro- 
vided in the steam line near the boilers, 
at the manifold and at the engine. The 
cniire high-pressure piping system ie in- 
stalled without expansion or slip jointa, 
and the effect of expansion is taken care 
of by means of frequent long radius bends. 

The auxiliaries for each main engine 
unit consist of one boiler feed pump, one 
dry vacuum pump and one circulating 
water pump, all of which are steam driven. 
The boiler feed water is taken from the 
storage tanks through an eight-inch sec- 
tion pipe and either passes through heat- 
ers, which are located between the pipes 


372 


taries. There is also in each substation 
a small motor-generator set which fur- 
nishes the current for operating the sig- 
naling apparatus. 

The main power-house of the syatem is 
located in the block between Fifty-eighth 
and Fifty-ninth streets, and Eleventh and 
Twelfth avenues. The present building 
being about 700 feet long and 200 feet 
wide, the boiler and engine rooms run- 
ning lengthwise of the building, and be- 
ing separated by an area in which are lo- 
cated the main steam-piping system, below 
which are the pumps and auxiliaries. The 
present equipment of the plant consists of 
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high-pressure cylinders, forty-two inches 
in diameter, and two vertical low-pressure 
cylinders, eighty-six inches in diameter, 
the stroke being sixty inches. The low- 
pressure cvlinders are closely connected 
to barometric condensers, which are equip- 
ped with an automatic valve, opening into 
a free exhaust pipe, the valve being ar- 
ranged to open in case of trouble in the 
condenser system, or in the event of a 
loss of vacuum. 

In addition to the main engine units 
there are included in the present equip- 
ment three 1,250-kilowatt Westinghouse- 
Parsons steam turbines, direct-connected 
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motor-driven exciter sets are run on cur- 
rent furnished at 4,000 volts through step- 
down transformers. 

The switchboard and bus-bar system 
run almost the entire length cf the build- 
ing on the Fifty-ninth street side, the op- 
erating table being located on a raised 
platform about twenty-five feet above the 
level of the engine-room floor and about 
the centre of the building. The entire 
electrical equipment is in accord with the 
most modern practice and has been in- 
stalled under the direction of Mr. L. B. 
Stillwell, the electrical director of the 
company. The turbine sets and exciter 
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about 75,000 rated horse-power, the over- 
load capacity adding about fifty per œnt 
to this figure. 

The main units, of which there are 
nine at present, consist of 7,500 horse- 
power cross-compound Allis-Chalmers en- 
gines, direct-connected to 5,000-kilowatt, 
three-phase, alternating-current gener- 

srg of the Westinghouse company’s 

facture. The generators run at a 
--nty-five revolutions per min- 

|| three-phase current at 
twenty-five cycles per 

>f the revolving field, 

are wound with forty 

» has two horizontal 


to three-phase alternating-current gener- 
ators, which furnish 11,000-volt current 
at sixty cycles per second. The frequency 
at which the current is furnished is dic- 
tated, in this case, by the fact that the 
output of the turbine sets is to be used ex- 
clusively for lighting purposes in the sub- 
way and tunnels. The turbines run at a 
speed of 1,200 revolutions per minute. 
The current for exciting the alternators 
is furnished by five exciter sets of 400 
horse-power each, three of these being mo- 
tor driven, and the two remaining sets 
consisting of a 400-horse-power com- 
pound engine, direct-connected to the gen- 
erator. The motors which operate the 


sets are located in the centre of the en- 
gine room opposite the operating table. 
The boiler house ie built to accommodate 
seventy-two boilers of 6,000 equare feet 
heating surface each, and at the present 
time sixty boilers are in place. The boil- 
ers are of the Babcock & Wilcox mant- 
facture, are arranged in batteries of two 
each and each boiler has 100 equare feet 
of grate surface, the ratio of heating 801- 
face to grate surface being six to one. 
Each boiler consists of three forty-two 
inch drums, twenty-three feet three inches 
long, and 294 tubes, eighteen feet long 
and four inches in diameter, the arrange 
ment of tubes being twenty-one high and 
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fourteen wide. The boilers are built for 
a pressure of from 175 to 200 pounds. A 
few of the boilers are equipped with su- 
perheaters, both the Foster and Babcock 
& Wilcox type being used, and also a 
few mechanical stokers are provided, but 
the majority of the boilers are arranged 
for hand firing, as this method is con- 
sidered preferable by Mr. John Van 
Vleck, the constructing engineer of this 
and a number of other well-known plants. 

Each battery is provided with four 
cylindrical steel plate flues which con- 
nect to a horizontal flue above the boil- 
ers, three batteries, or six boilers, con- 
necting to two such flues. The arrange- 
ment of these main flues is euch that the 
hot gases may be passed through econo- 
mizers should they be provided, or may 
be discharged directly to the stack. The 
entire plant, both as regards the boiler and 
engine room equipment, is divided into 
sections, each section consisting of two 
engine units and their auxiliaries, and six 
batteries of boilers and one smoke stack. 
The boiler room is divided by a wide 
aisle, the batteries lying on either side, 
and the twelve boilers for each section 
are made up of three batteries on either 
side of the aisle. There is one common 
smoke flue leading to the stack into which 
the batteries are connected from either 
side. The stacke are of a somewhat novel 
construction, which appears for the first 
time in this plant, their design being due 
to Mr. Van Vleck. They are located 
in the centre of the sections and in the 
centre of the passage between the boilers, 
and are supported by steel columns, six 
columns carrying each stack. With this 
method of construction the base of the 


stack proper is at the level of the bottom | 


of the coal bunker. 

The stacks are fifteen feet in diameter 
at the top, which is 221 feet above the 
level of the grates; they are of the Al- 
phons-Custodis construction and weigh 
about 1,200 tons. At the top of each 
stack is a metal crown and gallerv. 

The coal bunkers, which have a maxi- 
mum storage capacity of 16,000 tons, are 
built in compartments between the stacks 
and above the boiler room. The coal is 
delivered to the boilers from the bunkers 
by means of pipes, which deposit it on the 
floor in front of the boilers. Under each 
boiler row, in the basement, are two ash 
tracks on which are operated electric 
hauled ash cars which receive the ashes 
from the boilers. The coal supply for the 
plant is most easily obtained from the 
river, and is delivered by boats at the foot 
of Fifty-eighth street. After being un- 
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loaded and crushed it is received in a 
small building from which it is carried by 
a twenty-inch belt conveyer through an 
underground tunnel to the power-house, 
where it is received on another twenty- 
inch conveyer which distributes it to the 
bunkers. The ash is delivered in the cars 
previously mentioned, to an ash pocket on 
the Fifty-eighth street pier, where it is 
crushed and delivered to scows for re- 
moval. 

The city water supply is connected to 
nine storage tanks, located in the base- 
ment and under the aisle between the 
boilers ; these tanks are each forty-six feet 
long, fourteen feet wide, and seven feet 
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leading to the two fourteen-inch engine 
pipes may be connected to a manifold, 
two such manifolds being provided for 
each section. Connected to these mani- 
folds are three twelve-inch lines which 
run throughout the entire length of the 
power plant, and which may, by this ar- 
rangement, be supplied with steam from 
any group -of boilers. The object of these 
three headers is, of course, to provide 
against possible shutdown in case of ac- 
cident, and it will be apparent that with 
this arrangement any group of boilers 
may be made to serve any engine unit, 
and ibat an accident to a boiler group 
or even to two of the twelve-inch headers 
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six inches deep, the feed being automatic- 
ally controlled by means of floats, and all 
tanks being connected by pipes, so as to 
ensure the supply. 

Each engine, as previously atated, is 
served by six boilers which are connected’ 
to a common pipe, which increases from 
a twelve-inch to a seventeen-inch line. 
This line is led through the wall between 
the boiler room and the pipe areaway, and 
branches into two fourteen-inch pipes 
which drop down through the areaway, 
pass through the floor and terminate at 
the end of a long radius bend in a water 
catcher, from which & vertical pipe rises 
through the floor to the throttle valve on 
the high-pressure cylinder of the engine. 
The seventeen-inch line is provided with 
a by-pass arrangement, by means of which 
either the line from the boilers or the line 


will not cause serious inconvenience. The 
valves for operating this by-pass and the 
connections to the manifold have their 
stems extended through the wall and are 
operated from a raised gallery in the en- 
gine room. Quick-closing valves are pro- 
vided in the steam line near the boilers, 
at the manifold and at the engine. The 
cnitre high-pressure piping system is in- 
stalled without expansion or slip joints, 
and the effect of expansion is taken care 
of by means of frequent long radius bends. 

The auxiliaries for each main engine 
unit consist of one boiler feed pump, one 
dry vacuum pump and one circulating 
water pump, all of which are steam driven. 
The boiler feed water is taken from the 
storage tanks through an eight-inch sec- 
tion pipe and either passes through heat- 
ers, which are located between the pipes 
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charged, through a tail pipe into the hot 
well pit from which the water is led to a 


diecharge tunnel which runs above the in- 


in the pipe area and which are heated by 
means of the exhaust from the auxiliaries, 
and thence to the boilere, or is delivered 


to the pump. The two condenser cham- 
bers of each unit are connected by a ten- 
inch equalizing pipe. The condensers, cir- 
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direct from the tanks to the boilers. The 
circulating water for the barometric con- 
densers is brought to the plant.from the 


take tunnel on Fifty-eighth street and 
Each condenser, 
there being two for each engine unit, has 


empties into the river. 
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river through a tunnel under Fifty-eighth 
street and is delivered through a fourteen- 
inch pipe to the condenser from which 
the mingled steam and water is dis- 


a five-inch connection leading to the dry 
vacuum pump; the two by five-inch lines 
from the condensers of a single unit run- 
ning into one eight-inch line, which leads 


culating pumps and dry vacuum pumps 
were furnished by the Alberger Condenser 
Company. 

One of the most interesting features 
in connection with this new transportation 
system is the rolling stock. The cars are 
fifty-one feet five inches long over the 
draw bars, and have a seating capacity 


for uity-two persons. The seats are ar- 
ranged very much on the plan of the cars 
at present in use on the elevated system, 
there being four pairs of cross seats in 
the centre of the car, the remaining seats 
running lengthwise on either side of the 
central aisle. Each car is mounted on 
two four-wheeled trucks, the wheel-base 
on the motor truck being six feet eight 
inches, while that of the trailer is tive 
feet six inches. The wheels of the motor 
truck are thirty-three and one-quarter 
inches in diameter over the tread, and 
those of the trailer are thirty inches in 
diameter. The cars are eight feet ten 
inches wide over the platforms. Every 
precaution has been taken in the con- 
struction of these cars to make them as 
nearly fireproof as possible, and for this 
purpose the exterior has been covered with 
copper along the sides up to the windows, 
this covering, at the same time, affording 
a handsome finish and being extremely 
durable. In addition to these cars the 
road is also supplied with a number of 
cars which are constructed entirely of 
steel. Each motor truck is equipped with 
two General Electric 69 railway motors, 
with a normal rating of 150 horse-power 
which, when operating on a 600-volt cir- 
cult, will exert a tractive effort of 3,750 
pounds at a speed of twenty miles an hour. 
he motors are of the nose suspension 
type, and may be removed from the trucks 
without necessitating the use of a pit. 
The cars are equipped with both hand and 
power brakes, both the apparatus of the 
Westinghouse Air Brake Company and 
the Christensen Engineering Company, 
of Milwaukee, being used. ‘he interior 
of the cars is handsomely finished in 
African mahogany. The main aisle be- 
tween the longitudinal seats, which is four 
fect four and one-half inches wide, al- 
lows ample standing room. It is proposed 
to operate the local trains with five cars, 
two of which are to be equipped with mo- 
tors. The express traine will be made up 
of eight cars, and in this case three mo- 
tor cars will be coupled in the trains. 

It is understood that the operating 
schedule for the road will call for a speed 
of from seventeen to eighteen miles per 
hour for local service and a speed of about 
thirty miles per hour for the express sery- 
ice, 

The entire road is equipped with the 
Westinghouse pneumatic block signaling 
system, which is automatically operated, 
the current for operating the signal 
relays being furnished by the small single- 
phase machines which are located in the 
substations, as previously described. 
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STEAM TURBINE GENERATORS. 
TILE PRINCIPLES OF TITEIR DESIGN. 
BY B. A. BEHREND. 


Electric generators for direct-current 
connection to steam turbines are charac- 


terized by a number of revolutions per 


minute, several times as great as the 
speed of reciprocating engines. It ie 
this feature of the steam turbine genera- 
tors which necessitates a thorough re- 
vision of the principles of their design. 

The speed of steam turbine depends 
on the “type” of turbine, according as 
the pressure, or the velocity, of the steam, 
or both are subdivided. The turbine of 
Sir C. A. Parsons, the oldest and best 
known, subdivides the pressure into many 
pressure stages, abstracting the energy 
of the steam in the running blades both 
as kinetic and potential. The turbine 
of A. Rateau, subdividing the pressure 
in the same way as the Pareone’s turbine, 
abstracts the energy of the steam 
in the running blades as kinetic 
energy onlv. The turbine of De 
Laval, expanding the steam in a nozzle 
to the condenser pressure, abstracts the 
energy of the steam as kinetic energy in 
a single wheel, thus leading to an ex- 
tremely high number of revolutions per 
minute, necessitating the use of gears for 
practical utilization. Using velocity 
stages instead of pressure stages, a tur- 
bine is obtained which is a combination 
of several De Laval turbines in series. 
Through the velocity stages lower speeds 
in revolutions per minute can be ob- 
tained, with, however, a high velocity of 
the steam relative to the blades which is 
apt to influence unfavorably the life and 
efficiency of the turbine. Combining 
pressure stages and velocity stages we 
obtain the modern Curtis turbine, with 
formerly two pressure stages and twice 
three velocity stages, latterly built with 
four pressure stages and four times two 
velocity stages. If but one velocity 
stage were used with each pressure stage, 
we should obtain again the Rateau tur- 
bine. By using one wheel with each 
pressure stage and conducting the steam 
twice or several times through the same 
wheel, we obtain the Riedler-Stumpf 
turbine. 

This digression on steam turbines is 
necessary to our subject, as the type of 
the steam turbine determines the speed ; 
t. e., the number of revolutions at which 
the generator must operate. Thus, for 
instance, the turbine based on a combina- 
tion of pressure and velocity stages oper- 
ates at 500 revolutions per minute for 
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an output of 5,000 kilowatts, whereas the 
turbine with a large number of pressure 
stages turns at a speed of 750 revolutions 
per ininute for the same output. It 
would appear at first sight that the tur- 
bine for the higher speed is at a dis- 
advantage, but this would be a grievous 
error to assume, as the slower number 
of revolutions is dearly bought at the 
expense of life and efficiency. In the 
former case the harmful speed, viz., the 
velocity of the steam, is high, in the lat- 
ter case the velocity of the steam is low, 
and the less harmful speed, expressed in 
revolutions per minute, is high. In con- 
nection with this matter of speed let it 
be remarked that the reciprocating en- 
gine for an output of 5,000 kilowatts 
turns seventy-five times a minute, against 
750 revolutions of our best modern tur- 


bines. 
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to the result that the stresses on the 
inside are greater than the stresses on 
the outside of the dise. 

The results of this mathematical in- 
vestigation as worked out by the author 
in conjunction with Mr. H. A. Burson 
are represental by the curves of Fig. 
1. The abscisse of the curves represent 
the stresses, the ordinates the distances 
from the centre of the dise. The stresses 
are worked out for a disc of uniform 
thickness, and the radial and tangential 
stresses are separated. The curves to 
the left of the figure 30 are the radial 
stresses, the curves to the right of the 
radial stress line 10-30 are the tangential 
stresses. For our present purpose we 
need consider only the tangential stresses, 
as they exceed by many times the radial 


stresses. 
For a solid disc the maximum tangen- 


Intensity of Stress 
Fig. 1.—CURVE8 OF STRESSES IN A ROTATING Disc OR ANNULUS. 


The mechanical requirements impress 
their stamp upon the electrical design 
of the steam turbine generators, and it 
is to them that we shall first turn our 
attention. We have tacitly assumed that 
the generators are alternating-current 
generators, although many of the prin- 
ciples here discussed apply also to di- 
rect-current machines. 

A—-MECHANICAL PRINCIPLES. 

The peripheral speed of the rotating 
element must be made high for a satis- 
factory electrical design. It is limited by 
the strength of the materials used and 
by the mechanical construction adopted. 
The theory of the strength of rotating 
rings and discs and experimental data 
corroborating it is the starting point of 
the design of turbine generators. 

A mathematical investigation of the 
strength of rotating annular discs leads 


tial stress is in the centre and its relative 
value may be obtained from our curves as 
thirty. 

The relative tangential stress at the cir- 
cumference is twenty; i. e., two-thirds the 
stress in the centre. It is on this account 
that rotating discs, in flying to pieces, 
“burst,” by breaking first in the centre. 
This theory has been proved by the author 
with lead dises which were run at such 
high speed as to show material deforma- 
tion. The thickness of the dise after 
the test thus becomes a criterion of the 
radial plus the tangential stresses, as the 
lateral contraction is directly proportional 
to the sum of these stresses. 

A small perforation at the centre 
doubles the stress in this point, as may 
be seen at a glance from the curves. The 
reason consists in the fact that. with the 
presence of such a hole, the total stress 
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must be in the form of tangential stress, 
as the radial stress in a surface must 
be zero. 

Increasing the inner radius the maxi- 
mum stress increases from sixty to 
eighty for a ring indefinitely thin. Hence, 
a hoop of the same diameter as the out- 
side diameter of the disc is subject to 
a stress which is greater than the maxi- 
mum stress inside an annulus. There- 
fore, we may lay down the rule that in 
any disc with a hole inside the peripheral 
speed should not exceed the safe speed 
for a hoop of the same diameter; then 
the stresses in the disc will not exceed 
the stresses in the hoop. 

Simple mathematical calculation ahows 
that the stress ¢ in a hoop is 

=mi (1) 
where m is the mas of unit volume and v 
the peripheral speed; all dimensions in 
centimetres, stress in grammes per square 
centimetre. 

From this formula it follows that for 
a peripheral speed of 20,000 feet per sec- 
ond the stress is 11,000 pounds per square 
inch, and as the elastic limit for man- 
ganese bronze is 30,000 pounds per square 
inch, and for nickel eteel as high as 50,- 
000 pounds per square inch, a peripheral 
speed of 20,000 feet per minute will 
be feasible, irrespective of the diameter 
used. By properly designing the rotating 
element even higher speeds may be used. 
Properly shaped discs, as De Laval’s tur- 
bine discs, are run at 80,000 feet per 
minute peripheral speed, as here the ele- 
ments toward the centre of the disc sup- 
port the outside elements. 

Having thus found an approximate 
speed limit, which yet permits of the use 
of hoops and bands as may be needed for 
holding the coils, we proceed to consider 
the calculation of 


the shaft. Twenty years ago we 
were taught that with the increase 
in speed the diameter of shafts 
transmitting a certain amount of 


power could be diminished. This is true 
only as long as vibrations of the shaft be- 
tween bearings are of no moment and 
not likely to occur. In turbine generators, 
however, the vibrations have to be guarded 
against and that speed has to be carefully 
calculated, at which the natural period of 
transverse vibration of the shaft loaded 
with the rotating element is equal to the 
period of the impulees given to the shaft 
by the centrifugal force acting on the 
slightly bent shaft. This is a highly in- 
teresting dynamical problem, which was 
investigated over thirty years ago by the 
ingenious Rankine, and which has since 
been carefully studied by Professors Os- 


the diameter of- 
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borne Reynolds, Dunkerley, Foeppl, and 
Stodola. At this speed of synchronism 
or resonance between the forced and the 
natural periods of vibration, the shaft vi- 
brates violently and etable operation is 
impossible. Operating the shaft at a 
speed slightly below or slightly above this 


Vol. 45—No. 11 


diameter of the shaft, aside from jeopard- 
izing safe operation, lies in the fact that 
the magnetic circuit and the ventilation 
closely depend upon the space occupied by 
the shaft. Having thus described the 
most essential mechanical conditions to be 
satisfied, we turn our attention to the die- 


Fig. 2.—REVOLVING FIELD OF Two-PoLE, 1,000-K1LOWATT, TWENtyY-FIVE-CYCLE GENERATOR. 


speed, stable operation is again possible. 
The speed at which eafe operation is im- 
possible we call the critical speed. 

Mathematical analysis for turbine rotors 
leads to the following equation: 


LS (2) 


In this equation Q, is the angular 


cussion of the electrical principles under- 
lying the design of turbine generators. 
B—THE ELECTRICAL PRINCIPLES. 
The principles which determine the de- 
sign of alternating-current generators of 
the slow-speed type are essentially the 
same in kind, though not in degree, as 
those underlying the desigm of turbine 


Fia. 3.—CorE OF REVOLVING FIELD oF Two-PoLe, 1,000-KILOWATT, TWENTY-FIVE-CYCLE 
GENERATOR. 


velocity at the critical speed; E, Young’s 
modulus of elasticity; I, the moment of 
inertia of the shaft in relation to bending; 
m, the mass of the rotating element; l, 
the distance between bearings, and K a 
constant whose value is about seventy-five 
for turbine generators. The great impor- 
tance of the proper determination of the 


generators. We distinguish between the 

main characteristics, viz., the regulation 

and the thermal conditions, as produced 

by the losses in the machine, and finally 
the ventilation and windage. 
REGULATION. 

As to the regulation of the turbine gen- 

erator the same general principles hold 
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which the author has laid down in his 
various papers, and latterly again in his 
Institute paper presented in 1903. The 
high peripheral speed leads to pole-pitches 
of fifty and sixty inches on large 


twenty-five-cycle generators, and to 
twenty and thirty inches on sixty- 
cycle generators. To take care of 


the great armature reaction thus 
produced, the air-gap of the turbine gen- 
eratora must be made considerably larger 
than on salow-speed machines. The 3,500- 
kilowatt generator at the World’s Fair 
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turbine generators are slightly smaller 
than those of the slow-speed type, yet it 
is far more difficult to get rid of the heat 
produced by them on account of the con- 
siderably smaller radiating surfaces of the 
turbine generators. Low densities in the 
iron and copper are necessary and the 
most careful ventilation of the core and 
of the field winding becomes essential. To 
this point a great deal of care must be 
devoted. 
VENTILATION AND WINDAGE. 
To reduce the loss produced by wind- 
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ing embedded in slots, are thus secured 
against shifting sideways. They are re- 
tained in the slots by bronze wedges, as 
is clearly shown in Fig. 2. The ordinary 
construction of field magnets is not wel] 
adapted to high-speed work, as on account 
of the plane of the coils and the direction 
of the centrifugal force not falling to- 
gether, the centrifugal force has an un- 
balanced component normal to the plane 
of the coils which is liable to break the coil 
or make its turns elide over the poles. 

Fig. 4 shows a picture of a 1,000-kilo- 


Fia 4.—1,000-KrLowatr, Two-PoLe, TWENTY-FIVE-CYcLE GENERATOR, 6,600 Vo.rs, THREE-PHABE, 1,500 REVOLUTIONS PER MINUTE. 


running at seventy-five revolutions per 
minute has an air-gap of 0.5 inch, where- 
as a 3,500-kilowatt generator running at 
+50 revolutions per minute for the same 
regulation has an air-gap of nearly two 
inches. As in the case of slow-speed gen- 
erators, the regulation curves for zero 
power-factor should be carefully calcu- 
lated, and from them the regulation curves 
for higher power-factors should be de- 
duced. 
THERMAL CONDITIONS. 


While the core and copper losses of 
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age or air friction at the high speeds, the 
rotating element should preferably be 
made cylindrical, as, for instance, the ro- 
tor of a 1,000-kilowatt, two-pole, twenty- 
five-cycle generator, represented in Fig. 2. 
Fig. 3 represents the core of the revolving 
field before the windings have been put 
in. This picture clearly shows some of 
the characteristic details of high-speed re- 
volving fields. The plane of the field 
coils is placed radial, so that the centrif- 
ugal force acts normal to the surface of 
the flat copper strip. The field coils, be- 


watt, 6,600-volt, three-phase, twenty-five- 
cycle, 1,500-revolutidns-per-minute gener- 
ator, of which Figs. 2 and 3 show the 
details of the rotor. In order to take 
care of the losses in the stator, it is nec- 
essary and desirable to use a blower as 
on air-blast transformers. 

COMPARATIVE WEIGHTS AND COSTS OF GEN- 

ERATORS AT DIFFERENT SPEEDS. 

It is interesting to compare the weights 
of alternating-current generators for the 
same output at different speeds. At first 
sight it would seem as though the weight 
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of the machine decreased in proportion 
with the increase in speed. All engineer- 
ing problems, however, are problems of 
maximum and minimum, and hence it 
may be expected a priori that there must 
be a speed at which the weight of the gen- 
erator is a minimum, t. e., above and be- 
low this speed the weight increases. Fig. 
5 represents in form of a curve the weights 
of a 1,000-kilowatt, twenty-five-cycle gen- 
erator at different speeds, indicating that 
the weight of a machine of this capacity 
is a minimum at 750 revolutions per min- 
ute, and tthat a 1,000-kilowatt generator 
at 1,500 revolutions per minute weighs as 
much as a 1,000-kilowatt generator at 
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Electric Lighting at St. Petersburg 
and Moscow. 

A recent revort by the electric light 
company operating in St. Petersburg and 
Moscow shows that during seven months 
and a half the output of this company has 
increased by over 21,000 on sixteen-candle- 
power lamps at St. Petersburg and by 
nearly 40,000 at Moscow. During the 
last year the increase at St. Petersburg 
was something over 17,000 and at Moscow 
less than 29,000. The total sale of power 
for the time mentioned was 9,679,739 kilo- 
watt-hours, of which 4,541,703 kilowatt- 
hours were consumed in St. Petersburg. 
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Fie. 5.—Curve SHOWING COMPARATIVE WEIGHTS oF 1.000-KILOWATT, THREE-PHASE, 
TWENTY-FIVE-CYCLE GENERATORS AT DIFFERENT SPEEDS. 


250 revolutions per minute, a fact which 
is certainly most interesting. Increased 
speed, then, may mean increased weight, 
and, as increased speed also involves great- 
er care and better material, increased 
speed may often mean greatly increased 
cost. 
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The Convention of the Ohio Society 
of Mechanical, Electrical and 
Steam Engineers. 

The Ohio Society of Mechanical, Elec- 
trical and Steam Engineers will hold its 
next meeting at Canton, Ohio, on the 18th 
and 19th of November, 1904. Mr. Rich- 
ard H. Probert is president of the society, 
and Mr. Corwin J. Miller, secretary. 

cies, o ieee 
Telephone Train Despatching 

It has been announced on good author- 
itv that the Northern Pacific Railroad will 
very shortly let contracts which will revo- 
lutionize the present sydtem of train 
despatehing. 
more than the substitution of the tele- 
phone for the telcgraph on long and im- 
portant stretches of the St. Paul-Portland 
route. 


The plan will be nothing 


The distributing system at St. Peters- 
burg comprises 2,492 metres of low-tension 
cables and 15,365 metres of high-tension 
cables. There are seventeen transformer 
stations with a total rating of 1,002 kilo- 
watts. At Moscow the low-tension cables 
have a length of 12,219 metres and the 
high-tension cables of 15.744 metres. 
There are fifty-seven transformers with an 
aggregate rating of 796 kilowatts. A divi- 
dend of two and one-half per cent was 


declared as against one and one-half per 


cent the vear before. 

The revort urges the purchase of three 
steam turbines, two of which will be in- 
stalled at Moscow and one at St. Peters- 
burg, cach of the turbines to be rated at 
2,200 horse-power. The increase in the 
equipment at the Moscow station will be 
necessitated by a contract into which the 
company has entered with the municipal 
authorities. By this the station will fur- 
nish current for the electric railways. In- 
cluding these two turbines there will be 
twelve generating sets at the Moscow sta- 
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tion, with an aggregate power of 12,000 
kilowatts. At St. Petersburg there are 
nine units, aggregating 7,500 kilowatts. 
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New Electrical Transmission for a 
Cotton Mill. 

The Blackstone Manufacturing Com- 
pany, of Blackstone, Mass., will soon be 
operating its new factory and power-house. 
The power plant, on the bank of the 
Blackstone river, is a one-story brick 
building divided into three parte, one for 
water-wheels, one for boilers, and the third 
for a steam engine. A compound engine 
will be direct-connected to a Westing- 
house three-phase generator of 100 horse- 
power. The revolving field weighs 32,700 
pounds, and has a diameter of thirteen 
feet five inches. The wheel is cast in one 
piece, and has a rim bolted on thie cast- 
ing for the field coils. Alternating cur- 
rent of 440 volts will be delivered to the 
mill, 600 feet from the power-house. Four 
thirty-six-inch water-wheels are direct- 
connected to an 840-kilowatt generator 
making 200 revolutions per minute and 
developing 1,120 horse-power. Both gen- 
erators are designed for fifty per cent 
overload, and the units are arranged so 
that they can be driven together or sepa- 
rately. The motors, of which there are 
sixteen, are located to attain the best econ- 
omy. In addition to the four thirty-aix- 
inch water-wheels there is a twenty-inch 
turbine of 100 horse-power, which will 
be emploved in generating current for 
lighting when there is no load for the 
other turbines or the steam engine. This 
is independent of the other power units. 
Current will be transformed from 440 to 
110 volts for lighting. The available 
horse-power at the point where the mill 
is located is 1,500 in the winter time, 
with a fall of thirty-two feet, and 600 
during the summer, with an average for 
the vear of about 1,000. 
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Large Power Plant for Southern 
California. 

A syndicate of southern capitalists has 
projected a plan to harness the waters of 
the San Joaquin river in California and 
generate electricity for the surrounding 
agricultural and mining sections. A tun- 
nel three miles long through the moun- 
tains will supply 500 cubic feet of water 
per second, and assure the development 
of 15,000 horse-power. It is stated that 
the syndicate has secured control of the 
Fort Miller Power Company, organized 
in 1900. The undertaking will involve 
the expenditure of about one million dol- 
lars. 
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THE BRITISH ASSOCIATION 1904 MEET- 
ING AT CAMBRIDGE, ENGLAND. 


BY JOHN B. C. KERSHAW. 


The seventy-fourth annual meeting of 
the British Association for the Advance- 
ment of Science was opened on Wednes- 
day evening, August 17, by an address 
from the Rt. Hon. Arthur James Balfour, 
president-elect, in the Guild Hall, of Cam- 
bridge, England. 

Mr. Balfour had chosen as subject of 
his presidential address, “Reflections 
Suggested by the New Theory of Matter,” 
and with the electron theory as his text, 
he discoursed for over an hour to an audi- 
ence of over 2,000 persons upon the in- 
ability of mere physical science to explain 
the mysteries of matter and of the uni- 
verse. It is, of course, impossible in this 
brief report to deal at length with the 
presidential utterance, but the following 
extracts from the address will be of spe- 
cial interest to readers of the ELECTRICAL 
Review, and will show the drift of Mr. 
Balfour's reasoning and argument. It 
will be observed that Mr. Balfour used 
the term “monad” where a modern elec- 
trician would have employed the term 
“electron.” 

“To-day there are those who regard 
gross matter, the matter of every-day ex- 


perience, as the mere appearanee of which 


electricity is the physical basis; who think 
that the elementary atom of the chemist, 
itself far bevond the limits of direct per- 
ception, is but a connected system of 
monads or sub-atoms which are not elec- 
trified matter, but are electricity itself ; 
that these systems differ in the number 
of monads which they contain, in their 
arrangement, and in their motion rela- 
tive to exh other and to the ether; that 
on these differences, and on these differ- 
ences alone, depend the various qualities 
of what have hitherto been regarded as 
indivisible and elementary atoms; and 
that while in most cases these atomic SVS- 
tems may maintain their equilibrium for 
periods which, compared with such as- 
tronomical processes as the cooling of a 
Sum may seem almost eternal, they are 
not les obedient to the law of change 
than the everlasting heavens themselves. 

“It is but a century ago that the title 
of an ether to a place among the con- 
Sutuents of the universe was authentically 
established. It seems possible now that 
it may be the stuff out of which that uni- 


verses wholly built. Nor are the col- 


lateral inferences associated with this view 
Of the physical world less surprising, It 
used, for example, to be thought. that 
Miss was an original property of matter, 
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neither capable of explanation nor re- 
quiring it; in its nature essentially un- 
changeable, suffering neither augumenta- 
tion nor diminution under the stress of 
any forces to which it could be subjected ; 
unalterably attached to, or identified with, 
each material fragment, howsoever much 
that fragment might vary in its appear- 
ance, its bulk, its chemical or its physical 
condition. 

“But if gross matter be a grouping of 
atoms, and if atoms be svstems of elec- 
trical monads, what are these electrical 
monads? It may be that, as Professor 
Larmor has suggested, thev are but a 
modification of the universal ether, a 
modification roughly conrparable to a knot 
in a medium which is inextensible, in- 
comprehensible and continuous. But 
whether this final unification be accepted 
or not, it is certain that these monads 
can not be considered apart from the 
ether. It is on their interaction with 
the ether that their qualities depend ; and 
without the ether an electric theory of 
mabter is impossible. 

“Surely we have here a very extraordi- 
nary revolution. Two centuries ago elec- 
tricity seemed but a scientific toy. It is 
now thought by many to constitute the 
reality of which matter is but the sensible 
expresion. 

“But if the new theories be accepted 
these views must be revised. Mass is not 
only explicable, it is actually explained. 
So far from being an attmbute of matter 
considered in itself, it is due, as I have 
said, to the relation between the electrical 
monads of which matter is composed and 
the ether in which they are bathed. So 
far from being unchangeable, it changes, 
when moving at very high speeds, with 
every change in its velocity. 

“Considerations like these, unless I have 
compressed them bevond the limits of in- 
telligibility, do undoubtedly suggest a cer- 
tain inevitable incoherence in any general 
“heme of thought which is built out of 
materials provided by natural science 
alone. Extend the boundaries of knowl- 
edge as you may; draw how vou will the 
picture of the universe; reduce its infinite 
variety to the modes of a single space- 
filling ether; retrace its history to the 
birth of existing atoms: show how under 
the pressure of gravitation thev became 
concentrated into nebule, into suns, and 
all the host of heaven ; how, at. least in one 
small planet, they combined to form or- 
ganic compounds ; how organie compounds 
became living things: how living things, 
developing along many different lines, 
gave birth at last fo one superior race; 
how from this race arose, after many aves, 
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a learned handful, who looked round on 
the world which thus blindly brought 
them into being, and judged it, and knew 
it for what it was—perform, I sav, all 
this, and, though vou may indeed have 
attained to science, in nowise will you 
have attained to a self-suflicing svstem of 
beliefs. One thing at least will remain, 
of which this longadlrawn sequence of 
causes and effects gives no satisfving ex- 
planation; and that is knowledge itself. 
Natural sence must ever regard knowl- 
edge as the product of irrational condi- 
tions, for in the last resort it knows no 
others. Tt must always regard knowledge 
as rational, or else science itself disap- 
pears. In addition, therefore, to the ditti- 
culty of extracting from experience be- 
liefs which experience contradicts, we are 
confronted with the difficulty of harmon- 
izing the pedigree of our beliefs with their 
title to authority. The more successful 
we are in explaining their origin, the 
more doubt we east on their validity. The 
more Imposing seems the scheme of what 
we know, the more diflicult it is to dis- 
cover by what ultimate criteria we claim 
to know it. 

“Here, however, we touch the frontier 
bevond which physical science possesses 
no jurisdiction. Tf the obscure and difti- 
cult region which lies bevond is to be 
surveved and made accessible, philosophy, 
not science, must undertake the task. It 
is no business of this society. We meet 
here to promote the cause of knowledge 
in one of its great divisions; we shall not 
help it by confusing the limits which 
usefully separate one division from an- 
other. If may perhaps be thought that I 
have disregarded my own precept—that. I 
have wilfully overstepped the ample 
bounds within which the searchers into 
nature carry on their labors. Tf it be so, 
Į can only beg vour forgiveness. My first 
desire has been to rouse in those who, like 
myself, are no specialists in physics. the 
same absorbing interest which I feel in 
what is surely the most far-reaching spec- 
ulation about the physical universe which 
has ever claimed experimental support; 
and if in so doing T have been tempted to 
hint my own personal opinion that as 
natural science grows it leans more, not 
less, upon an idealistic interpretation of 
the universe, even those who least agree 
may perhaps be prepared io pardon.” 

Mr. Balfour's address was listened to 
with the deepest attention by his large 
audience, and the spectacle presented by 
the Prime Minister of Ireland discours- 
Ing upon the largely hypothetical char- 
acter of modern physical STONE, and of 
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what is called “knowledge” of the uni- 
verse, to an audience which included: Kel- 
vin, Thomson, Rayleigh, Lodge, Larmor, 
and others equally well known in the 
ranks of European science, was striking in 
the extreme, and one not easily to be 
forgotten. 

Of the addresses which were delivered 
by the presidents of the various sections 
on Thursday morning, August 18, only 
that of the Hon. Charles A. Par- 
sons, F. R. S., of steam-turbine fame, 
can be specially dealt with. As president 
of the engineering section, Mr. Par- 
sons had chosen for his subject, “Inven- 
tion”—and he dealt with the difficulties 
placed in the path of the inventor, by 
ancient superstitions and by modern 
laws. 

Although American patent law and pro- 
cedure differ from English in many re- 
spects, some of the obstacles to progress 
touched upon by Mr. Parsons are common 
to both countries. In tracing the usual 
course of development in the case of any 
great improvement—the author took as ex- 
ample the internal combustion engine, and 
followed the history of its invention and 
development from the early date of 1680, 
when Huygens first experimented with 
explosive gases in confined spaces, down 
to the present time. Mr. Parsons had 
no difficulty in proving that had some 
of the disadvantages of our present sys- 
tem of patenting and developing inven- 
tions been removed, a much earlier ar- 
rival of the internal combustion engine 
at its existing stage of utility would 
have been attained. Discussing the re- 
forms needed in English patent law pro- 
cedure, the author pointed out that some 
very important problems, affecting the 
welfare of mankind generally, are at 
present neglected, because, to use a collo- 
quial expression, inventors believe there 
is no money in them. 

Two examples of such problems were 
given by the author:—namely, those of 
aerial navigation, and deep level mining. 
After discussing in detail the methods 
which might be employed in attacking 
the latter problem, Mr. Parsons gave esti- 
mates (based on actual experience on the 
Rand gold-fields) of the time and ex- 
penditure envolved in serious attempts 
to penetrate deeply into the earth’s 
crust. 

The author then discussed the reforms 
in patent law, which would be necessary 
to render such investigations possible and 
likely to be remunerative to those pro- 
viding the necessary funds, and he pointed 
, out that an alteration of the law re- 
specting extension of the life of patents 
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in particular cases, was urgently re- 
quired. 

One of the chief objections raised by 
the Privy Council against the extension 
of patents in England has rightly 
been that undue prolongation is unfair 
to the British public, seeing that abroad 
no prolongations are granted. Therefore. 
if the duration of patents for important 
matters is to be extended at home it must 
also be extended abroad. In other words. 
such prolongations, to be effective, should 
necessarily extend to other countries. 
They should be international, and con- 
current in all the countries interested. 

One possible solution of this difficult 
question would be to place such mat- 
ters under the jurisdiction of a central 
international committee, who would have 
the apportionment of the life and privi- 
leges of patents and of the extension or 
curtailment of their duration, according 
to their handling by the owners. I would 
ask, why has a patent a life of only four- 
teen to sixteen years, while copyright is 
for forty-two years? Why has a pioneer 
company making a railway under at of 
Parliament generally rights forever un- 
less it abuses its privileges, or the re- 
quirements of the district necessitate the 
construction of competing lines, while a 
patent has in comparison a life of in- 
finite shortness ? 

The Prime Minister, who was present, 
in proposing the customary vote of thanks 
to Mr. Parsons for his address, took up 
this question of international agreement 
as regards patent law—and caused some 
laughter by his remark, that “internation- 
al agreement” was a plant of very slow 
growth—and that little progress in the 
reform of patent law could be made until 
it was more developed than was at pres- 
ent the case. 

At the conclusion of his remarks, Mr. 
Balfour introduced Professor Schröter, 
of Munich, who, in the name of the Ger- 
man Society of Engineers (numbering 


19,000 members), presented the Grashof 


gold medal to Mr. Parsons for his valua- 
ble work in the development of the steam 
{urbine. 

The afternoon session of the engineer- 
ing section was devoted to a popular lec- 
ture by Mrs. Hertha Ayrton upon the 
“Origin of Sand Ripples.” This lecture 
was illustrated by beautiful experiments 
showing the action of waves upon sand 
contained in large troughs, and it attract- 
ed a crowded audience. 

FRIDAY, AUGUST 19. 

The morning session of Friday was de- 
voted in the engineering section to papers 
dealing with the various problems present- 
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ed by the internal combustion engine. Mr. 
Dugald Clerk, one of the English pioneers 
in this branch of engineering, opened with 
a paper upon “Flame Temperatures in 
Internal Combustion Motors,” and de 
scribed a new type of engine, designed for 
reducing the temperature of the gases 
during the explosion, and yet obtaining 
a higher thermal efficiency in the opera- 
tion of the engine. This effect is obtained 
by compressing the air admitted with the 
combustible gas, either by means of a 
separate air compressor, or by the energy 
of the exhaust gases. The figures given 
by Mr. Clerk showed thermal efficiencies 
raised from 28.7 to 32.5 per cent, and 
from 27.7 to 34.4 per cent by this method 
of construction and operation; and his 
firm, the National Gas Engine Company, 
of the United Kingdom, has decided to 
build some large gas engines under the 
patents granted to Mr. Clerk for this im- 
provement. 

Professor Dixon, of Victoria Univer- 
sity, Manchester, followed with a lecture 
upon “Ihe Specific Heats of Gases at 
High Temperatures,” and described the 
methods used and results obtained by 
him in recent work upon this subject, 
and upon the allied ones of flame velocity, 
and of the character of the physical and 
chemical changes in explosive gas mix- 
tures after ignition at one or more points 
in their mass. 

As regards the specific heats, Professor 
Dixon’s researches -have led him to the 
conclusion that the values for both air 
and carbonic acid rise steadily with in- 
creased temperature, and that in the case 
of carbonic oxide, dissociation occurs at 
a comparatively low temperature (about 
2,000 degrees). This dissociation vitiates 
any calculations for the specific heat of 
this gas at temperatures near this limit. 
With steam dissociation phenomena only 
commence at a much higher temperature, 
a fact which is not without significance 1M 
the choice of a gas-producer plant intend- 
ed to supply gas for motor purposes. 

The third paper on the general subject 
of gas engines was contributed by Pro- 
fesor E. Hopkinson, of the Cambridge 
University Engineering Laboratory, and 
related to a “New Method of Testing the 
Thermal Efficiency of These Engines.” 
The method, briefly, is the very old one 
of making up a heat balance for the work 
of the engine, and the novelty lies in the 
apparatus adopted for measuring the heat 
lost in the exhaust gases. These gasè 
are cooled by a new form of calorimeter, 
in which a thin sheet of water is broken 
up into fine spray by the kinetic energy 
of the exhaust gases, and the heat of the 
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latter is in this manner completely trans- 
ferred to the water. In the discussion 
which followed the reading of Professor 
Hopkinson’s paper, it was pointed out 
that this method had already been ap- 
plied with success to the determination of 
gas engine efficiencies both in Germany 
and the United States, and that owing 
to its suitability for testing the perform- 
ance of large gas engines, its use was like- 
ly to become general. 

Sir Andrew Noble, Professor Schröter, 
of Munich, Professor Hudson-Beare, 
Lord Kelvin (better known abroad as Sir 
William Thomson), Professor Dixon 
and others joined in the discussion of the 
various points raised in the three papers, 
and the theory of gas engine construc- 
tion and working certainly received more 
attention from the distinguished men 
present at the meeting than has been de- 
voted to the subject for many years. 

Mr. Dugald Clerk, in the course of his 

paper, exhibited a very large number of 
gas engine diagrams and photographs, and 
stated, incidentally, that a 5,000-horse- 
power gas engine plant, consisting of 
seven 700-horse-power units, will shortly 
be working at Middlesborough, in York- 
shire, thus proving the use of large gas 
engines to be making considerable prog- 
ress in the North of England. 
_ On Friday evening a public lecture, 
illustrated by lime-light views, was deliv- 
ered by Professor George Darwin (son of 
the famous Charles Darwin), upon “Rip- 
ple-Marks and Sand-Dunes,” in the thea- 
tre, to an audience of nearly 1,800, and 
this lecture had to be repeated later in the 
association week, for the benefit of those 
who could not gain admission at the first 
delivery. 

Saturday, August 18, was devoted to 
excursions to places of interest around 
Cambridge—those to Sandringham (the 
King’s country residence) and to Elv be- 
ing the most popular and the most nu- 
merously patronized. | 

Limit of space will not admit of any 
further detailed account of the proceed- 
ings of section C during the remainder 
of the association meeting, but the fol- 
lowing list of papers to be read at the 
sittings of this section for August 22, 23 
and 24 may prove useful to readers of 
the ELECTRICAL REVIEW : 


MONDAY, AUGUST 22. 


1. “The Use of Electricity on the North 
Eastern Railway and on Tyneside.”—C. H. 
Merz and W. McLellan. 

2. “Electricity from Water Power.”—A. 
A. Campbell Swinton. 

3. “Energy Losses in Magnetizing Iron.”-- 
W. M. Mordey and A. G. Hansard. 
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4. “Testing Alternating-Current Induc- 
tion Motors by a Hopkinson Method.”—Dr. 
W. E. Sumpner and R. W. Weeks. 

5. “Large Bulb Incandescent Lamps as 
Secondary Standards of Light.”—Professor 
J. A. Fleming. 

6. “Some Investigations on the Ten-Can- 
dle-Power Harcourt Pentane Lamp Made at 
the National Physical Laboratory.” —Clifford 


Paterson. 

7. “Distribution of Magnetic Induction 
in Multipolar Armatures.”—W. M. Thornton. 
TUESDAY, AUGUST 23. 

1. “The Control of the Nile.” —Major Sir 

Hanbury Brown, K. C. M. G. 

2. “A Universal Testing Machine of 300 
Tons for Full-Sized Members of Structures.” 
—J. H. Wicksteed. 

3. “The Effect of Rapidly Alternating 
Stresses on Structural Steels.”—Professor J. 
O. Arnold. 

4. “Mechanical Tests of Alloy Steel. A 
Magnetic Alloy Containing No Iron.”’—R. 
A. Hatfield. 

5. “A New Process for the Protection of 
Iron and Steel from Corrosion.”—S. Cowper- 


Coles. 

7. “Indicator Tests on a Small Petrol En- 
gine.” With experimental demonstration. 
—Lecture by Professor H. L. Callendar. 

WEDNESDAY, AUGUST 24. 
1. Report of the Mersey Tidal Régime 


Committee. 
2. “Side Slip in Motor Cars.” Illustrated 
with a model.—H. Darwin and V. C. Burton. 
3. “The Electrical Conductivity of Certain 
Aluminum Alloys as Affected by Exposure 
to London Atmosphere, and a Note on Their 
Microstructure.”—Professor E. Wilson. 
4. “Proposed Barrage of the 


Thames.”—J. Casey. 

5. “Testing Alternating Motors by Direct 
Current.”—W. Cramp. 

6. “The Action of Lightning Strokes on 
Buildings.”—Killingsworth Hedges. 


In bringing this report of the Cam- 
bridge 1904 meeting of the British Asso- 
ciation to a close, it may be remarked 
that the attendance of members and asso- 
ciates has been much above the average 
of recent years, 2,711 names having been 
registered up to Thursday, August 18. 
The double draw of an old university 
town as meeting place, and the Prime 
Minister as president, has no doubt helped 
to make the meeting a popular one. 

Whether certain reforms in the proced- 
ure of the sections which have been intro- 
duced this year for the first time have 
had any effect in checking that decline of 
the meeting in influence and importance 
which has been very manifest in recent 
vears, it is yet too early to judge, and the 
meeting of 1905, in South Africa, will 
not help to solve the problem, for special 
causes will again be at work to influence 
the normal figures for the attendance. 

That the meeting of 1904, at Cam- 
bridge, has been one of the most success- 
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ful of those held in recent years is, how- 
ever, & fact which can not be disputed, and 
the officiales of the association will no 
doubt be cheered by this success, and will 
argue from it that the association is about 
to renew its youth, and to enter upon a 
period of increased influence and pros- 


perity. 


Machinery Exposition in Spain. 

Julius G. Lay, consul general of Bar- 
celona, Spain, writes that up to July 18 
no American firms had applied for space 
at the exposition of mining and hydraulic 
machinery and appliances to be held dur- 
ing September and following months at 
Barcelona, Spain. Large mining projects 
are in course of development in that coun- 
try, and American neglect has permitted 
German and English machinery to prac- 
tically monopolize the field. The exhibi- 
tion here noted is to make known to cap- 
italists the wealth contained in the sub- 
soil and rivers of Spain, while the inter- 
national section will bring before owners 
of mines and waterfalls the most im- 
proved machinery and tools at present in 
use in other countries. The government 
has consented to allow free entry of all 
exhibits and the railway companies have 
granted special freight rates. A congress 
of producers will be held during the six 
months or more the exhibition remains 
open. As a special concession, American 
exhibits will be admitted as late as Octo- 
ber, November and December, provided 
that the requisite floor space is applied 
for and secured before September 25. 


Possibilities for American Con- 
tractors. 


Consul General Guenther of Frankfort, 
Germany, writes of the following open 
contracts. The minister for the colonies 
at The Hague, Holland, will receive bids 
to furnish 1,371 tons of cast-iron water- 
pipe for use for the water mains of Djoe- 
wana and Ambarawa, Dutch East Indies. 
The city of Buenos Ayres, Argentina, will 
require many new cars owing to the ex- 
tension of its tramway lines. The follow- 
ing new railway lines are to be constructed 
in Argentina: a connecting line between 
the central Norte and Buenos Ayres and 
Rosairo railroads. A narrow gauge road 
from Rosairo to Bahia Blanca and a line 
to start from San Rafael to Toay. The 
street railway company (Schaffhausen 
Schleitheim) at Schaffhausen, Switzer- 
land, will receive proposals for furnish- 
for an electric 


img materials required 
tramway line. 
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A DAY LOAD AS A FACTOR IN CENTRAL 
STATION EARNING CAPACITY.’ 


BY LEHMAN B. HOIT. 


The object of this paper is to consider 
briefly some of the essential features of 
electric power transmission from a cen- 
tral station point of view, and to give a 
partial appreciation of the comparative 
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easily controlled power. This fact should 
be sufficient to stimulate a greater impetus 
in the direction of developing the day 
load-factor. 

While it is true that electricity has 
worked and is still working wonders in 
widening its application to the valuable 
service of illumination, its relative eco- 
nomic value for the transmission of power 
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Fic. 1.—Excess IN First Cost OF TRANSFORMERS TO OPERATE MULTIPHASE MOTORS. 


relation of the items of costs, returns and 
load-factor which this industry bears to 
the isolated systems of electric power 
transmission for manufacturing purposes. 
As to the treatment of this topic, it is 
intended to be suggestive only, it would 
seem at the beginning that it would be 
well to get together a few of the facts in 
relation to the progress made in the gen- 
eration and transmission of electric ener- 
gy, and to say something of its future de- 
velopment in fields where the items of 
cost or the actual power realized seems to 
have so much to do with the question. 
Electricity, which a few years ago was 
considered something wholly immaterial, 
so far as general use for commercial power 
transmission was concerned, has now 
a sufticiently objective existence 
sold 


acquired 
to admit of being manufactured and 
as raw material, the same as lumber, 
leather or pig iron. 
which it has rendered in the field of il- 


The immense service 
lumination and its present continued ne- 
cessity as a prime factor in the encourage- 
ment and development of smal] industries, 
seems to predict its ultimate supremacy 
over the other systems of power transmis- 
sion now In vogue. Electrical transmis- 
cion from a central station has enjoyed 
the benefits of careful and efficient design, 
and in minor ways has proved a useful 
servant 
many lines of work requiring small and 


i Paper presented before the Ohio Electric Light 


Association, August 16, 19%, 


not only for lighting, but for 


to the large manufacturing industries is 
one of the mooted questions of the day, 
and one whose ultimate settlement may de- 
pend largely upon the aggressiveness and 
ability of the electric light companies to 
enter the field against their formidable 
competitors. 

Primarily the organization and develop- 
ment of central lighting plants was, as 
applied to private and municipal lighting, 
4imply a means to the end. Upon enter- 
ing this new field it had to contest every 
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Fic. 2.—Excess Loss IN TRANSMISSION OF CURRENT FOR MULTIPHASE MOTORS. 


inch in order to displace the ordinary 
‘Iluminants. There were few guides or 
aids to assist them, and the early compa- 
nies found themselves in a field outside of 
all previous experiences, and in blissful 
ignorance of the many wastes incident to 
the manufactory and distribution of elec- 
trie energy. They had no disinterested all 
around friends to look after their inter- 
ests. nor interested ones either, and the 
companies were obliged to be content with 
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the returns from the sale of the product 
paying expenses and taking what was 
left. 

The law of natural selection, however, 
by the process of the “survival of the 
fittest,” exerted its influence over the 
realm of the struggling companies and 
the development of this new industry was 
assured. Only after untold time, thought 
and money had been spent in the accom- 
plishment of successive small gains and 
efficiency in operation, however, has the 
subject of power transmission economies 
been accorded that degree of attention and 
careful consideration which its importance 
has long merited. In proportion to the 
greater advantages derived from the great- 
er station economies, the desire of gain in 
output became a new incentive to activity. 
The companies learned, however, by ex- 
perience, that while they were able to dis- 
pose of a certain amount of product for 
the purpose of illumination, at a fair 
profit, a larger output required not only 
extensive improvements in the matter of 
machinery for production, but also in dis- 
tribution. ‘The machinery and line con- 
struction which thus dheapened and in- 
creased the output was costly and entailed 
a like burden of interest, depreciation and 
cost of maintenance, whether it was at 
work or idle. | . 

Recognizing this fact, the companies 
desired naturally to convert the outlay for 
machinery and equipment into income by 
utilizing it to the greatest extent possible 
and over a longer period than was Te 
quired for the service for which the cur 
rent was consumed. Many of the compa- 
nies found it expedient to generate elec- 


tricity during the full twenty-four-hour 
day, and although the day load-factor was 
disproportionate to the average night load- 
factor, the returns were satisfactory and 
profitable. But there was a limit to ifs 
usefulness, except within certain f 

on account of losses incident to transmis- 
sion, and the companies, notwithstang™ 
the high-station efficiencies they had æ- 
cured, were not able to compete 1 the d 
the most inefficient units m stalled >) 
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manufacturing industries, public institu- 
tione and others. 

The difficulties attendant upon the 
transmiasion of electricity from a point 
where it can be cheaply generated, and its 
safe and effective subdivision and distribu- 
tion as a motive force, have heen overconie 
in the choice of alternating-current ap- 
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but of the many interesting schemes which 
have been suggested, the successful one 
seems to rest in the gradual development 
of a day load-factor. by interesting small 
manufacturers in the use of electric power. 
"This field has been given the most careful 
consideration by station managers, and 
has led, in many instances, to the or- 
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paratus. With this form of electric ener- 
gy distributed from a central station, it is 
not improbable to prophesy that the ne- 
cessity of multiplying expensive and in- 
efficient machinery for the local generation 
and application of electricity for indus- 
trial purposes will be ultimately avoided. 
Still, there is much to be done in the 
field of power transmission to enable the 
producer to deliver the energy at prices 
sufficiently low to be attractive and suffi- 
ciently high to yield a fair interest on the 
Investment. 

We have abundance of information as 
to the cost of producing the raw material 
and the expenses incident to the trans- 
mnssion and conversion of electric energy, 
but when it is sought to apply this to the 
commercial side of the problem, the sub- 
ject becomes complex. It is not only 
difficult, but in many instances impossible 
to draw accurate conclusions regarding the 
selling costs from data which have not 
been derived from the same line of work 
to which the application is made, and it 
would sem like asking a suspension of 
Judgment upon the claims made by many 
manufacturers that the cost of production 
determines the selling price, until the sub- 
ject has been fully presented. 

Many schemes have been suggested for 
the purpose of increasing the day load- 
factor; some in the nature of combina- 
tion with other industries ; some covering 
the storage of electricity. and others the 
combination of railway and light service, 


ganization of efficient sales departments in 
order to secure the business. 

In the distribution of direct current 
for power tranemission the size or type of 
motor to be driven has little to do with 
the question of costs in furnishing a day 
load-current, but in the use of alternating 
curremt there were many points to coD- 
sider in entering the field for a day 
power-load. 

The majority of companies furnishing 
alternating current for power tranemis- 
sion realize that the profits or earning 
capacity of the station depend not only 
upon high station equipment and dis- 
tribution, and low service maintenance 
charges, but also upon the losses in the 
way of transformer construction, before 
they are able to receive a profitable re- 
turn for the secondary current. 

‘he transformer equipment no less 
than the power plant proper entails a 
continuous expenditure for operation and 
maintenance, which forms a portion of 
the operating cost or fixed charges whose 
least reduction is a direct addition to net 
profits. It would seem, therefore, that 
the svstem of distribution and transmis- 
sion which represents the kast aggregate 
losses would be that which is best to use. 

In discussing the costs relative to the 
secondary current where the current is 
used for power purposes and in the selec- 
tion or recommendation of the type of 
alternating-current motor to be used on 
the company’s circuits the accompanying 
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curves will be of some assistance to the 
engineer and station manager. 

As the use of the single-phase motor 
requires the simplest system of transmis- 
sion and distribution we shal] uee the 
losses incurred in supplying the second- 
ary current for this type as a basis for 
determining the losses incident to the 
use of polyphase apparatus. 

Curve No. 1 shows the excess of the 
first cost for transformers to operate 
multiphase motors, as compared with sin- 
gle-phase. It will be observed that the 
excess of cost of transformers alone varies 
from an average of about twenty-five per 
cent for two-phase motors to an average 
of about fifty per cent for three-phase 
motors operated on two transformers. 

It is apparent in considering curve No. 
1 that the difference in cost between the 
use of single transformers for single- 
phase motor, and the use of two trans- 
formers for polyphase for a given pur- 
pose and capacity represents a loss to the 
company in the matter of interest and de- 
preciation charge in exactly the same ratio 
as given above. 

Curve No. 2 shows the excess loss in 
transmission of current for operating 
multiphase apparatus. In addition to 
the losses by the use of two transformers 
in connection with two or three-phase 
motors, it is necessary to increase the size 
of the transformer in order to take care 
of the excess energy load. Transformers 
so connected give a current overload of 
approximately fifteen per cent with cop- 


ZECR SERRA 


wae asa 


"YNOH LLVMOTIN Y3d LSO LƏN 
a 


Sx 
ER 

AEE 
Jeske ae 


x 4 zU 
AVERAGE DAILY USE, 26 DAYS PER MONTH 
OF MAXIMUM HORSE POWER. 


ANNP 


Beran 


K 
> 


Fig. 4.—RaTE System USED BY THE CHICAGO 
Epison COMPANY. 


per losses of approximately thirty per 
cent in excess of full load copper loss. 
The following curve shows the excess 
losses over single-phase motors. 

For convenience the caleulations in 
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sizes and losses as shown in Figs. 1 and 
2 are tabulated as follows: 


ELECTRICAL REVIEW 


rent in two or three circuits instead of 


one. All starting devices for polyphase 


Transformers Required. 


a ec fe 
eT 


Horse-Power Single 2-Phase 8-Phase 
of Motor. | xitowatts. | Kilowatts, | Kilowatta. 

1 1-1 2 .6 2- .6 
2 1-2 2-1 2-1.5 
3 1-3 2-1.5 2-2 
4 1-4 2-2 2-2.5 
ð -5 2-2.5 2-3 
1h, 1-7.5 2-4 24 

10 1-10 2-5 2-5 

15 1-15 2-7.5 2-10 

20 1-20 2-10 2-15 

25 1-25 2-15 2-15 

30 1 2-15 2-20 

40 1-40 2-20 2-25 


Total Transformer Losses. 


3-Phase 
Single 2-Phase 8-Phase 8 Ph 
Ellowntta, Phase. Trans. | 2Trans. | &Trans, 

8. .6 5'7 | 78 14 83 
3-1 88 | 114 111 126 
3-1 112 142 151 171 
3-1.5 147 176 182 190 
3-2 167 202 211 222 
3-2.5 242 294 818 303 
3-4 890 334 895 361 

400 484 484 501 
8-7.5 502 580 590 728 
3-10 585 800 750 703 
8-10 675 800 824 860 
3-15 825 1004 1089 1082 


It is obvious that the transformer losses 
by the use of polyphase apparatus are 
important factors in determining the 
value of a day load and the earning ca- 
pacity of a plant. 

Some of the strongest advocates of the 
single-phase motors are plants having 
multiphase generators only and the wave 
of approval is now far-reaching. Prac- 
tically all of the large central stations 
generating two or three-phase current 
now use single-phase motors. It is the 
general opinion that eventually the cen- 
tral statione will advocate the single- 
phase motors for capacities up to and in- 
cluding forty horse-power in preference 
to multiphase, on account of the superior 
simplicity of the primary and secondary 
transmission. ‘The following list of sta- 
tions and their policy is suggestive. 


Name of Company. 


Chicago Edison Co., Chicago, Ill. | Three-phase, 4 wires. 


Columbus Edison Co.. 
Columbus, Obio. 
United Electric Co., 
of New Jersey. 


Two-phase. 


Two-phase. 


Cleveland Electric Illuminating Co. | Three-phase. 


klyn, N. Y. | Three- phase. 


| Monocyclic and two-phase 
enerators, single - phase| Single-phase motors only. 
istribution. 
' Three - phase 
single-phase distribution. 


Brooklyn Edison Co., 
Broo 


Missouri Edison Elec. Co., 
St. Louis. | 


Washetenaw Electric Light and 
Power Co., Ann Arbor, Mich. , 


System of Distribution. 


motors are of complicated character, if in 
the form of resistance, and when not in 
the form of resistance are ineffective. 

We have considered the several particu- 
lars in which the commercial aspect re- 
garding the cost has a strong bearing 
upon the development of central stations, 
but it is probably safe to say that much 
time will be required to determine all 
matters which concern the cost of power 
and ite relative value to the commercial 
field. 

As soon as the rate for power can be 
lowered a greater stimulus will be given 
to the development of this line of in- 
dustry. This question has been given the 
most careful consideration by nearly all 
central station managers, and has led to 
the design of what is known as a maxi- 
mum demand meter, which records not 


Size of Single-Phase Motors Installed. 


Single-phase exclusively up to and 
including 5 horse-power. 

All sizes. Larger sizes with non- 
inductive starters. 

All sizes. Larger sizes with non- 
inductive starters. 

Three borse-power or less. 

Five horse-powerorsmaller. Larger 
sizes depending upon location. 


enerat i 
Enea: All sizes. 


Curve No. 3 shows the starting tests 
‘made by Brooklyn Edison Company on 
a two-horse-power Wagner single-phase 
motor. This diagram shows the results 
of the tests made to determine the effec- 
tiveness of non-induction starters. You 
will note that the full load was brought 
up to full speed without exceeding full- 
load current. Another strong point made 
ig the greater ease of controlling the 
starting current of single-phase motors as 
compared with polyphase motors, owing 
to the necessity for controlling the cur- 


only the total amount of current used 
during the month, but the maximum 
amount used at any one time. It is ob- 
viously only fair that the charge for cur- 
rent should be based partly on the capac- 
ity which the consumer requires, as well 
as the amcunt of current he actually uses, 
and the rates are so adjusted that for the 
total amount of current taken, that the 
price is much lower when the maximum 
demand is low than when it is high. 
Many of the companies have devised a 
rale charge best suited for the class of 
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customers they supply. The Chicago Edi- 
son Company employs a rate system, the 
discounts of which gives the rates as 
shown in the curve No. 4. For example, 
the rate for a five-horse-power motor run- 
ning four hours a day at full load would 
be approximately seven and one-half cents 
per kilowatt-hour. For the same motor 
running ten hours a day, the rate will be 
approximately four and three-quarters 
cents per kilowatt-hour. 

A very important consideration in se- 
curing satisfactory services from either 
single or multiphase motor is the main- 
tenance of proper pressure under all con- 
ditions. ‘The low capacity of an alter- 
nating-current motor drops off very rap- 
idly as the pressure falls below the nor- 
mal, and it is therefore objectionable to 
run motors on preseures below that for 
which the motor was designed. This fact 
makes transformer regulation a very im- 
portant consideration to good alternat- 
ing-current motor service. 
o> 
The Panama Prospect Not Satisfac- 

tory to Our English Contem- 
porary. 

“Mr. G. E. Walsh, in the ELECTRICAL 
Review, of New York, prophesies that 
there will be some splendid contracte for 
electrical manufacturing firms in connec- 
tion with the completion of the Panama 
canal. He assumes—and we are afraid he 
is correct in his assumption—that only 
American firms will have a chance to get 
this work. In the earlier history of the 
enterprise, when French engineers were re 
sponsible for the work which ended 60 
disastrously, English firms had a good 
share of the contracts, and we think that 
even now they should be allowed to com- 
pete. Of course, if protective duties in 
favor of American firms are enforced, it 
will be a waste of time to attempt to 3e- 
cure contracts for this country. Mr. Walsh 
adde that electricity will play a large part 
in the excavation and equipment of the 
canal, and that there will be hardly a ma- 


chine, repair shop, or operating plant 


which will not have electric power in some 
portion of it. He further states that with- 
in six months the designs and specifica- 
tions for the first part of the machinery 


will be completed, and that the delivery 
of certain machinery may even be re- 
quired this year or in the early part of 
next. After considering the local condi- 
tions, he is inclined to favor oil as the 
cheapest fuel, owing to the high cost of 
transporting coal or wood to the sites 
where power will be required. The article 
concludes with a prediction that the 
American plant used in the construchon 
of this canal will do much to secure for 
the United States the electrical orders 
from South and Central America which 
heretofore have come to England or Ger- 
many. May he prove a false prophet.” - 
London Electrical Engineer. 
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Electrical Notes from Europe. 


NE of the large railroad lines of 
0 Paris has recently adopted electric 


locomotives for a considerable 
length of track in the suburbs. The 
greater part of the tracks of the Orleans 
railroad which lie inside the city limite 
has been equipped with electric locomo- 
tives for several years past, and the new 
system, which was installed by the Thom- 
son-Houston Company, proved quite suc- 
cessful. It was then proposed to extend 
the electric system to the suburbs and to 
equip an electric line which is to run 
eventually as far as Bretigny, a distance 
of twenty miles. At present the first sec- 
tion of the electric line has been com- 
pleted, and trains are now running. The 
trains are made up of a high power elec- 
tric locomotive coupled to the railroad 
cars. The locomotives are of the same 
type as is used on the line passing along 
the Seine; a description of this has been 
previously given. The generating station 
at Ivry is to be considerably enlarged to 
provide for the new road, and a number 
of units will be added. The line is to be 
supplied by two new substations. One 
of the main objects in running the elec- 
tric line, which will double the number 
of tracks between Paris and Bretigny, is 
to take the suburban traffic off the main 
tracks and leave the latter free for the 
rapid express trains. The new system 
affords a separate set of tracks for the 
rapid and slow trains. Exclusive of the 
rolling stock, the total cost of the twenty- 
mile line will reach $5,400,000. 


A project is on foot for using electric 
hauling upon some of the canals in Rus- 
eles especially on the canals of the Ladoga 
region, which connect the numerous lakes 
in the region to the northeast of St. 
Petersburg. This system represents about 
forty-two per cent of all the canals in the 
country, and has a considerable traffic. 
One of the projects which has been pro- 
posed is to furnish all the current for the 
hauling motors from two main generating 
stations. The boiler furnaces would burn 
crude oil, which could be brought to the 
spot vta the Volga river. According to the 
second project, the station would be oper- 
ated by low-carbon gas engines, the gas to 
be supplied by generators which are heat- 
ed with peat fuel. The latter is abundant 
throughout the region traversed by the 
canals. At first it was proposed to use 
hydraulic power for operating the plant, 
and the government had a project ex- 


By Our Special Correspendent. 


amined in which the falls of the Wolchow 
were to be used, but the course of that 
stream is so rapid and the supply is so ir- 
regular that such a plant could not be 
counted upon for a steady supply of cur- 
rent. The engineer, Rando, who examined 
it, therefore renounced this project in 
favor of steam, which will no doubt be 
used. ‘The average speed of the tractors 
which are to draw the canal-boats will be 
from three to six feet per second. 


M. Stosberg brings out some points re- 
lating to the deterioration of microphone 
contacts. When he examines the carbon 
contacts of a microphone which has been 
in use for a long time he finds that the 
contact is covered with a badly conduct- 
ing powder, which has somewhat the ap- 
pearance of ash. On this account the 
microphone transmitter works badly, the 
articulation is lost ag well as the sharp- 
ness. It is evident that the carbone 
should be cleaned off from time to time, 
but this occasions some labor and ex- 
pense. In order to overcome the difficulty 
he proposes to prevent the formation of 
the deposit at the contacts by suppressing 
the sparking, which he considers to be the 
cause of it. This is accomplished by put- 
ting a resistance in shunt upon the micro- 
phone. This resistance gives the maxi- 
mum effect when it is made equal to three 
times the resistance of the microphone in 
repose. It is best to make it of nickel 
wire, 0.16 millimetre in diameter, which 
is wound in the form of a ring so that it 
can be lodged in the base of the micro- 
phone. The mean resistance of the mi- 
crophones he used is about twenty ohms. 
Four metres of the nicke] wire will make 


the parallel resistance equal to sixty ohms. 


In the central stations it is convenient to 
replace the resistance wire by a galvan- 
ometer which has the same resistance. 
This will enable the employés to observe 
the condition of the battery. An auto- 
matie device connects the galvanometer 
in the circuit when the microphone is 


used. 


The first hydraulic plant to be in- 
stalled in Madagascar is now in operation 
at Tendro. The station is located on the 
Ikopa river, and the rapids of the stream 
afford a fall of 100 feet. The total out- 
put of the fall is 7,000 horse-power, but 
less than one hundred are as yet employed. 
The first turbine in the station drives 
two dynamos of 650 volts. Current is 


used mainly for operating motors in the 
Suberbri rice plant, which has a large 
factory a few miles from the station. The 
maximum loss in the transmission line 
is eight per cent. The present plant lies 
in the centre of a large rice-producing 
district, and according to reports the total 
yield is 25,000 or 30,000 tons. 


Electricity is extensively used for agri- 
cultural purposes in the department of 
Aisne, France. The current from a large 
station ia eent over a high-tension line 
to sixteen substations which are located 
at different points in a fertile region. As 
to the motor-driven apparatus which is 
now using the current, it may be men- 
tioned that there are nearly forty electric 
threshers and twenty-five root-cutters, be- 
sides different apparatue for dairy use, 
pumps, flour mills, ete. Current is also 
used for lighting and for electric heaters. 
The larger proprietors own ithe motors 
which they use on the farms, while the 
smaller ones club together by two or four 
and use a common motor, which is mount- 
ed on a carriage, and can be taken from 
one place to another. These motors are 
run at a specially reduced price and even 
the emallest farm can use them with 
great economy. At present nearly forty 
of the farms are using electricity ex- 
clusively as a motive power. The central 
station, which has been equipped by the 
Société Alsacienne, will soon be increased 
by adding a 150-horse-power alternator 
which runs at 5,200 volts and fifty cycles. 


Some interesting researches have been 
recently made by E. Goldstein, a German 
scientist, in regard to the ozonizing power 
of ultra-violet rays. It is known that 
quartz will let these rays pass through it 
easily. The experimenter takes advantage 
of this fact to produce the rays by an 
electric discharge between two platinum 
electrodes which are fixed at the ends of 
a quartz vacuum tube. By the action 
of the ultra-violet rays which pass through 
the tube, the surrounding air becomes 
ozonized, and the ozone is observed to 
form just around the tube. This effect is 
increased as the light becomes stronger. 
Liquid oxygen is not thus ozonized, but if 
the gas is passed through a discharge tube 
and at the same time cooled to 100°, it 
is transformed into ozone. A tube is 
used which has a pressure lower than the 
vapor tension of the latter body. When 
the discharges are made to pass, the ozone 
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is seen to form in a bluish layer on the 
walls of the tube. By sending fresh sup- 
plies of oxygen into the tube the ozone 
can be produced continuously. As the 
oxygen has a higher vapor tension, it does 
not deposit like the ozone. 
ozone which is thus produced is not ex- 
plosible by the discharge at this low tem- 
perature. 


The Dolter svstem of surface contacts 
is now running very successfully on a por- 
tion of one of the Paris traction lines 
which runs through the Bois de Boulogne. 
As the trolley could not be used on this 
part of the line it was decided to use the 
present system. When the cars reach the 
end of the Bois they are run to the sub- 
urbs across the Seine by the trolley sys- 
tem. The Dolter system bears some gen- 
eral resemblance to the Diatto surface 
contact which was described recently. It 
consists of a series of surface plates which 
send current into a rail carried under 
the car. Each plate is mounted in the 
top of a contact-making device which lies 
beneath the paving. ‘The rail on the car 
is magnetized by a set of coils, and is 
formed of two parallel iron bars. The 
surface contact has two magnetic poles 
corresponding to the double bar. When 
the rail passes over the plate the magnetic 
action causes a lever to operate within the 
apparatus. The lever carries a carbon 
contact which comes against a second car- 
bon piece which is fixed to one side. Cur- 
rent is thus established, and it passes into 
the car through the rail. When the rail 
leaves the contact the lever drops, separat- 
ing the carbons and breaking the circuit 
for that plate. The rail on the car is 
twenty fect long. The distance between 
the ground plates is fifteen feet. The cars 
make a speed vf seven metres per second, 
while the time required for the levers to 
break the current is only one-sixteenths of 
a second. Thus the plate is always dead 
before the car leaves it. A safety device 
is also provided to make this quite certain. 
If the lever fails to drop, a fuse blows in- 
side the apparatus and cuts off the cur- 


rent. 


The Ikervar hydraulic plant is the first 
of any size to be established in Hungary. 
It is situated on a fall in the river Raba, 
and furnishes a supply of current which 
is transmitted throughout a populous 
region. Dhe current is utilized for differ- 
ent industries and it is to be remarked 
that it is atso extensively applied in agri- 
culture. The first part of the plant was 
installed in 1896 and includes three tur- 


The liquid. 
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bine dynamos of 600 horse-power. It sup- 
plied a circuit forty miles long at 6,000 
volts and sixty-five amperes maximum 
current. In 1901 the station was further 
extended and two new turbine dynamos of 
600 horse-power were installed. These 
dynamos supplied a second and independ- 
ent circuit which already reaches nearly 
100 miles in total length. It uses a maxi- 
mum of 10,000 volts and a current of 
forty amperes. The first-mentioned cir- 
cuit of 6,000 volts passes by the town of 
Szombathelv, an important locality. Here 
are several substations, the largest of 
which has three rotary groups, each com- 
posed of high-tension motors placed in 
the line circuit coupled to two shunt- 
wound dynamos. The second long-dis- 
tance circuit runs through the town of 
Sapron and has also several substations, 
one of which gives current for the local 
tramway. Most of the electrical outfit 
has been supplied by the Compagnie L’In- 
dustrie Electrique, of Geneva, on the 
'hury system. It is to be remarked that 
motors are extensively used throughout 
the region for agricultural purposes. 


Among the systems of electric ignition 
for gasoline motors the internal spark- 
break placed inside the cylinder is now 
proving a favorite, and many of the lead- 
ing automobiles have adopted it. Among 
the cars which used it in the Gordon Ben- 
net cup race may be mentioned the French 
Mors car and the German Mercedes. In- 
stead of the usual spark-plug, a mechanic- 
al break is made in the cvlinder head. 
This is carried out by using a contact 
piece which is fixed inside the cylinder. 
A movable contact, mounted on a lever, 
can strike against it and so make and 
break the current from an induction coil 
to form the igniting spark for the gas. 
The device is mounted on a circular disc 
which is bolted against the side of the 
cylinder. The lever shaft of the turning 
contact passes to the outside by a tight 
joint and carries a lever or trip. The 
trip is worked by a vertical rod which 
moves up and down, and its end raises or 
lowers the trip and thus operates the 
spark-break. The rod is worked by a 
cam which is placed on a secondary hori- 
zontal shaft running parallel to the crank 
shaft and driven from it by gearing. For 
a four-cvlinder motor there are four cams 
and four spark-breaks. 


An electric chronometer svstem for au- 
tomobiles has been lately bronght out by 
the Mors Company, of Paris. Tt is an 
improvement over the use of the stop- 


wateh. and much more aceurate results 
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can be obtained. At the starting point a 
wire is stretched across the track. When 
the car starts, it passes over the wire, thus 
diawing it down, and the wire pulls upon 
an electric contact device. To register 
the start and stop an electric apparatus is 
placed at the start and finish, and the two 
are connected by a wire. At the starting 
point is the contact-making device and 
also a telephone outfit for communicating 
between the two points. At the other end 
is the registering device, which forms the 
essential part of the apparatus. A Morse 
register unrolls a band of paper by clock- 
work. As it passes along over a support, 
it is punctured with holes by a needle at- 
tached to a core which works in a sole- 
noid. Impulses are sent in the solenoid 
every one-fifth second by a chronometer 
and contact. ‘Thus the paper comes out 
with series of dots spaced five millimetres 
apart and representing one-fifth second. 
The band can be punctured by a second 
needle to register the start and finish. 
This is carried out by a solenoid which 
receives a current impulse when the auto- 
mobile passes over the line. In this way 
the exact number of spaces and fractions 
covered during the traject can be read, 
and the time is thus registered accurately 
within 1-100ths of a second, or even less. 


Among the new Swiss electric railroad: 
may be mentioned the Fribourg-Morat- 
Anet line. It has a standard gauge track. 
'he-trains are made up of large motor 
cars and trailers, together with freight 
cars. The motor cars or locumotives are 
of the double-platform type, with a mo- 
torman’s cab at each end and the rest of 
the space for the passengers. Two trol- 
leys are carried on the roof for use 1 
some places, but in general the third rail 
is used on the line. The motor cars carTy 
two Oerlikon 150-horse-power motors. 
The voltage is 750, and the motors make 
400 to 450 revolutions per minute. They 
are of octagonal shape and weigh about 
three tons each. Each platform carries 
a controller provided with a magnetic 
blow-out. The grades on the line between 
Morat and Anct reach twenty to thirty 
per cent on a length of twenty miles. The 
trains make a speed of fifteen miles an 
hour on the heavy grades, and twenty-five 
miles on the level. On the down grades 
they reach thirty miles an hour. The line 
receives current from two substations 
which are placed near it at Pensier and 
Anet. The primary line brings thre- 
phase current from a large station in the 
vicinity. 

Paris, Angust 27. 


C. L. DURAND. 
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-GENERATORS EXHIBITED AT 
ia THE WORLD'S FAIR. 


[By Our Special Correspondent.) 

The turbine has entered the steam en- 
gineering field to stay, and to-day no large 
electric power station is being designed 
without careful consideration being given 
to the merits of this type of prime mover. 
Until the last five years the development 
of the turbine has been altogether Euro- 
pean; then three or four large American 
companies began experiments based upon 
European patents and practice. Nearly 
all the steam engine and many of the 
generator manufacturers are carrying on 
experimental work to be prepared for the 
radical changes which may come in the 
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eleven, the space occupied by the prime 
mover has been reduced to the minimum. 

The Westinghouse, General Electric 
and De Laval companies have given more 
consideration to the development of the 
steam turbine than any other American 
manufacturers, and all three are repre- 
sented at the Louisiana Purchase Expo- 
sition. 

When the Westinghouse-Parsons steam 
turbine in the Westinghouse exhibit, Ma- 
chinery Hall, was started on its long run 
early in June, a steam turbine was seen 
in operation at a world’s fair for the first 
time. This unit, of 600-horse-power ca- 
pacity, is the smallest at present built by 
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mover in 1898, the two principal advan- 
tages of the turbine over the reciprocat- 
ing engine, simplicity of construction and 
economy of space, have become matters of 
common recognition. The turbine’s low 
steam consumption is another important 
feature. Piston engines are tested un- 
der conditions which seldom hold in prac- 
tice, and results are stated in indicated 
horse-power. The Westinghouse-Parsons 
steam turbines are tested under working 
conditions, and their rating is given in 
actual horse-power measured bv brake or 
electrical output. The increasing loss in 
the economical operation of piston en- 
gines, frequency reaching ten per cent to 


WESTINGHOUSE STEAM TURBINE, WORLD’s Farr, St. Lours, Mo. 


immediate future. A number of the larg- 
est electric power stations now being con- 
structed are installing turbo-generators of 
American manufacture. Perhaps the 
most notable examples are the electric 
railway stations around New York. Wher- 
ever land is valuable the turbine offers a 
marked saving in space; in fact, in some 
tions now designed with vertical turbo- 
Renerators and boilers, the area of the 
entire station does not exceed the area 
now occupied by the boiler room of sta- 
tions with the same capacity. When a 
3,000-horse-power unit, including tur- 
bine, generator and condenser, covers an 
area of but ten and one-half feet by 


the Westinghouse Machine Company, an.| 
was selected for exhibit because of its 
extended use for power stations of mod- 
erate size. Many larger equipments are 
now in operation in various parts of the 
world, and a number of machines now 
nearing completion at the East Pittsburg 
works are of 7,500-horse-power capacity. 
The practical successes and economical 
operation of turbines already in service 
have been so completely demonstrated in 
recent years that the turbo-generator is no 
longer regarded as an experiment by well- 
informed engineers. 

Since the Westinghouse steam turbine 
was first put upon the market as a prime 


fifteen per cent as they age and wear, 
gave an opening for a new prime mover 
which should retain its original steam 
economy after years of service, and such 
an achievement is claimed for the West- 
inghouse-Parsons turbines, some of the 
original machines which have been in use 
for eleven years having lost but one-quar- 
ter of a cent a kilowatt-vear for repairs. 
The construction of the steam turbine, 
with no rubbing parts excepting the bear- 
ings, results of course in a high mechan- 
ical efficiency because of small friction 
losses. The fact is also generally appre- 
ciated in the technical world by this time, 
that the turbine needs no cylinder oil for 
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lubrication, so that the condensed steam 
may again be fed into the boilers. 

The Westinghouse Machine Company 
has already furnished, or has under con- 
struction, 175,000 horse-power in the Par- 
sons steam turbine in the past few years, 
and the construction of the machine is 
somewhat familiar to many engineers. 
The fundamental principle of the steam 
turbine is conversion of power from the 
kinetic energy of the steam jets imping- 
ing upon the vanes of a rotating bucket 
wheel. The Westinghouse type combines 
the action of an impulse turbine with that 
of a reaction turbine and employs the 
principle of multiple expansion for the 
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tion in Machinery Hall is set up for in- 
spection. The stator comprises a split 
casing of interior proportions conforming 
to those of the rotating cylinder. The 
interior walls of the casing are studded 
with rows of stationary radial blades cor- 
responding to those on the moving cyl- 
inder, but assembled with a reverse pitch. 
Upon the adjacent surfaces of both the 
stator, or cylinder, and of the rotor, or 
spindle, are rings of blades between which 
the steam passes. Steam enters the work- 
ing part through a ring of stationary guide 
blades which give it direction. Expand- 


ing beyond these blades the steam im- 
pinges upon a ring of moving blades which 
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with shorter blades, these again lenythen- 
ing to the end of the second drum. The 
rotating-balance pistons are equal in num- 
ber to the number of drums, and each 
piston is of such diameter that the axial 
thrust resulting from the impact of the 
steam upon the blades of any drum is ex- 
actly balanced by corresponding pressure 
against the pistons. These pressures are 
at all times equalized by means of the 
ports and the pipes, so ihat the balancing 
of the rotating element is entirely inde- 
pendent of the absolute or relative press- 
ures in the various stages. The balance 
pistons revolve within the casing with a 
close fit, but without mechanical friction. 


me, 
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reduction of steam velocities instead of a 
single expansion as in the impulse tur- 
bine. 

There are three essential parts to the 
turbine, the rotor, the stator and the bal- 
ancing pistons. The rotor consists of a 
cylinder of three or more drums of in- 
creasing diameter, upon the periphery of 
each of which are mounted numerous 
rings of radial vanes. Direct-connected 
to the rotor shaft is the rotating field of 
the generator. The special construction 
of the rotating field of the Westinghouse 
turbo-generator can be seen in the West- 
inghouse exhibit in the Palace of Elec- 
tricity, where a 400-kilowatt generator 
of the same size and type as that in opera- 


receive first the impact and then a re- 
action due to the difference in pressure 
on the two sides of the ring blades, this 
series of action being repeated throughout 
the cylinder, the pressure of the steam 
alternately decreasing and increasing with 
the passage through the alternating rings 
of blades, and gradually lowering that of 
the vacuum. In this form of turbine the 
area for the expansion of steam is secured 
by gradually increasing the annular vol- 
ume between rotor and stator, which may 
be regarded as single annular nozzles. 
Blades of increasing length are employed 
in the first drum until a mechanical limit 
is reached, when the diameter is abruptly 
increased and a second progression begun 


leakage of steam past the piston is pre- 
vented by deep grooves in the periphery, 
which interposes so devious a path for the 
steam as to render loss from this source 
quite inappreciable. ‘The speed is regu- 
lated by a centrifugal governor somewhat 
like that in the usual steam engine, steam 
being admitted according to the work to 
be done. The unit exhibited in Machin- 
ery Hall works at 150 pounds steam press- 
ure, and is provided with a surface con- 
denser. The bearings, because of the high 
speed, are provided with forced lubrics- 
tion under the pressure of a small pump 
driven by the turbine itself. The pener- 
ator is three-phase, 440 volts, 7,200 alter- 
nations, and revolves 3,600 times a min- 
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ute, or at a peripheral speea of about 
7,000 miles a day. This unit in opera- 
tion furnishes all of the alternating cur- 
rent for the Westinghouse exhibits in the 
Palace of Machinery, Electricity and 
Transportation. It is planned tw run the 
machine without a stop during the period 
of the exposition. 

The De Laval is perhaps the oldest and 
best-known type of steam turbine in this 
country. Its earlier applications were not 
in the electrical field, but now apecial 
generators have been designed for con- 
nection to this form of turbine and it is 
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nected in series. Each frame has four 
poles and is of standard form, but the 
generator as a whole was designed and 
built by the Bullock company especially 
for the De Laval Steam Turbine Com- 
pany. This turbine like others of the 
De Laval type may be operated either 
condensing or non-condensing by simply 
using the nozzles so marked, no other 
changes being necessary. The speed of 
the wheel which is thirty inches in di- 
ameter is about 10,000 revolutions per 
minute, but the actual working speed 
of the reducing gear shafts to which the 
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being installed in central stations al- 
though not built in euch large units as 
the other types described. A De Laval 
lurbo-generator built for street railway 
‘crvice ia on exhibit in the space of the 
Bullock Electric Manufacturing Com- 
pany, section 15, Electricity Building. 1t 
is a standard 300-horse-power machine, 
driving through gears a double 200-kilo- 
watt, 550-volt, direct-current generator. 
The generator is duplex in order to 
equalize the stresses in the turbine gear 
case. Each shaft carries an armature giv- 
ing 25 to 275 volts and these are con- 


generators are coupled is 900 revolutions 
per minute. ‘The cardinal principle of 
the De Laval system is to expand the 
steam through nozzles so as to obtain 
a maximum velocity and to utilize this 
velocity by impinging the steam against 
buckets arranged on the periphery of a 
wheel. The ideal speed of this wheel 
is one-half the velocity of the steam 
which gives a very high rate of 
rotation. The velocity of the turbine 
wheel and shaft, in most cases too great 
for practical utilization direct, is con- 


siderably reduced by means of a pair of 
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spiral gears, usually. made ten to one, 
and these are enclosed in a gear case. 
The pinion which is made eolid with the 
flexible shaft engages with either one or 
two gear wheels. The gear is forced on 
a heavy shaft which is connected through 
couplings to the armature of the gener- 
ator. ; 

The turbine wheel is mounted upon 
a alender flexible shaft and in such po- 
sition relative to the wheel case as to re- 
volve entirely free. The wheel case and 
the wheel-case cover are so ahaped as to 
form safety bearings around the hub of 
the wheel for the purpose of catching 
and checking ite speed in case of an ac- 
cident to the shaft. The steam after pass- 
ing through the governor valve enters 
the steam chamber where it is distributed 
to the various nozzles. These, according 
to the size of machine, range in number 
from one to fifteen. They are generally 
fitted with shutting-off valves, by which 
one or more nozzles can be cut out when 
the turbine is not loaded to its full ca- 
pacity. This allows steam of boiler prese- 
ure to be almost always used, and adds 
to the economy on light loads. After 
passing ‘through the nozzles, the steam is 
completely expanded, and in blowing 
through the buckets its kinetic energy is 
transferred to the turbine wheel. After 
performing its work the steam passes into 
a chamber and out through the exhaust 
opening. The turbine shaft is made very 
slender, which gives it a certain amount 
of flexibility and allows the wheel, when 
the so-called critical speed is reached, to 
revolve around its true centre of gravity. 
This critical speed, dependent upon the 
flexibility of the shaft, occurs well below 
the normal speed of the ‘turbine and marks 
the disappearance of all vibrations. On 
the high-speed shaft and pinion a simple 
system of gravity oil feed is used, a tank 
for oil storage being placed in a con- 
venient location either above the turbine 
or at a distance away on the wall of the 
engine room. All of the low-speed shafts 
are lubricated by the usual ring-oiling 
device. A very compact and sensitive 
centrifugal governor keeps the speed with- 
in a two per cent variation between no 
load and full load by means of a double 
ported balance throttling governor valve 
which controls the steady flow of steam 
into the chamber from which the nozzles 
receive their steam. 

An excellent example of the vertical 
type of turbine is exhibited in the Ma- 
chinery Building by the General Electric 
Company. It consists of a 3,000-horse- 
power Curtis turbine, direct-connected to 
an alternating-current generator produé- 
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ing 6,600 volts at twenty cycles, with a 
speed of 750 revolutions per minute. This 
is the first Curtis turbine to be built with 
the condenser in the base and with this 
arrangement the unit occupies a floor 
space of ten fest seven inches by eleven 
feet one inch, and twenty-two feet four 
inches above the foundation. The ver- 
tical form is favored by this company be- 
cause it eliminates two difficulties en- 
countered in the horizontal type; rapid 
deterioration of bearings due to excessive 
vibration, and friction due to expansion 
of parts of the turbine caused by varia- 
tions of steam temperature. This change 
to the vertical design removes the difh- 
culty due to vibration and also the diffi- 
culties due to variation in temperature 
at various points in the machine. As 
each part of the turbine is practically 
cylindrical, with uniform thickness of ma- 
terial, a gradual change of temperature 
takes place from the point of inlet of 
the steam to the exhaust outlet. The ex- 
pansion which takes place may increase 
the diameter without detrimental effect, 
and the only variations due to expansion 
which require consideration are those due 
to expansion of the shaft and that is 
relatively small. 

The step bearing at tthe base of the ver- 
tical shafts supports the weights of the 
revolving parts and maintains the re- 
volving and stationary elements jn exact 
relation. It consiste of two cylindrical 
cast-iron plates bearing upon each other 
and with a central recess to receive the 
lubricating fluid, which 18 forced in by 
pumps with a pressure sufficient to sus- 
tain the weight of the revolving part. 
It is apparent that 'the entire weight of 
the machine is thus carried on a film of 
fluid and that there is no appreciable fric- 
tion. When the flow of liquid is inter- 
rupted the bearing 1s slowly worn away, 
but experience has shown that interrup- 
tions in the flow seldom cause any deterio- 
ration which prevents the continuance of 
the machine in service after the flow is 
reestablished. The tendency of the bear- 
ing in such cases is to wear itself to a 
new surface so that it operates normally. 
In consequence of the exact relation main- 
tained between the revolving and station- 
ary elements by the step bearings, 1t 1s 
possible to operate the turbines with very 
gmall clearances between the moving and 
stationary buckets. 

The design of this turbine permits the 
use of moderate speeds. Tt is divided 
‘nto four stages, each of which contains 
revolving buckets supplied with steam 
from a set of expansion nozzles. The 
work ia divided between the several stages, 
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consequently the nozzle velocity in cach 
stave is reduced, thereby rendering the 
nozzle action more efficient and perfect 
than when a higher initial velocity is im- 
parted. Under this arrangement the en- 
ergy of the moving steam is effectively 
given up to the revolving part. The di- 
vision of pressure between the stages is 
so arranged as to utilize the largest pos- 
sible proportion of the energy of expan- 
sion. Ordinary operation thus far has 
been with 175 pounds of steam and the 
vacuum of twenty-seven and one-half 
inches. ‘Through the first stage the press- 
ure is reduced to sixty-seven pounds, at 
the second to twenty-three pounds, at the 
third to atmosphere, and at the end of 
the fourth to vacuum of about twenty- 
seven inches. In the condenser four 
square feet of cooling surface is provided 
per kilowatt of rated capacity. 

The speed of these turbines with vari- 
able load is controlled by the automatic 
opening and closing of the original ad- 
mission nozzle sections, the number of 
nozzle sections corresponding to the load 
always being kept in flow. A centrifugal 
governor attached to the top of the shaft 
imparts motion to levers which in turn 
work the valve mechanism. There are a 
number of valves, each communicating 
with a single nozzle section, or in some 
cases two or more nozzle sections. These 
valves are connected to long pistons, by 
which the valve can be opened or closed 
by steam. The motion of each of these 
pistons is controlled by a small pilot valve 
which is worked by the governor mechan- 
ism. The movement of the governor 
mechanism moves the pilot valves succes- 
sively and the main valves are opened 
or closed by the steam. The mechanism 
is simple and imposes a very light me- 
chanical strain upon the centrifugal gov- 
ernor. By suitable adjustment, almost 
any degree of accuracy in speed control 
is obtainable. 

The operation of this type of turbo- 
generator is so perfet that the casual 
visitor at the General Electric exhibit has 
to have his attention called to the fact 
that tthe machine is running. When it 
is considered that this is accomplished 
without the use of a drop of lubricating 
ail the performance is worthy of note. 
his turbe-venerating unit is equipped 
with all of the most modern appliances, 
both steam and electrical, and represents 
a typical modern central station outfit. 
he turbine and auxiliaries are mounted 
on concrete foundations, all of which are 
located in a pit forty-four feet long by 
twenty-five feet wide and about five feet 
deep. These auxiliaries include a centrifu- 
val Worthington circulating pump, direct 
driven by a 125-horse-power induction 
motor, a Worthington dry vacuum re- 
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ciprocating pump belted to a fifty-horse- 
power induction motor, a centrifugal hot 
well pump, dircet-connected to a seven 
and one-half-horse-power induction mo- 
tor and a steam-driven oil pump. The 
induction motors used for operating these 
auxiliaries are run on 440-volt, twenty- 
tiveevele current. The exciter used with 
this outfit consists of a Curtis steam tur- 
bine, direet-connected to a twenty-five- 
kilowatt generator. This unit is of the 
horizontal type and operates at 3,600 
revolutions per minute. ‘The generator 
supplies current for the cascade 
motors which require 1,600 kilowatts 
from 11 to 12 a. M. and from 2 to 3 P. M. 
From 5 to 7 Pp. M. the load has been a 
variable one anywhere from 1,100 to 2,- 
400 kilowatts used in operating rotary 
converters in the St. Louis Transit Com- 
pany’s substation eupplying current to 
the cars running to the fair grounds. The 
remarkably smooth operation of these ro- 
taries when supplied from the turbo-al- 
ternator unit has been commented upon 
bv officers of the Transit company ; in fact, 
the operation of this unit since steam was 
first applied to it has been very satisfac- 
tory. P. E. F. 

St. Louis, September 1. 
> 
Regulating Marine Clocks by Means 

of Wireless Telegraphy. 

At a recent meeting of the Paris Acade- 
my of Science, M. Bigourdan proposed the 
use of wireless telegraphy for time sig- 
naling within cities and their suburbs. 
This has led M. J. A. Normand to call 
attention to his suggestion made some 
time ago that wireless telegraphy be used 
for regulating ship chronometers. Its use 
for this purpose would hardly be neces- 
sary for vessels making short voyages such 
as crossing the Atlantic, but for vesels 
making long trips an opportunity to check 
the chronometer during the voyage would 
be advantageous. This could easily be 
done since such vessels always pass close 
to land from which the signals could be 
cent. It would be sufficient if the ship 
came within 300 miles of the signaling 
station. It was suggested that these sig- 
nals be made, sav, four times a day at 
certain hours. At this time special sig- 
nals could be sent at intervals of one 
second and in this way there would be no 


confusion between the time signals and 
anv others. 


A Telephone Problem. 

A reader of the ELECTRICAL REVIEW 
presents the following problem in tele- 
phony, and would like to learn the expen- 
ence of others who have faced similar 
conditions: There are four ground lines 
running parallel for a distance of four 
miles. ‘There is considerable croesta 
on these lines which it is desirable to 
cut out at the least possible expense. 
What would be the effect of making one 
of the lines metallic, and how much g 
will a disturbance wire do? 


September 10, 1904 


PHOTOMETRIC EXPERIMENTS WITH 
SELENIUM. 


BY FITZHUGH TOWNSEND. 


The peculiar properties of selenium 
have only been generally known for about 
thirty years. In 1873 Willoughby Smith 
made use of selenium as an ohmic re- 
sistance in connection with experiments 
in telegraphy, and he accidentally dis- 
covered that the resistance of this pe- 
culiar metal was lessened by exposure to 
light. A valuable investigation of this 
property of selenium wae carried out by 
Siemens in 1875, and his experiments 
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‘threw a great deal of light on the various 
forms which selenium assumes under dif- 
ferent conditions. He also employed a 
sensitive resistance for the purpose of 
measuring candle-power. Most of the 
succeeding work since these experiments 
has been in the direction of practical 
applications rather than scientific investi- 
gation, and resistances sensitive to light 
have been repeatedly used in methods of 
tranamitting sound and in light teleg- 
raphy. It will be found that there is 
very little literature on the subject 
which gives really accurate information 
with regard to the preparation and the 
properties of selenium. 

This element, which was discovered in 
1817 by Berzelius, can be obtained in 
Various forms. After being melted and 
cooled quickly the selenium assumes a 
translucent vitreous formation, and upon 
being held up to the light it will be seen 
to have a rich dark red color. While in 
this condition it is a dielectric, and can 
be electrified by friction, like glass. If 
the molten selenium le, however, cooled 
slowly it will assume a gray crystalline 
formation, and it is then opeque to light 
and conducts electricity. This latter 
Property, according to the electromag- 
netic theory of light, could not be present 
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if the material were to remain translu- 
cent, and it is well known thet all con- 
ducting metals are opaque to light. While 
in thie condition the specific resistance 
of the element is extremely high, and in 
general too high to be put to any prac- 
tical use. It is, however, sensitive to 
light. By heating for a number of houra 
either the vitreous form or the crystal- 
line form just described the conductivity 
of the metal becomes greatly increased, 
and, if the temperature is reduced very 
slowly te atmospheric temperature, a high 
degree of sensitiveness to light is at- 
tained. It is in this conducting crystal- 
line form that selenium is employed for 
signaling purposes. The vitreous form 
of the element melts at 210 degrees centi- 
grade, but the crystalline forms have a 
considerably higher melting point. 
Selenium, even when in metallic crys- 
talline form, has an extremely high spe- 
cific resistance, and it is necessary, there- 
fore, to construct a rheostat made of it 
in such a way as to offer a great many 
paths for the current between one ter- 
minal and the other. One of the most 
usual methods is to cut two parallel 
threads in a refractory tube made of glass 
or lava, or some such material. A pair 
of parallel wires are then put on the tube 
so that they run spirally side by side 
along the threads. These two wires form 
the opposite electrodes. The tube is then 
made to spin in a lathe, and at the same 
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time heated somewhat above 210 degrees 
centigrade. The vitreous selenium is then 
run along the tube, to which it clings in 
a thin sheet. This method of construc- 
tion necessitates the use of a parabolic 
mirror, because otherwise the light rays 


391 


would only fall on one-half of the sensi- 
tive material. In order to obviate this, 
resistances can be constructed so ae to be 
plane instead of circular. Such a con- 
struction is illustrated in Fig. 1, which 
shows a series of metallic plates grouped 
together and separated from each other 
by mica. Alternate plates are connected 
together and to one of the binding poste. 

Another way of accomplishing the same 
result is to wind two parallel wires close 
together along a broad piece of refractory 


material, such as slate. 
In order to cut down the ohmic resist- 
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ance it is necessary to bring the adjacent 
wires or stepe as near together as possible. 
This distance should be in any case con- 
siderably less than a millimetre. The 
selenium must be put on so as to form an 
extremely thin coating, because the light 
appears to act only on the surface of the 
metal, it being opaque; therefore, if any 
appreciable thickness is allowed, a great 
deal of current will be conducted from one 
electrode to the other through a part of 
the material which is not affected by the 
light, and it is desirable to cause the cur- 
rent to flow along the surface where the 
resistance is altered by the effect of the 
light rays. 

It is obvious, aince the two electrodes 
are composed of a series of wires or plates 
extremely close together, that the effect 
of any moisture deposited on the surface 
will be very noticeable, and that the sur- 
face must be kept dry, if the resistance is 
not to be affected by atmospheric condi- 
tions. In the latest developments by 
Professor Ruhmer, of Berlin, the selen- 
ium resistance is enclosed in an exhausted 
glass bulb, this having been found to give 
the best resulta. 

-Either brass, copper or silver may be 
used in the construction of a selenium 
resistance. One of the difficulties in the 
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construction is to make the molten sub- 
stance stick fast to the electrodes. The 
selenium appears to combine to some ex- 
tent with the surface of the metal on 
which it is deposited when in a molten 
state, forming an extremely thin layer of 
selenide ; this, however, is brittle when 
cold and extremely liable to chip off. If 
the copper or brass is slightly tinned, the 
adhesion of selenium is facilitated. 

After the selenium has been success- 
fully laid over the electrodes in the form 
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of a thin sheet, the resistance thus formed 
should be baked an an oven at a tempera- 
ture of approximately 190 degrees centi- 
grade for a period of three hours, after 
which it should be slowly cooled; this 
process occupying possibly another three 
hours. 

Fig. 2 shows the result of baking a 
resistance formed of vitreous selenium. 
The treatment was imperfect. It will be 
seen from the curve A that the material 
went over into the crystalline form at a 
temperature of about 170 degrees. In 
this experiment, readings for which are 
given in table i, the selenium was main- 
tained at about 180 degrees for an hour 
and a quarter, and on cooling it was 
found to be sensitive to light. 

Fig. 3 illustrates the result of a second 
baking on the same resistance. In this 
case a lamp was placed in the oven and 
the variation of resistance with light was 
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observed at successive temperatures. The 
results show that at the start the resist- 
ance was 100,000 ohms and that there was 
only a slight sensitiveness to light. As 
the temperature increased the sensitive- 
mess—indicated by the difference between 
the dotted curve and the full line curve— 


TABLE I. 
READINGS. 
Temperature Resistance in 
Time Degrees. Ohms. 
10.50 a. {x | a! (ares rc es 
1.00 * 70 7,460,000 
11.15 * 165 70,000 
11.28 * 165 46,000 
11.80 ' 165 21,000 
11.82 ° 165 12.300 
11.85 ' 165 9.540 
11.87 ': 165 8,870 
11.42 ` 166 7,880 
11.46 ' 171 6,700 
1.50 174 5,600 
11.52 174.5 5,830 
11.53 ' 175 4,840 
12.00 mw 145 4,730 
12.10 P. M 178 4,230 
12.13 “` 179 4,150 
12.200 * 179. 4,030 
12.35 “ 185 3,280 
12.49 ° 190 2.770 
12.50 ° 185 3,060 
` 1.00 “ 181 8,590 
1.15 * 176.5 4,100 
1.90 * -69 4,850 
1.45 °° 156 6,820 
1.50 * 149 7,880 
1.55 * 140 10,300 
2.05 ‘ 185.5 13,220 
2.12 ' 124 18.530 
2.0 ° 116 27,000 
2.23 ' 115 29,200 
3.00 ' 31 2,610,000 


diminished rapidly, disappearing entirely 
at about 170 degrees. As shown in table 
ii, the temperature was maintained at 
about 180 degrees for a considerable 
time, and slowly reduced to that of the 
surrounding air. The curve sheet shows 
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THE Fiat Type. 
that the material began to be sensitive 
to light on cooling at about 130 degrees, 
and at sixty degrees there was a marked 
increase in the reduction of the ohmic 
resistance produced by turning on the 
light, and this remained as a permanent 
property of the resistance. It will also 
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be noticed that the selenium on being 
cooled slowly did not return to the orig- 
inal high resistance, but that this was 
reduced to about 37,000 ohms in the dark 
and 21,000 in the light. 

Other similar experiments showed that 
on cooling slowly the marked increase in 


D.C. 110 
Fie, 6.—RctAMkR CerL IN EXBAUSsTRD BULB 
IN CONNECIION WITH A PARABOLIC MIRROR. 
the difference between the curve for dark- 
ness and the curve for light occurs always 
at about sixty degrees centigrade. 

It will be noted, therefore, that the 
prolonged baking and slow cooling have 
the effect of reducing the ohmic resist- 
ance, and increasing the sensitiveness. 


TABLE II. 
READINGS. 
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Time Temperature. | Resistance | Resistance 
s Degrees C. |in Darkness.| in Light. 


12.04 P.M, | ...... 928,000 230,010 


12.16 * 81.5 184,000 1 40,800 
12.20 “ 98.5 101,700 94,700 
12.28 * 108 44,600 44,500 
12.30 ‘ 107 86,000 $4,600 
12.42% | 111.5 29,100 28,500 
12.50 " 118 21,900 21,000 
12.58 -` 125 17,300 17,200 
1.04 * 135.5 18,080 12, 

1.08 ° 187.5 11,770 11,600 
1.18 147 8,280 8, 

1.14 ` 155 6,890 6, 

1.15 * 160 600 | mae 
1.17 ' 169 $8.0 t vison 
1.19 * 170 4840 | wee 
1.23 ` 172 BOC | wees 
1.41 ° 175 400 | o ees 
1.47 ' 182.5 oA) Jo o o anns 
1.49 ' 188.5 3,140 [| wees 
1.58 ` 185 BOT | ee 
1.55 “ 189.5 2860 | en 
1.56 ` 192 2.660 | anen 
5.82 ° 189 2,300 | ee 
5.50 ' 178 8S0 Jooo 
5.56 “ 159 4,570 J) oes 
&.58 * 155.5 4,780 | ea eee 
6.01 ` 152.5 4800 | ee 
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Experiments were carried on to deter- 
mine the effect of slight impurities in the 
selenium used, and it was found that-one 
or ¢wo per cent of copper selenide or 
nickel selenide could be present without 
affecting to a marked extent the sensitive- 
ness of the resulting resistance. 

The idea of using a sensitive resistance 
for the purpose of measuring light is 4 
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very attractive one in that it involves 
reducing photometry to a mechanical 
process. The reading of a current indi- 
cating instrument being substituted for 
the opinion of the observer would make 
the results more definite. The*main dif- 
ficulty lies in the fact that selenium is 
more sensitive to some wave lengths than 
to others; therefore, at present, it seems 
difficult to use selenium as a light stand- 
ard. It can, however, be used for pur- 
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Fie. 7.—ExposuRE CURVE OF A CYLINDRICAL 
Tyvek Rumer RESISTANCE ENCLOSED IN 
AN ExwacsteD BULB. 

poses of comparison between similar 

lights. Ite properties in this respect can 

be judged from the results to be de- 
scribed. 

Fig. 4 gives the variation in the resist- 
ance during exposure to light in a plate 
made of pure selenium; an incandescent 
lamp was used, giving seven candle- 
power, ite voltage being maintained con- 
stant. The distance between the surface 
of the selenium and the axis of the lamp 
was forty centimetres. The curve illus- 
trates the characteristic behavior of selen- 
ium during exposure to light. A kind 
of fatigue appears to exist in the sensi- 
tive material, and, as the time elapeses, 
the ohmic resistance drops at a nearly 
uniform, though slow, rate for a very 
long time. This is apparently not due to 
a change in temperature, because the tem- 
perature of the registance undoubtedly 
reaches a constant value well ineide of 
400 minutes on account of the small mas 
and large radiating surface. The curve 
shows the characteristic sudden decrease 
in resistance when the light is turned on 
at zero time. 

The construction used in this case was 
that shown in Fir. 1; it was employed 
mainly because it enabled the eame frame 
to be used for a series of testa. A wire- 
wound resistance gives better results be- 
cause the adhesion of the material is 
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stronger, and the flow of current ie more 
along the surface on account of the fact 
that the material sinke down between the 
wires. 

Fig. 5 shows results obtained with a 
selenium plate made by Ruhmer; it shows 
the same slight decrease in ohmic resist- 
ance during exposure to light, and also 
indicates the gradual way in which the 
resistance recovers on turning off the 
light. Complete recovery requires twenty 
hours. 

It was found that under the proper 
conditions the same curve between time 
and candle-power can be obtained from 
day to day at the same temperature, and 
this matter was investigated quite thor- 
oughly. 

A cylindrical Ruhmer cell contained in 
an exhausted bulb was used in connec- 
tion with a parabolic mirror. The source 
of light was maintained at a distance of 
150 centimetres from the eelenium. 

The connections were as shown in Fig. 
6, in which a double throw switch is used 
to compare the reading of the millivolt- 
metre when connected to the selenium 
resistance with its value at the same volt- 
age when connected to the adjustable 
ohmic resistance R. 

Fig. 7 shows a curve giving the be- 
havior of a cell of this type during ex- 
posure to light. It will be seen that the 
change between the resistance in the dark 
and in the light is very great, and that 
there is a slight variation in the value 
of the resistance during the exposure. 
It was found that the time during which 
the selenium had remained in the dark, 
the intensity of the light to which it had 


110 12% 130 140 Iw lw 170 150 190 
Defiections 


Fic. 8.— CALIBRATION CURVES. 


been previously exposed and other con- 
ditions affected the curve thus obtained, 
and it was necessary to determine some 
method by which the same reading of 
resistance could be reproduced by the 
same candle-power from day to day. 
After trying several methods, the fol- 
lowing was found to give very good re- 
sults: having allowed the resistance to 
stand in the dark for about twenty houra, 
the battery current is then sent through 
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the selenium resistance after the voltage 
has first been adjusted to the desired 
value, by noting the deflection obtained, 
using the resistance R in Fig. 6. This 
voltage was then maintained constant, 
and the double throw switch was allowed 
to remain thrown, so as to connect the 
battery permanently to the selenium re- 
sistance. This is kept in the dark with 
the current flowing through it for ten 
minutes. At the end of this time it is 
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Fic. 9.—CurveE SHOWING TEMPERATURE 
VARIATION IN CONDUCTIVITY. 


exposed to the first lamp, and at the end 
of five minutes the reading of the milli- 
voltmeter is taken; the light is cut off at 
the end of five minutes’ exposure, and the 
deflection is allowed to drop to some 
value above the minimum deflection 
which would be obtained by keeping the 
resistance permanently in the dark. In 
this case the deflection dropped to 100, 
the minimum deflection corresponding 
to permanent darkness being in the neigh- 
borhood of eighty-four. 

Upon reaching thie value the selenium 
was exposed to the next light in the 
series for five minutes, and then dark- 
ened. The deflection having been again 
allowed to drop to the same value as be- 
fore, it was exposed to the next succeed- 
ing lamp for five minutes. In this 
method, each successive lamp must be 
of a highar candle-power than the preced- 
ing, and the resulte obtained furnished 
a calibration curve, which is indicated by 
the letter A in Fig. 8, and it is possible 
to reproduce this curve from day to day. 

The method described, however, is al- 
together too slow for convenient use, and 
it would be impoasible to be sure that 
after testing one lamp the next one 
would be higher in candle-power. 

The second method will overcome this 
difficulty, and is as follows: The resist- 
ance is exposed to a high candle-power 
lamp for about forty-five seconds, and 
ihe deflection is then allowed to drop in 
the dark to a value somewhat above that 
used in the case given before. This value 
was taken at 110. When the deflection 
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reaches this value, the resistance is ex- 
posed to the first light of the series for 
five minutes; it is then darkened and the 
deflection allowed to drop again to 110; 
this process is repeated for a succession 
of different lamps. 

By this method the curve B was ob- 
tained with a number of lamps, and it 
may be taken as a calibration curve for 
the selenium resistance in question. The 
curves A and B illustrate in an interest- 
ing way the effect of the different meth- 
ods of taking readings on the resulte 
obtained. 

The curve shown in Fig. 9 gives the 
temperature variation in the conductivity 
of the same specimen, the readings being 
taken with the selenium in darkness. 

The impression obtained from the re- 
sults of these experiments is that at pres- 
ent a selenium resistance is hardly as 
good as the well-known forms of pho- 
tometer with all their drawbacks, and 
that at best it should only be used to 
compare lights substantially similar in 
color. For measuring the illumination 
of a room, however, it is extremely con- 
venient and quite accurate enough. It 
is, no doubt, possible to increase the value 
of the selenium resistance as a means of 
measuring light by further investigation 
and development. The difference between 
‘the results obtained with a crude con- 
struction, as shown in Fig. 4, and an 
improved type of resistance which gave 


the values of Fig. 7, indicate what can 
be done in this way, and there is at least 
reason to hope that when as much time 
has been spent upon the develupment of 
a selenium photometer as on that of pre- 
vailing types, very different results may 
be obtained. l 

The experiments described were carried 
on in the laboratory of the Electrical En- 
gineering Department of Columbia Uni- 
versity, and the writer desires to ac- 
knowledge the assistance of Messrs. J. E. 
O’Shea, M. Palmer, C. Baumgarten, C. 
F. Strong and G. W. Hochsprung, stu- 
dents in the Department, who have as- 
sisted in carrying on the experiments 
from year to year. 
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Lake Erie & Western Will Experi- 
ment with Electricity. 

On the Peoria division, where the com- 
petition of the electric surface lines is 
very keen, the Lake Erie & Western 
Railroad, belonging to the Vanderbilt 
group, will install electric motors in an 
attempt to recover some of its lost traffic. 
Should this experiment prove successful, 
it is probable that the Lake Erie & 
Western will have an electric passenger 
service for the entire distance between 
La Fayette and Indianapolis. 
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THE ASSOCIATION OF EDISON ILLUMI- 
NATING COMPANIES. 


TWENTY-FIFTH CONVENTION HELD AT 
NEW CASTLE, N. H. 


The Association of Edison Illuminating 
Companies held its twenty-fifth con- 
vention at Hotel Wentworth, New Castle, 
N. H., August 30, 31, and September 1, 
1904. 

The meetings were presided over by 
President J. B. McCall, of Philadelphia. 
Interest in the proceedings was well sus- 
tained, and there was a very complete 
attendance of the delegates at each ses- 
sion. All the papers on the programme 
were read and elicited full discussion. 
President Edgar, of the Boston company, 
extended an invitation to all the delegates 
to join in the reception to the foreign 
electrical engineers in Boston on Sep- 
tember 2 and 3. 

The attendance was the largest in the 
history of the association, the following 
companies being represented by the gen- 
tlemen named: 


General Electric Company—cC. A. Coffin, 
president; Eugene Griffin, vice-president; 
Elihu Thomson, Lynn, Mass.; J. R. Lovejoy, 
manager lighting department, Schenectady, 
N. Y.; B. E. Sunny, Western manager, Chi- 
cago; E. D. Mullen, manager, Philadelphia; 
Fred M. Kimball, manager small motor de- 
partment, Boston, Mass.; Charles P. Stein- 
metz, William LeRoy Emmett, Caryl D. Has- 
kins, Schenectady, N. Y.; Wallace S. Clark, 
angineer wire and cable department, Schenec- 
tady, N. Y.; Walter D. A. Ryan, illuminating 
engineer, Lynn, Mass.; George F. Morrison, 
manager lamp works, Harrison, N. J.; A. 
D. Page, Francis W. Willcox, Harrison, N. 
J.; Sidney B. Paine, Boston, Mass.; George 
H. Stickney, assistant illuminating engi- 
néer, Lynn, Mass.; Charles A. Mosman, 
A. L. Rohrer, W. S. Andrews, Schenectady, 
N. Y.; Clyde A. Houghton, Lynn, Mass.; 
Martin J. Insull, Pittsfield, Mass.; Harry J. 
Buddy, Philadelphia, Pa.; P. D. Wagoner, 
H. W. Hillman, E. E. Gilbert, Schenectady, 
N. Y.; H. C. Wirt, engineer supply depart- 
ment, Schenectady, N. Y.; E. H. Mullin, 
New York; F. N. Boyer, manager supply 
department, Chicago; F. P. Cox, meter en- 
gineer, Lynn, Mass.; Theodore Beran, F. C. 
Bates, New York. 

Edison Electric Illuminating Company, 
Boston—Charles L. Edgar, president; A. S 
Knight; William H. Atkins, general super- 
intendent; W. H. Francis, purchasing agent, 
J. W. Cowles, superintendent of distribu- 
tion; Herbert A. Wagner, New York; 
Welles E. Holmes, district superintendent, 
Newton, Mass.; LaRue Vredenburgh, man- 
ager department of publicity, Boston; Sid- 
ney Hosmer, superintendent of installation, 
Boston; Charles H. Parker, assistant super- 
intendent generating department, Boston; 
Arthur G. Pierce, Boston; Leonard L. El- 
den, electrical engineer, Boston; Gerhard 
M. W. Goettling, storage battery engineer; 
R. S. Hale, Charles H. Merrick, contract 
agent; John S. Vogler, claims and adjust- 
ments; W. P. Hancock, superintendent gen- 
eral department; Charles J. Hatch, special 
agent; Crawford R. Brown, superintendent 
of standardizing and testing: F. Ellwood 
Smith, suburban district manager. 

Chicago Edison Company—Samuel Insull, 
president; Walter M. Anthony, comptroller; 
Peter Junkersfield, George N. Eastman, Er- 
nest Lunn, superintendent of storage bat- 
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teries; Robert C. P. Holmes, John W. Fer- 
guson, assistant to contract agent; Edwin 
J. Fowler, W. G. Carlton, assistant to chief 
operating engineer. 

Edison Electric Light Company, Phila- 
delphia—Joseph B. McCall, president; Jo- 
seph D. Israel, secretary and manager; Will- 
iam C. L. Elgin, electrical engineer; Will- 
iam F. Hafrity, Charles J. Russell, district 
manager; John W. Meyer, P. H. Bartlett, 
superintendent of installation; Howard K 
Mohr, manager advertising bureau. 

New York Edison Company—Thomas E. 
Murray, second vice-president; H. M. Ed- 
wards, Robert A. Carter, A. H. Ackermann, 
engineer meter and test department; Arthur 
Williams, general inspector; Walter F. 
Wells, superintendent Waterside station. 

Edison Illuminating Company, Detroit, 
Mich.—Alex. Dow, vice-president and gen- 
eral manager; Hoyt Post, director and at- 
torney; Samuel C. Mumford, assistant sec- 
retary; John W. Brennan, purchasing agent. 

Edison Electric Illuminating Company of 
Brooklyn—E. A. Leslie, second vice-presi- 
dent and general manager; W. W. Freeman, 
secretary. 

New Bedford Gas and Edison Light Com- 
pany—George K. Stetson, president and gen- 
eral manager; Charles R. Price, treasurer. 

G. W. Brine, vice-president and treasurer 
Georgia Railway and Electric Company, At- 
lanta, Ga. 

Leon H. Scherck, Birmingham Railway, 
Light and Power Company. 

Byron T. Burt, general manager Chatta- 
nooga Electric Company, Chattanooga. 
Tenn. 

W. H. Johnson, director Beacon Electric 
Light Company, Chester, Pa. 

Louis A. Ferguson, Commonwealth Elec- 
tric Company, Chicago. 

Mathias E. Turner, Cleveland Electric 
Illuminating Company. 

J. H. Lovejoy, president Des Moines Edi 
son Company, Schenectady, N. Y. 

Thomas G. O'Dea, Erie County Electric 
Company, Erie, Pa. 

Harry Bottomley, superintendent Fall 
River Electric Light Company, Fall River, 
Mass. 

Charles C. Perry, secretary and treasurer 
Indianapolis Light and Power Company, 
Indianapolis, Ind. 

James B. Foote, Jackson Light and Power 
Company, Jackson, Mich. 

J. W. Reeves, general manager Citizens’ 
Light, Heat and Power Company, Johns- 
town, Pa. 

A. M. Worthington, general manager 
Louisville Lighting Company, Louisville, 


R. S. Wallace, superintendent Peoria Gas 
and Electric Company, Peoria, Ill. 

W. S. Barstow, consulting engineer, Port- 
land General Electric Company, Portland, 
Ore., New York. 

M. A. Beal, Rockford Edison Company, 
Rockford, Ill. 

W. F. White, Union Electric Light and 
Power Company, St. Louis (Missouri Edi- 
son Electric Company), New York. 

William Chandler, Edison Sault Electric 
Company, Sault Ste. Marie, Mich. 

Dwight P. Robinson, engineer Seattle 
Blectric Company, Boston. 

G. H. Edes, J. R. Lovejoy, vice-president 
Edison Electric Light Company, Schenec- 
tady, N. Y. 

F. G. Sykes, electrical engineer Schenec- 
tady Railway Company, Schenectady, N. Y. 

D. L. Huntington, second vice-presiden 
and general manager Washington Water 
Power Company, Spokane, Wash. 

E. J. Bechtel, superintendent of lighting, 
Toledo Railways and Light Company, Tol- 
edo, O. 

H. W. Fuller, general manager Potomac 
Electric Power Company, Washington, D. C. 

Ernest H. Davis, Edison Electric Illumi- 
nating Company, Williamsport, Pa. 

Wilson S. Howell, Electrical Testing La- 
boratories, New York. 
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Clayton H. Sharp, test officer Electrical 
Testing Laboratories, New York. 


W. F. Little, Electrical Testing Labora- 


tories, New York. 
Herbert Lloyd, president Electric Storage 


Battery Company, Philadelphia. 
G. H. Atkin, manager Electric Storage 


Battery Company, Chicago. 
John R. Williams, Electric Storage Bat- 


tery Company, Philadelphia. 
Forrest E. Barker, whairman Massachu- 
setts Board of Gas and Electric Light Com- 


missioners, Boston, Mass. 
T. F. Flanagan, electrician U. S. Navy 


Yard, Portsmouth, N. H. 

The following officers were elected for 
the ensuing year: 

President, Joseph B. McCall, Phila- 
delphia, Pa. 

Vice-president, D. L. Huntington, 
Spokane, Wash. 

Treasurer, Alex Dow, Detroit, Mich. 

Secretary, E. A. Leslie, Brooklyn, N. Y. 

Assistant Secretary, H. C. Lucas, Phila- 
de!phia, Pa. 

Executive Committee: Joseph B. Mc- 
Call, chairman; Samuel Insull, C. A. 
Brine, Charles L. Edgar, Louis A. Fer- 
guson, John W. Lieb, Jr., D. L. Hunting- 
ton, Alex. Dow, E. A. Leslie. 


THE PROBLEM OF THE TELEPHONE 
RELAY. 


BY DR. JOHN TROWBRIDGE. 


The future historian of the rise and 
progress of telegraphy and telephony in 
America must devote much space to the 
invention of the telegraphic relay; and 
to a consideration of the claims of Morse 
and of Henry. The relay in the early 
days of telegraphy seemed all important; 
but in these days of better electrical 
engineering it has lost the preeminent 
regard it had among the early telegra- 
phers. Nevertheless, it has its place and 


important functions. The wonder is that. 


the sister art of telephony has not fol- 
lowed the progress of telegraphy and has 
not already its relay. 

The tendency of the times is in the 
direction of improved telephone lines 
rather than in employing more sensitive 
instruments on comparatively imperfect 
lines. 

The telephone is generally regarded as 
a very sensitive instrument even in its 
practical form; a telephone relay must 
evidently be more sensitive than the tele- 
phone it proposes to relay; many tele- 
phone engineers, therefore, doubt whether 
a relay can be invented, especially when 
one considers the crepitating and buzzing 
effects of carbon transmitters. Such en- 
gineers, therefore, believe that long-dis- 
tance telephony must result from im- 
proved lines rather than from relay in- 
struments. The cost of such improved 
lines, however, is enormous and soon be- 
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comes prohibitive, and a practical relay 
is much to be desired from the point of 
view of economy. From a scientific point 
of view, it would be of great interest; for 
the working of such an instrument in 
transmitting rapid alternations unim- 
paired or slightly modified, could not fail 
to increase our knowledge of accoustics. 
It would also round out the relations of 
telegraphy and telephony. 

I have, therefore, devoted much time 
to the subject of the telephone relay and 
have produced an instrument which works 
on lines of a certain character. 

Before speaking of the character of its 
working, let us consider the problem of 
the telephone relay more closely. We have 
said that the telephone is considered a 
very sensitive instrument. The student of 
acoustics, however, soon finds that it is a 
very imperfect instrument compared with 
the human ear; its working is immensely 
aided by human intelligence, much in 
the same way that the gaps in the repro- 
ductions of the phonograph and grapho- 
phone are supplied by the knowl- 
edge of what must be the sequence, 
and what words must be supplied; much 
as the foreigner understands the slurring 
of the German genders or French par- 
ticles by the American tourist. 

The telephone relay, too, must take this 
imperfect rendering of speech, and being 
also an instrument with similar parts— 
that is, being provided with a diaphragm 
more or less damped by transmitting de- 
vices—might put an additional burden 
on human intelligence. 

A telephone relay may work in a labora- 
tory when treated with due consideration 
and with experimental skill; but in prac- 
tical use its vagaries will receive no char- 
ity; the occupant of a room in the Wal- 
dorf-Astoria wishes to communicate with 
Chicago with the same instrument that 
he uses to speak to the office in the hotel; 
and the telephone engineer does not wish 
to add to the complexity of an already 
heavily loaded system. 

From the engineer's point of view sub- 
stitution on different lines of different in- 
struments adapted to the peculiar condi- 
tions on various lines is not favored either 
in telegraphy or telephony; in this re- 
spect practical methods depart widely 
from scientific methods. The theoretical 
electrician adapts his instrument to the 
conditions of the experiment. When teleg- 
raphy and telephony become more refined 
arts a variation in instruments will prob- 
ably take the place of the present uni- 


formity. 
Turning now to the working of the 
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relay with which I have been experiment- 
ing, I will speak of its working without 
entering into a detailed account of its 
construction, further than to say that the 
diaphragm holds a very minute solenoid 
in a balanced magnetic field and that 
the diaphragm actuates a transmitter. 
The articulation of this instrument used 
as a relay on all lines within the com- 
pass of a laboratory is as good as that 
of the ordinary telephone; the wonder 
is that, with its diaphragm loaded, it 
repeats so well the articulation given to 
it; for it 1s a mechanical ear and must 
superimpose ita own gaps upon those 
transmitted to it. Through the courtesy 
of Mr. Hammond Vinton Hayes, engi- 
neer of the American Telegraph and 
Telephone Company, the instrument was 


tried on the line between New York and 


Boston. 

The relay being placed at the middle 
of the line, a comparison was made of its 
working with the ordinary instruments 
used on the line without break. On such a 
line the working of the relay proved in- 
ferior to that of the ordinary telephone 
with its transmitter. 

On such a comparatively short and com- 
paratively good line the conditions were 


too exacting for this relay; for the origi- 


nal transmitting instruments showed no 
failure in loudness and articulation. Why 
should one, therefore, expect to surpass 
such working by the use of an instrument 
with the additional impediment of a load- 
ed diaphragm ? 

In all cases, it seems to me, where any 
relay method is compared with the work- 
ing of the ordinary instrument on the 
unrelayed line, the message must be given 
to the relay before the electrical energy 
has fallen too low and before the articu- 
lation has, by reason of great capacity and 
unbalanced conditions, become inarticu- 
late although still loud. 

I have experimented with a line rep- 
resenting the distributed capacity of a 
cable of about forty miles in length, on 
which the working of the relay surpassed 


both in articulation and loudness the - 


working of the ordinary telephone in- 
struments. The relay was placed at the 
middle of the line, the ordinary instru- 
ments were used in comparison on the 
undivided line. 

The experiments with the relay on such 
a line developed the interesting fact that 
high notes were transmitted better by the 
relay over half the line, than by the ordi- 
nary instruments over the undivided line: 
a boy’s voice was much clearer than a 
man’s decep voice. The attenuation coeff- 
cient was less for high notes than for 
low notes, 

With the improvements contemplated 
in this form of relay there seems to be 
prospect of its practical use on lines simi- 
lar in character to that I have described: 
that is, unloaded lines of considerable 
length. 
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Electrical Patents. 


A method of rendering storage battery 
gases non-explosive has been recently pat- 
ented by Mr. Thomas A. Edison, of 
Llewellyn Park, N. J., who has assigned 
the patent to Edison Storage Battery 
Company, of Orange, N. J. The 
can, which is made of thin, nickel- 
plated steel, is provided with a neck, hav- 
ing a perforated plug therein, and car- 
ried by this plug is a deflecting plate for 
diffusing the gases escaping through the 
perforations. At the top of the neck is a 
suitable cooling medium, through which 
the gases pass. When the apparatus 1s 


METHOD oF RENDERING STORAGE BATTERY 
Gases Non-EXPLOBIVE. 


not provided with special means for ef- 
fecting the separation of the mechanically 
entrained globules the gases will escape 
continuously through the perforations in 
the plug, but if separating devices are 
employed the gases will escape intermit- 
tently through these perforations. The 
escaping gases will be deflected outwardly 
by the deflector, so as to be comparatively 
attenuated, and they will escape through 
the cooling medium in a highly rarefied 
condition. Even if they could ignite on 
the outside of the medium, the radiating 
capacity of the latter is sufficient to pre- 
vent its becoming hot enough to ignite 
the gas below it, so that no explosion can 
take place. This is especially true when 
the deflector is used, since otherwise there 
would: be danger of a small stream of gas 
passing directly from each perforation 
through the medium in a sufficiently con- 
centrated condition as to result in the 
gauze being dangerously heated. 

An improvement in wireless electrical 
signaling has been devised and patented 
by Mr. Michael Pupin, of New York, 
N. Y. The invention consists in an im- 
provement of wireless transmission of elec- 
trical signals whereby the telephone re- 
ceiver at the receiving station is brought 
into syntony with the rate at which the 
individual spark impulses at the sending 
end aré delivered. In carrying out the 
invention an alternator is employed, gen- 
erating an approximately sinusoidal elec- 


ELECTRICAL REVIEW 


tromotive force of definite frequency. A 
transformer is provided having a primary 
and secondary, and also a key, capable of 
opening and closing the primary circuit 
of the transformer. A spark-gap is em- 
ployed, as are also condensers. The sec- 
ondary of an induction coil is connected 
in series with the upright wire of a wire- 
leas transmitting station. The distance 
between the electrodes of the spark-gap is 
such that the difference of the alternating 
electrical potential impressed upon it will 
at each one of its maxima pointe produce 
a spark between them and set up a series 
of oscillations in the local circuit. The 
frequency of the spark delivery will there- 
fore be the frequency of the alternator. 
These oscillations are transmitted induc- 
tively to the upright wire and supply the 
necessary energy for the electrical waves 
which are transmitted from the upright 
wire ito space. The condensers and the 
effective inductance of the primary circuit 
are suitably adjusted in accordance with 
the well-known practice. The receiving 
apparatus may be described as followe: an 
upright receiving wire is employed. Con- 
nected with a suitable small coil is a 
coi] which surrounds the permanent mag- 
net of a telephone receiver. The disc of 
this receiver is adjusted in such a way as 
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to have a definite frequency of oscillation. 
This frequency is equal to the frequency 
of spark delivery or of the alternator at 
the transmitting end or to an integral 
multiple thereof. Under these conditions, 
the electro magnetic impulses produced in 
the local receiving circuit are in syntony 
with the vibrating period of the movable 
disc. 

An electric furnace to be employed in 
the treatment of comminuted material 
from which the metal is to be extracted 
has recently been patented in this country 
by Carl Gustaf De Laval, of Stockholm, 
Sweden. A furnace chamber is employed, 
also electrodes, between which is produced 
the electric arc which is the heat focus. 
An outlet for gases or metal vapors is 
provided and also inlets for the com- 
minuted material to be treated. The elec- 
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‘trodes pass through opposite side walls of 
the furnace and are located above the 
hearth. The hearth extends from the end 
wall to the opposite wall in which is 
provided an opening, through which the 
molten material is drawn off. A plurality 
of inlet openings may be employed, each 
having its inner end flared or enlarged. 
Communicating with said openings are 
cylinders provided with hoppers and in- 
ternal transport screws. ‘The crushed ma- 
terial is placed in the hopper whence it 


descends into the cylinders. The screws 
in said cylinders are then rotated by any. 


suitable means to force said material 
through the opening and into the furnace. 
By this construction the material will be 
fed into the furnace so that it will assume 
as a resultant of the impelling force and 
gravity the form of a pile or heap, which 
lies ‘between the electrodes and the inlet 
openings. This pile will also have a 
sloping or inclined face toward the heat 
focus and will diminish in thickness meas- 
ured vertically from the hearth until it 
becomes thinnest at the cdge of the hearth 
and below the electrodes. The material is 
to be fed through the openings at such 
a rate as will maintain the slope at such 
a distance from the heat focus that no 
sudden development of gases will occur 
sufficient to materially disturb or displace 
the material at the surface by causing it 
to fly about, and, further, so that a layer 
of half molten material will be produced 
on the slope surface which will move slow- 
ly down the same, while the volatile in- 
gredients which are liberated will escape 
at the outlet. The new material which 
is pushed in, forces the pile toward the 


electric focus; and this pushing forward — 
is to be so timed and regulated as to 


maintain the slope at proper distances 
from said focus. The outlet opening is 
so placed that the volatile ingredients es- 
cape through it without passing through 
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the electric focus, which would raise their 
temperature. 

Mr. Arthur J. Mundy, of Boston, Mass., 
has assigned to the Submarine Signal 
Company, a corporation of Maine, a pat- 
ent recently granted him on an improve- 
ment in sound transmitters and receivers. 
It has heretofore been thought necessary 
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that the diaphragm of the receiving trans- 
mitter should be in direct contact with the 
medium by which the sound wae being 
tranamitted, and to do this it has been 
necessary to adopt apparatue having in- 
conveniences and faults commensurable to 
those sought to be avoided. The receiv- 
ing instruments have been suspended di- 
rectly in the open sea or mounted in the 
sides of ship, the unprotected diaphragm 
being in all such instances liable to dam- 
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SotnD TRANSMITTER AND RECEIVER. 


age from floating and other obstacles. 
Mr. Mundy has discovered that it is pos- 
sible to encase the transmitter without in- 
juriously affecting its responsiveness to 
sound waves and by the shell of the cas- 
ing to protect it from damage from ex- 
terior agencies. The side of the ship may 
constitute a portion of such a protecting 
shell and the ship may constitute the cas- 
ing. In such case, the use of a tranemit- 
ter entirely within the ship is provided 
for. In the location of the transmitter 
upon shipboard there is employed within 
the ship, and preferably against the side 
thereof, a tank, the shell or side of the 
ship preferably acting as one wall of the 
tank. Within the liquid of this interior 
tank the receiver ig suitably suspended 
_ and the transmitting medium between 
the same and the sound-producing means 
without is practically continuous. The 
medium within the tank and with which 
the transmitter is in contact has the im- 
portant function of insulating the trans- 
mitter from noises of local origin, such as 
traversing the frame and sides of the ship 
have heretofore interfered with and con- 
fused the actual signels in instruments 
where the transmitter has been mounted 
directly in or on the walls of the ship. 
Such noises are not delivered to the liquid 
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of the tank in such a way as to affect the 
transmitter suspended therein; but the 
signal waves, striking the side of the ship, 
pass through and into the tank, where 
they are collected by the transmitter and 
delivered to the operator. 

Charles E. Wilson, of Philadelphia, 
Pa., is the inventor of a sectional electric 
conduit, the object of which is to furnish 
an economical underground conduit-sec- 
tion for electrical or other purposes which 
can be evenly and firmly laid, the parts 
of which are reversible or invertible and 
which by duplicating the parts can be 
made to form a composite conduit of any 
desired capacity. In the embodiment 
of the invention, the conduit-section 
is formed of baked clay. It is 
approximately square in cross-section 
with the corners rounded. It is 
divided by longitudinal median partitions 
into four independent ducts, each of about 
one-quarter of the capacity of the entire 
conduit-section and all similar in shape. 
Opposite the points where the partition- 
lines meet the outer walls of the conduit- 
section are formed four semi-circular 
grooves running from end to end. To 
form a composite electrical conduit, the 
conduit-sections are laid in courses along- 
side of and on top of each other to what- 
ever extent may be desired until the de- 
sired capacity is reached. In doing this, 
the alignment of the conduit-sections is 
maintained by laying them so that the 
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joints of adjacent courses are in a stag- 
gered or alternating relation to each other 
after the manner of brick-laying, and by 
inserting at convenient intervals along the 
grooves, liners, which may consist of small 
cylindrical alignment-pins. 

Tycho Val Aller, of Schenectady, N. Y., 
has assigned to General Electric Company 
a patent recently obtained by him on an 
electrically heated too]. In carrying out 
the invention an electric suspender con- 
nected to the lower ends of which is an 
electrically heated tool, pivoted about an 
axis below its centre of gravity, so that 
when released from the hand of the work- 
man, it is drawn above the work and 
rotates in inverted position, is attached to 
a support over the workman’s bench. The 
tool consists of a core of solid metal, 
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about which strips of asbestos or other 
heat-resisting insulation and resistance 
wire are wrapped in the usual manner. 
One edge of the core projects through a 
grid forming the lower end of an enclos- 
ing casing, and the other edge is rigidly 
secured to a transverse division-plate pro- 
vided with binding-posts for the electrical 
connections and secured to the sides of 
the casing by the screws which secure the 
upper end-plate in place. The electrical 
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conductors are led through the upper 
space within the casing between the trans- 
verse plate and the upper end-plate to the 
binding-posts, and in case access thereto 
is desired, it is only necessary to remove 
the screws holding the upper end-plate in 
position. The upper plate has two sets 
of lugs and projections at its ends. One 
set of lugs is bent up to receive a handle, 
while the other set is bent down beyond 
the longitudinal axis of the tool and pivot- 
ally connected to the lower ends of the 
clastic suspender. The handle is made 
with one or more longitudinal projections 
adapted to engage the suspender and pre- 
vent successive rotations of the tool on its 
pivoted axis to thereby protect the elec- 
trical feed-wires from becoming unduly 
twisted. 

Among other patents issued August 16, 
1904, are thirty-six granted to John S. 
Stone, of Cambridge, Mass., on appa- 
ratus for wireless or espace telegraphy. 
One of these patents has been assigned to 
the Stone Telegraph and Telephone Com- 
pany, of Portland, Me., and the remainder 
are in the hands of W. W. Swann. trustee, 
of Brookline, Mass. 
< 


The Use of Oil for Fuel. 


The Southern Pacific Railroad Com- 


'` pany has recently completed changes in 


ite shops at Sacramento, Cal., permitting 
the use of oil for fuel instead of coal. 
Changes in all of the company's loco- 
motives are gradually being made, so that 
eventually oil will be the only fuel used. 
The company, it is said, has recently pur- 
chased large oil fields in southern Cali- 
fornia. | ee 
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Improving Hard-Rubber Insulators. 

In the study of currents through air, 
quantities to be measured are so small 
that any leakage of the insulators intro- 
duces a serious error. For such instru- 
ments amber makes an excellent insulator, 
except that it is brittle and is expensive 
when in large pieces. Hard rubber is an 
excellent material if surface leakage can 
be prevented. A method of doing this is 
described in this note by Herr H. Scher- 
ing. Posts made of hard rubber should 
have a number of deep slots cut in them. 
This increases the length of the leakage 
path over the surface. But it is desirable 
to protect the post thus made from me- 
chanical injury and dust, and it should 
be surrounded by some form of shield. 
Insulating posts which must be handled 
frequently should have a deep, sharp 
thread or a series of grooves cut in the 
surface. When this is done the hand 
comes in contact with only the outer edge 
of the ridges thus formed, and moisture 
is not transferred to the bottom of the 
grooves. Insulators constructed by this 
method have been used satisfactorily for 
many delicate instruments.—Translated 
and abstracted from the Physikalische 
Zeitschrift (Leipsic), August 1. 

A 
The Influence of Grounding the Neutral Point 
of a Three-Phase Distributing System on 
the Loss of Power in the Dielectric 
of the Cable. 

The effect of grounding the neutral 
point of a transmission system upon the 
dielectric loss in cables has been investi- 
gated by M. Humann in the laboratory 
of Felten and Guirneaume Carlswerk 
Actiengesellchaft at Mülheim on the 
Rhine. The experiments were made on a 
cable 890 metres long, having three cores, 
each twenty-five square millimetres in sec- 
tion. The insulation of the three con- 
ductors and that between them and the 
lead sheathing is a layer of impregnated 
paper 6.8 millimetres thick. For the test 
a high-tension transformer was used, one 
terminal being connected to the conduc- 
tors and the other to the sheathing. Upon 
earthing the centre the lost power in the 
dielectric in watts per kilometre with a 
voltage of 5,000 was 26.3. When one 
phase of the system was grounded, the 
loss increased to 40.2 watts per kilometre. 
For 10,000 volts the losses were respective- 
ly 105.3 and 160.5 watts per kilometre. 
This indicates that the dielectric loss is 
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diminished when the neutral point is 
grounded.—Translated and abstracted 
from lIndustries Electrique (Paris), Au- 
gust 10. 

d 


The Life of Incandescent Lamps. 

In this article, the opportunity for im- 
proving the incandescent lamp is dwelt 
upon, surprise being expressed at the ap- 
parent indifference of incandescent lamp 
users to the quality of the lamps which 
they purchase. As has been frequently 
pointed out, the greatest room for im- 
proved efficiency in electric lighting lies 
with the lamp, and not with boilers, en- 
gines and dynamos. There is no doubt 
whatever that great improvement is pos- 
sible in the incandescent lamp as it is 
now known, but there seems to be little 
real competition between the makers, ex- 
cept in the matter of price, and it is very 
doubtful whether this is to the interest 
of the consumer in the long run. Many 
tests of lamps are made each year, though 
the results of but few are made public, 
and these are usually in such shape as 
to be of little value to any one except 
the person who made the test. It is 
believed that all lamps are made in sub- 
stantially the same way, out of the same 
or similar materials, and when different 
results are obtained it is due to the method 
of handling the material at some stage 
or other. Each maker has some wrinkles 
of his own which he probably thinks of 
great importance. If all these wrinkles 
could be thrown together, it is probable 
that some real progress would be made.— 
Abstracted from the Electrical Magazine 
(London), August. 


A 


The Effect of Radium Rays on the Colon 
Bacillus, the Diphtheria Bacillus 
and Yeast. 

An investigation has been made by 
Mr. 8. C. Prescott, of the Biological La- 
boratories of the Massachusetts Institute 
of Technology, to determine the effect of 
radium rays on various bacilli. It has 
been asserted by various investigators that 
typhoid bacilli and lower organismg are 
destroyed by the action of radium rays. 
To test this, exposures lasting for various 
lengths of time, and with the tube con- 
taining radium at different distances from 
the culture, were made. A careful scru- 
tiny of the culture failed to show that 
radium had any action on typhoid bac- 


teria. A similar treatment of the diph- 
theria bacteria gave only negative results, 
and experiments were made with yeast 
without revealing any destructive effect 
of the radium rays on the life or growth 
of the micro-organisms. The conclusions 
drawn are that radium rays have no effect 
upon fresh cultures of these bacteria when 
the tube is at a distance of one centi- 
metre, and the time of exposure is less 
than one hour and a half; therefore, any 
advantages derived from the therapeutic 
use of radium must be explained in some 
other way than by the direct weakening 
or distortion of the micro-organisms of 
disease. The use of radium tubes in the 
treatment of diphtheria is not recom- 
mended as a substitute for antitoxin— 
Abstracted from Science (Garrison-on- 
Hudson), August 19. 


A 


The New Factory of Siemens Brothers & 
Company at Stafford, England. 

The well-known firm of Siemens Broth- 
ers & Company, Limited, was one of the 
pioneers in the British electrical engineer- 
ing industry. This company has recently 
erected an entirely new factory at Staf- 
ford, for the manufacture of all appa- 
ratus pertaining to the heavier branches 
of electrical engineering. The firm has 
for the last forty yeara been associated 
with Woolwich, where the large Siemens 
works have been established since the 
commencement of their activity. The 
new works are built on a site of fifty 
acres, and comprise, in addition to the 
oflices, the following buildings: a machine 
shop 280 feet long and 270 feet wide, 
arranged in eight bays, four of which are 
provided with galleries; an erecting-shop 
478 fect long by 115 feet wide, arranged 
in three bays, and provided with an annex 
for the boiler-house, water purifving 
plant, ete.; a wood-working shop 120 feet 
long by 100 feet wide; a small foundry 
eighty by fifty fect; a small gas works. 
producing water gas for use in the shops 
and in various furnaces. The offices con- 
sist of a handsome block detached from 
the works, and afford accommodation for 
the clerical and technical staffs. The 
works are laid out on the most modern 
lines in successive bays, with saw-tooth 
roofs lighted from the north. A railway 
runs down the ends across the whole of 
the bays, with branch lines down each bay. 
The shop is so arranged as to afford a 
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minimum handling of material, the fin- 
ished parte passing continuously forward 
from start to finish.—Abstracted from the 
Electrical Review (London), August 19. 


a 
The Principles and Practice of Superheating. 


Superheating, both in principles and 
practice, is, according to Mr. W. H. Booth, 
very little understood by the majority of 
engineers. The author discusses the ther- 
modynamics of steam, showing that, per 
pound, dry saturated steam at the same 
temperature as superheated steam con- 
tains more heat units than the latter, and 
should therefore be a better working fluid. 
This would be the case were it possible 
to use the steam adiabatically. It is the 
iinpossibility of working under this con- 
dition that makes superheated steam more 
economical than saturated steam, the 
superheat of the former acting merely to 
prevent cylinder condensation. The steam 
which works in the cylinder is not super- 
heated. It becomes saturated by the time 
cutoff takes place. Superheat, in fact. 
effects its purpose in the act of its own 
sacrifice. Thermodynamics have no part 
or lot in superheat, and none of the 
economy of superheat arises from widen- 
ing the range of temperatures between 
which the steam works. The author then 
considers the difficulties which have been 
encountered in using superheated steam, 
the first trouble being cylinder lubrica- 
tion. The admission valves gave a good 
deal of trouble, though we are learning 
to overcome this. Superheat is a remedy 
for the faults and losses which arise be- 
cause steam engines are not constructed 
of materials which behave as do the ma- 
terials of the engines on which text-book 
calculations are founded. Actual en- 
gines are brought nearer to the condition 
of such ideal engines by means of super- 
heat than any other means yet practiced 
or considered.—Abstracted from the 
Tramway and Railway World (London), 


August 11. 
a 


Electric Lighting of Railway Trains. 


In this article M. L. Munch considers 
the advantages of the electric lighting of 
railway trains, as compared with other 
systems, and dwells at some length upon 
the advantages of the axle-light systems. 
The first method of lighting trains by 
means of electricity attempted was to use 
a generator placed in the baggage-car or 
on the locomotive, driving this by means 
of a steam engine furnished with live or 
exhaust steam from the locomotive. The 
originators of this system attempted to 
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develop it along lines which had been suc- 
cessful in braking and heating railway 
trains. It has had careful trials in sev- 
eral countries, but it is everywhere being 
replaced by one of the so-called axle-light 
systems. The factors working against the 
success of the former system are the vary- 
ing size of the trains on any one system, 
and the desirability of exchanging cars 
between several systems which are not 
likely to use the same method of lighting. 
The successful lighting of cars is consid- 
erably more difficult than heating or brak- 
ing, and conditions which are satisfactory 
for the latter will not give satisfactory 
illumination. The engineers also attempt- 
ed to avoid the multiplication of appa- 
ratus, involving a greater risk of break- 
down and a greater expense. The ques- 
tion is to find a system which will operate 
uniformly. This is secured by the axle- 
light systems, which have the further im- 
portant advantage of making each car en- 
tirely independent of all others. It has 
resulted from this that those companies 
which have developed the single unit sys- 
tem are now replacing this by the axle 
system.—T'ranslated and abstracted from 


-= L’Eclatrage Électrique (Paris), August 


13. 
a 


The Northeastern Railway, England, and 
the Carville Power-House. 

In this section of the detailed descrip- 
tion of the Northeastern Railway electric 
developments, the running equipment is 
taken up. The first application of electric 
motor power for freight service is being 
made on the quay-side branch. This con- 
sists principally of a tunnel about three- 
fourths of a mile long, and the work 
there is to do away with the steam loco- 
motives used at present. There will be 
some two and one-half miles of sidings at 
either end, equipped with overhead con- 
ductors. Within the tunnel a third rail 
will be used. Each locomotive is capable 
of starting a train of 150 tons on the 
maximum grade, about one in twenty- 
seven which occurs in a very sharp curve, 
and will be able to draw this train at a 
speed of from nine to ten miles per hour. 
On the level they will be capable of start- 
ing a train of 300 tons and drawing it 
fourteen miles an hour. Each locomotive 
is to be fitted with four General Electric 
fifty-five motors and controlled by a 
method similar to that used on the pas- 
senger cars, except that the automatic 
acceleration feature will not be provided. 
In omer to save the passenger service, two 
baggage cars are being equipped with 
motors. These cars will handle nearly all 
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of the ordinary baggage and will, in addi- 
tion, be able to draw cars containing per- 
ishable freight. They are designed to 
move at a speed equal to that of passenger 
cars. The general power station at New 
Castle is furnishing power to various in- 
dustries located at that point, where there 
is a large field for electric development. 
Rapid progress has been made in this 
direction, the power for the present being 
supplied to motors aggregating 6,500 
horse-power. One of the largest installa- 
tions is that of Messrs. Hawthorne Leslie 
St. Peter’s works, where there are no 
fewer than thirty-five motors, of the three- 
phase induction type, varying from two 
to seventy-five horse-power each and ag- 
gregating 214 horse-power. There are 
here sixteen electrically driven cranes, 
four of them being operated by single 
motors.—A bstracted from the Electrician 
(London), August 12. 
a 
The Electric Arc. 


A study of the electric arc at pressures 
less than one atmosphere has been made 
by Mr. C. D. Child. The work was car- 
ried out with a special form of lamp ad- 
justed by hand, the carbons being mounted 
on iron rods and inserted in a glass globe 
made air-tight by means of rubber stop- 
pers. The rod carrying the lower carbon 
is passed through a glass tube eighty centi- 
metres long, filled with mercury, by which 
arrangement it is possible to change the 
length of the arc at will without admit- 
ting air. An exploring wire for measur- 
ing potentials was inserted in the same 
manner. These measurements show that 
with varying pressures the drop of po- 
tential at the cathode passes through a 
maximum of about 100 millimetres of 
pressure, then decreases, the larger part 
of the change occurring below thirty milli- 
metres pressure. The drop at the anode 
decreases uniformly as the pressure de- 
creases, the rate being greater below fifty 
millimetres. There is no change in the 
electric force between the electrodes until 
a pressure of fifty millimetres is reached. 
Below this it decreases, being approxi- 
mately one-half as great at two mili- 
metres as at atmospheric pressure. The 
temperature of the are is apparently less 
at low pressure than at high, though with 
a pressure of one-half millimetre plati- 
num wires still fused. The discharge 
from the are to the surrounding cylinder 
increases rapidly as the pressure de- 
creases. The discharge carried by the 
positive ions is the greater at atmospheric 
pressure, that carried by the negative the 
greater at low pressures. It is pointed 
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out that a hot anode is not an essential 
requirement in the theory of the arc. It 
is believed that the number of ions leav- 
ing the electrodes is not as great as that 
passing through the centre of the arc. A 
high temperature is an essential require- 
ment for ionization within the arc, except 
when the pressure is low; then the free 
path of the negative ions may be suff- 
ciently great to cause ionization by im- 
pact.—Abstracted from the Physical Re- 
view (Lancaster), August. 


A 
The Work of the Reichsanstalt in 1903. 


This article gives a somewhat detailed 
review of the work of the Physikalische 
Technische Reichsanstalt during the year 
1903—the sixteenth year of its existence. 
The staff consists of forty scientific mem- 
bers and assistants, forty-seven mechanics, 
ten clerks and fifteen attendants. The 
fees for testing during the year covered 
by the report were nearly $15,000, a sum 
which covers but a small fraction of the 
expenses. The report takes up the work 
done by the different departments, these 
covering heat and mechanics, optical re- 
search, electric thermometers, pressure in- 
dicators, photometry, saccharimetry, 
metalloptric researches and chemistry. In 
the electrical department Holborn and 
Austin investigated the destructive effect 
of glow discharge on cathodes. In air this 
is proportional to the chemical equiva- 
lent and to the potential difference. In 
hydrogen atmospheres the phenomena are 
less regular. Kohlrausch and Griineisen 
have made exact determinations of the 
electrical conductivities of very dilute 
aqueous solutions of salts of bivalent 
metals. Pure water, radiated upon 
through a glass wall by radium salt, in- 
creased ita conductivity in two days by 
0.01 by 10°, and afterward at a slower 
rate. The same increase would result if, 
in the same quantity of water—twenty-five 
cubic centimetres—one milligramme of 
salt was slowly dissolved within a period 
of ten or twenty years. The bureau has 
established five standardizing stations, and 
the sixth will soon be opened at Frank- 
fort. Standard resistances of manganin 
and mercury have for six years kept steady 
within one part in 2,000. This depart- 
ment during the year made commercial 
tests of a large number of galvanometers, 
meters, rheostats, standards, etc., and it 
has over 100 meters in various works, 
which are examined at intervals. At 
Charlottenburg four new dynamos have 
been installed,. which are joined to the 
three-phase supply in the following way: 
the currents are rectified by a motor-gen- 
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erator for charging accumulators; accu- 
mulators drive a motor-generator yielding 
phase currents; a synchronous motor 
drives a direct-current generator; the 
stator of a three-phase generator is ex- 
cited by currents of fifty cycles, the rotor 
being driven by another motor in an in- 
verse direction, so that currents of 100 
cycles can be obtained. The Dolezalek 
electrometer has proved suitable for al- 
ternating-current measurements. This in- 
gtrument has a needle of silver paper. It 
is very sensitive, but is affected by slight 
radiations. The optical method of meas- 
uring alternating currents has been found 
reliable with currents of 800 amperes with- 
in two parts in a thousand. This con- 
sists in heating a piece of platinum foil 
by direct currents, and then by alternat- 
ing currents of the same degree of incan- 
descence. Of 107 Clark standard cells 
submitted, ninety-eight received certifi- 
cates. All of the fifty Weston cells sub- 
mitted were passed. The mean electromo- 
tive force of the Weston cell is given as 
1.0189 or 1.0190. The chief task of the 
magnetic laboratory did not advance 
much. This is the comparison of the 


methods: for wattmetric magnetic testing, - 


but it was found that the alternating-cur- 
rent generator which has been intended 
for this work and which contains no iron, 
no longer gave purely sinusoidal pressure 
curves when loaded with iron rings. A 
generator was then secured from Siemens 
& Halske, in which this trouble was small 
and could be allowed for. The experi- 
ments so far confirm previous experience. 
The apparatus of Epstein and Mollinger 
can be recommended. Richter’s apparatus 
for testing large sheets gives values which 
are a little too high. Brion’s apparatus 
gives values decidedly too low. Some of 
the magnetic materials tested show high 
ohmic resistance, with excellent magnetic 
properties. Low maximum permeability 
generally goes together with low-starting 
permeability in weak fields, but this does 
not apply to high permeabilities. In 
photometry many lamps of different types 
were tested. The current consumption of 
colored arcs was, in the best case, 0.37 
watts per Heffner candle. The enclosed 
arcs were unsteady and uneconomical. The 
osmium lamps required thirty-eight volts, 
and proved very economical during the 
duration of teats, 2,000 hours. A num- 
ber of electric incandescent lamps have 
been tested as secondary standards by the 
Reichsanstalt, by the Electric Testing La- 
boratories, by the Paris Laboratoire Cen- 
tral, by the National Physical Laboratory, 
London, and by the Ediswan Laboratory, 
London. The results were not quite satis- 
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factory. The International Photometry 
Commission, which was nominated at the 
Paris Exposition of 1900, and which as- 
sembled last June at Zurich, has sanc- 
tioned a number of ratios, notably the 
ratio of the Carcel to the Heffner as 10.9. 
The ratio of the Harcourt ten-candle- 
power pentane lamp ito the Heffner is 


11.4.—Abstracted from Engineering 
(London), August 5. 
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Louis A. Cressy, West Hartford, Ct. 
Walter Melville Dann, Wilkinsburg, Pa. 
Jose Maria Garza, Schenectady, N. Y. 
-Albert Earle Hayes, Lynn, Mass. 
Halbert Paul Hill, St. Louis. 
w. H. Hill, Brooklyn, N. Y. 
Walter E. Holland, East Orange, N. J. 
Alfred C. Holtby, Johannesburg, S. A. 
- William Hoopes, Pittsburg, Pa. 
Torsten Holmgren, Stockholm, Sweden. 
Sydney Richard Inch, Missoula, Mont. 
Arion S. Kalenborn, Tacoma, Wash. 
Leonard Kebler, Bronxville, N. Y. 
Carl Jackson Kiefer, Cincinnati, Ohio. 
Albert Joseph Kohler, Lynchburg, Va. 
Xavier A. Kramer, Magnolia, Miss. 
David Leonard Linquist, Yonkers, N. Y. 
Albert Stewart Lindstrom, St. Louis, Mo. 
Frank W. Linebaugh, Ames, Iowa. 
Rafael E. Martinez, San Francisco, Cal. 
William Norman McAnge, Jr., Suffolk, Va. 
Thomas Leonard Morrill, Bisbee, Ariz. 
E. Vernon Murphy, Baltimore, Md. 
H. Van Houten Neefus, East Orange, N. J. 
Percy T. Owen, Melbourne, Australia. 
Ellery B. Paine, North Woodstock, Ct. 
John C. Parker, Niagara Falls, N. Y. 
Robert Parker Parrott, New York city. 
Ashley Pomroy Peck, Milwaukee, Wis. 
Gian Giacomo Ponti, Pittsfield, Mass. 
George Ely Quinan, Electron. Wash. 
Charles J. Quinn, Jr., Brooklyn, N. Y. 
William Edgar Richards, Toledo, Ohio. 
Lewis Taylor Robinson, Schenectady. N. Y. 
James A. Scott, Niagara Falls, N. Y. 
John Aitken Shaw, Montreal, Canada. 
Ferdinand Sieber, Philadelphia, Pa. 
Albert Boynton Storms, Ames, [owa. 
David Maxwell Swink, Durham, N. C. 
Richard Henry Thomas, New York city. 
Philip Henry Trout, Staunton, Va. 
Charles Emory Warner, Pittsburg, Pa. 
Matthew F'. M. Werth. Lynn, Mass. 
J. William White, Arlington, Mass. 
T. von Zweigbergk, Southport, England. 


ASSOCIATES TRANSFERRED TO THE GRADE 
OF MEMBER. 


Louis Aloysius Ferguson, Chicago, II. 
Thomas L. Miller, Liverpool, England. 
Howel H. Barnes, Jr., Pittsfield, Mass. 
Ernest Gonzenbach, Youngstown, Ohio. 


The Automobile Club of America has 
compiled and issued in book form the 
automobile laws of all the states of the 
United States. This will undoubtedly 
prove of great value to tourists, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS 


The Telpherage Plant at the Walter 
Baker Mill at Milton, Mass. 
The telpherage plant recently installed 
by the United Telpherage Company in 
the Walter Baker Chocolate Company’s 


Fie. 1.—Tae First CURVE, 90 DEGREES AND 40 FEET RADIUS. 


mills at Milton, Mass., views of which 
are here shown, presented some unusual 
difficulties in construction. The only 
level ground traversed by the track is for 


Fra. 8.—CONSTRUCTION OF THE LINE ALONG THE 
BIDE oF A CLIFF. 


a distance of sixty feet. There are two 
curves, one ninety degrees of forty feet 
radius, shown in Fig. 1, the other ninety 
degrees of twenty feet radius. The track 


passes along the side of a cliff and across 
a swift-running river at an elevation of 
fifty feet, on a steel bridge. The portion 
of the track on level ground is supported 
by A bents, thirty-five feet above the 
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ground on concrete foundations. Fig. 2 
shows the construction of one of these. 
Along the cliff, Georgia pine posts four- 
teen inches square are used. Foundations 
for these posts were cut out of 
the face of the rock and are 
braced in the shape of a fig- 
ure four by heavy timbers, also 
anchored in the rock. This 
construction is shown in Fig. 
3. Foundation piers for the 
tower which support one end 
of the steel bridge, are built 
on the slanting rock of the 
river bank of concrete. The top 
of this tower is fifty-five feet 
above the water, and the dis- 
tance between the tower and 
mill is eighty feet. This dis- 
tance is covered by a heavy 
steel bridge, carrying the track 
beneath it. The track is en- 
tirely free of snow blockades 
in winter. Before this plant 
was constructed the method of 
handling was to truck all the 
raw material, by a number of 
teams from the freight-house 
by a roundabout route to the 
mill, where it was hoisted to the 
third floor on elevators. The present 
method reduces the distance and many 
of the difficulties. Bags of cocoa weigh- 


clippings on their arrival. 


ing about 300- pounds each are loaded 
nine on a truck in the freight-house. 
Three trucks are then hitched to the ma- 
chine, raised clear of the floor and de- 
posited on the floor of the mill in less 
than one minute. Besides the controller 


Fie. 2.—DETAILS OF TOWER SUPPORTING THE STEEL BRIDGE. 


a brake handled by the operator brakes 
both the telpher and trailers so that the 
train can be stopped in its own length. 
The trains are thirty feet long and the 
average speed 700 feet to the minute. The 
weight of the truck is 4,600 pounds, and 
with three loaded trucks the total moving 
load on the structure is about 12,000 
pounds. One man at two dollars a day 
does the work which previously required 
numerous men and animals. The power 


consumed by the telpher costs about one 


dollar for a ten-hour day. 


The Wireless in Business Enter- 
| prises. 
Probably the first use of wireless tele- 


graph in soliciting business was that 


made by Mr. Frank A. Burrelle, of press 
clipping fame. Last week several not- 


able passengers on an inbound steamer, 


while still several days at sea, received 
telegrams asking if they wished press 
Mr. Burrelle 
feels that he could supply press clippings 
on the day of their publication to custo- 
mers in mid-ocean, if necessary. 


—_—— eg>o— — —— 


German Coal in France. 

German coal is being used in France 
and sold at a considerably less price than 
the English. This coal comes from the 
mines of Westphalia. It is floated down 
the Rhine at a very low freight rate to 
Rotterdam on scows, and freighted from 
Rotterdam to Havre on Dutch ships. Its 
price f. o. h. at Rotterdam is from $1.93 
to $2.04 a ton: delivered at Havre its 
price is about $3.45. including custom 
duties, or abont thirtv-nine cents a ton 
cheaper than English coal. 
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The Westinghouse Unit Switch Sys-- 


tem of Multiple Control. 

The Westinghouse unit switch system 
of multiple control has been designed to 
fulfil the demand for apparatus ap- 
plicable to the controlling of trains of 


Unit Switcn Group, Cover REMOVED. 


motor cars, as well as to cars operated 
singly. The system consists of a skilful 
combination of electromagnetic and pneu- 
matic devices. In the design and con- 
struction of these devices, advantage has 
been taken of the knowledge possessed by 
the Westinghouse Air Brake Company and 
the Union Switch and Signal Company. 
In a word, the unit switch sys- 
tem of multiple control consists 
of a controller operated by the 
motorman, with connecting 
wires to various air switches on 
each motor car. 

The control equipment com- 
prises a unit switch group, re- 
versing switch, controllers, train 


LIMIT SWITCH. 


line, diverters, limit and line relay switch- 
es, small storage battery and air con- 
nections. 

A storage batterv is the independ- 
ent source of current for the op- 
eration of the air switches. Their con- 


ELECTRICAL REVIEW 


trol is secured by the movement of the 
controller, which completes the circuits to 
the various magnet valves on each motor 
car, which, in turn, secure the operation 
of corresponding air switches. The vari- 
ous resistance and motor changes are thus 
simply and positively attained. 

The air supply is common to the brake 
system, and ite use is so slight as to be 
negligible. A separate air reservoir is in- 
stalled, thus obtaining a continuance of 
air supply for control operation in case 
of the failure of the air compressor. 

A number of independent or unit 
switches are grouped together radially 
about a central air reservoir, and oper- 
ated by small pneumatic cylinders, the 
valves of which are controlled by electro- 
magnets. This arrangement makes pog- 
sible the use of a single magnetic blow- 
out coil for the entire group. 

Each switch is enclosed in an insulated 
box with removable shields. The contacts 
are of the best copper, large and heavy, 
and are closed with a rocking and wiping 
motion, which keeps the surfaces smooth 
and bright. 


REVERSE Switcn, Cover REMOVED. 


Magnet valves for controlling the sev- 
eral unit switches are so interconnected 
by small mechanical interlock switches 
that the closing of one energizes the mag- 
net of the switch next succeeding. The 
automatic progressive action thus provided 
is regulated by a “limit switch,” so ad- 
justed that the various switches are suc- 
cessively closed, so as to afford an uniform 
acceleration with a constant motor cur- 
rent. 

The rate of acceleration is determined 
by the adjustment of the “limit switch,” 
and is independent of the personal char- 
acteristics of the motorman. The magnet 
coils and contacts are effectively protect- 
ed, both as to insulation and mechanical 
interference. The heavy wiring and con- 
nections are enclosed in an insulating box, 
and the leads are sealed in through outlet 
boxes. The enclosing cover is divided into 
two parts, which are swung on a central 
axis, so that the case may be opened at 
any point, and easy access obtained to any 
switch or operating cylinder. 

The “limit switch,’ which determines 
the motor current during the accelera- 
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tion, consists of a small switch in the 
control circuit, governing the progressive 
movement of the unit switches, and is 
actuated by an electromagnet in series 
with the motor circuit, so that the switch 
is opened and the progressive action of 
the unit switches arrested whenever the 
motor current reaches a predetermined 
amount for which the “limit switch” hae 
been adjusted. As soon as the motor cur- 
rent falls below this amount, the switch 
closes. 

To protect the motors from an abnor- 
mal rush of current, in case the main 
line circuit is suddenly reestablished after 
interruption, a line relay is introduced in 
the controlling circuit, and arranged to 


CONTROLLER, OPEN. 


open the unit switches in case of failure 
of the line supply. This relay is actuated 
by an electromagnet connected in shunt 
across the supply circuit, so that the re- 
lay switch is held closed unless the cur- 
rent supply is interrupted. 

The construction of the reverse switch 
is simple and substantial. An insulating 
block, which carries two sets of metal 
strips arranged to make contact with sta- 
tionary fingere, is operated forward and 
back in a simple straight-line motion by 
the pistons of two, pneumatic cylinders. 
These cylinders are controlled by electro- 
magnetic valves, which are, in turn, g0v- 
erned by the master controller. 

The current which actuates all the elec- 
tromagnetic valves of the system is sup- 
plied by a few small storage battery cells. 
The potential of this controlling current 
is fourteen volts. 

The low-voltage operating circuits from 
the storage battery are the only lines 
which are carried from car to car. _Elec- 


a a 


< a me m aa 


September 10, 1904 


co i the cables of 

j nection between 

erage cars is established by means of 
jo 


1 on the 
two sockets prm o ae 
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e r malleable-iron shell sur- 
Soke ie > ical piece of insulating 
rounding a cylindrical pi : 
material, in which are set seven ama 
brass receptacles which fit the split: pins 
i ain sockets. l 
ee pene is of small size, being 
only seven and one-half inches high, six 
inches wide, and four inches deep. It 
consists of a horizontal shaft supporting 
a contact and drum, which is rotated in 
one direction to secure forward move- 
ment, and in the opposite direction to 
secure reverse movement of the train. 
There are two running positions only 
in each direction, one which corresponds 
to full series, the other to full speed. If 
it is desired to arrest the operation of the 
car or train on any resistance point, the 
controller is simply moved off the contact 
and, by opening the circuit, prevents fur- 
ther advance of the unit switches. The 
off position is the mid point with the 
handle vertical. If the motorman removes 
his hand, the switch drum returns auto- 
matically to the off position. 

Diverters are built up of grids of cast 
metal assembled in supporting boxes of 
convenient size. The usual clamping of 
the sections is supplemented with a brass 
connector, thus ensuring permanency of 
resistance. l 


“Shawmut ” Conduit Outlet 
Bushing. 

The Chase-Shawmut Company, New- 
buryport, Mass., has placed on the mar- 
ket the “Shawmut” conduit outlet bush- 
ing, which is designed with the aim of 
securing a perfect capping for the free 
ends of iron-anmored conduits. The 
production of this device is the result of 


CONDUIT OUTLET BUSHING. 


careful study of all the commercial con- 
ditions which it must necessarily meet. 
The base or threaded portion is octagonal, 
making it easy to set in place either with 
a wrench or by hand. The outer portion 
is perfectly round, forming an even sur- 
face for the insulated conductors to ride 
over, at the same time making a neat 


appearance. 


ELECTRICAL REVIEW 


The bushing is shown in the accom- 
panying illustrations. By reason of its 


shape, the bushing occupies a minimum 


amount of room when used on the interior 


of an outlet box, both as to diameter and 


CONDUIT OUTLET BUSHING. 


depth; and when used in connection with 
the company’s special check nuts, it forins 
a compact working arrangement. 


The bushings are finished in copper 


plate to prevent oxidization. Owing to 
the process of manufacture, these outlet 
bushings are uniform in size and shape, 
and, being punched from smooth, clean 
metal, there are no fins, burrs or rougi 
edges to destroy the purpose for which 
they are designed. 


A New Woven-Wire Dynamo Brush. 


The Mullinix Electric Company, Nor- 
wood, Cincinnati, Ohio, has brought out 
»a& new idea in a woven-wire brush. This 
brush is made throughout of a special 
bronze gauze which has been given a 
heavy copper plating. 


Brushes made of 


Woven-WIikkE Bresu. 


this material have been found to have 
great wearing capacity, and, at the same 
time, have been proven by numerous tests 
to have greater carrying capacity than 
ordinary grades of so-called pure copper 
brushes. 

The Safety woven-wire brush, as this 
type has been designated, has been pro- 
duced, the manufacturer states, at much 
less cost than the pure copper brushes. 
The low cost, prolonged life and decreased 
friction are said to make it an ideal arti- 
cle. The company willingly sends any 
number on trial, to be returned at its ex- 
pense if not as represented. The Mul- 
linix company also manufactures the 
Safety asbestos lamp shade, Safety lamp 
guard, Safety soldering paste and Safety 


commutator dressing. 
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Storage Batteries for Stationary and 
Vehicle Work. 


The New England Motor Company, 
Lowell, Mass., is placing on the market 
a line of storage batteries for Stationary 
and vehicle work which it claims possess 
a number of features, while not exhibit- 
ing any entirely novel construction. 

The cells are of the pasted type. The 
oxides are applicd to moulded grids in 
the usual manner. The negative plates, 
after being formed, are subjected to con- 
siderable pressure so as to consolidate the 
spongy lead and make it more adhesive. 
The positive grids are oxidized before be- 
ing pasted. 

In the vehicle-type cells, grooved wood- 
en separators are used. The wood is treat- 
ed by a special process to prevent the for- 
ination of acetic acid or gum dextrin. The 
details of this process are not given, but 
it has been the result of considerable ex- 
perimentation on the part of the company. 
The company has been building these bat- 
teries for some two and one-half years 
and using them on automobiles and 
launches, with a view to thoroughly test- 
ing their efliciency and capability to with- 
stand hard usage. 

While no special effort has been made 
to obtain large output per pound in the 
vehicle type cells, the performance is 
stated to be very creditable. The 150- 
ampere-hour cell, at the four-hour rate. 
weighs complete twenty-eight pounds, 
making a cell of exceptional lightness for 
the capacity, this giving an output of 
ten watts at the four-hour rate 
per pound of complete cell. At 
the same time, the grids are of 
such form as to give mechanical 
rigidity, so that efficiency has not 
been sacrificed for weight. 

Special machinery has been de- 
signed for the production of the 
plates, and prompt shipments can 
be made in any quantity. Upon 
application, the company will be pleased to 
furnish bulletins descriptive of this ap- 
paratus. 


— eap 


Electrochemical Exhibits at the 
World’s Fair. 

The secretary of the American Electro- 
chemical Society, Mr. S. S. Sadtler, would 
like to have members who represent com- 
panies exhibiting electrochemical and 
electrometallurgical products or appara- 
tus at the World's Fai, send him full 
descriptions of exhibits, with locations, 
giving the building, section and num- 
ber. It is intended to prepare bulletins, 


so that members arriving in St. Louis may 
save time in finding exhibits that espe- 
cially interest them. Communications 
should be addressed to the secretary at 
the Coliseum, St. Louis, Mo. l 
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Western Electric Company Motors 

and Generators. 

The accompanying illustrations show 
some of the details of a line of motors 
and generators which the Western Elec- 
tric Company, Chicago, Ill., has brought 


out to meet the demands of different in-. 


Fic. 1.—SEMI-EXNCLOsED, Type “E.” 


dustries and classes of service. Fig. 1 
shows a semi-encased type “E” machine. 
The type “D,” Fig. 2, or completely en- 
cased machine, is furnished with solid 
covers, and the type “C” machine differs 


Fie. 3.—FIELD POLE. 


from the type “D” in that cast-iron grids 
are furnished in place of a solid cover. 
The encased type of machine is es- 
pecially adapted for use in out of the way 
places where it will receive but little at- 
tention, and where dust, chips and fumes 
are likely to interfere with the operation 
of machines of a style not completely pro- 


tected. 


ELECTRICAL REVIEW 


The protected, or type “C”? machines, 
are of the same general design as the 
encased machines, and are adapted par- 
ticularly for operation in places compara- 
The 


tively free from dust and fumes. 


cast-iron grids used in place of the solid 
covers are sufficient protection against 
chips or other large particles, while, at 
the same time, permitting a limited cir- 
culation of air through the windings. 
The semi-encased machines are well pro- 
tected against ordinary mechanical in- 
jury, and, at the same time, permit of per- 
fect ventilation of all parts of the ma- 
chine. The ventilation of the protected 
and semi-encased types permits running 


Fig. 4.—CoOMPLETE S&T or FIELD COILS. 


them at higher outputs, and, conversely, 
a given output at lower first cost than 
the encased type. ‘The semi-encased ma- 
chines are rated at slightly higher outputs 
than the protected type. 

The frames of all three types are the 
same, the difference between the three 
types being only in the addition or omis- 
sion of the covers. ‘The poles are of 
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laminated sheet steel, punched to finished 
dimensions, and assembled on four sub- 


stantial rods with one-quarter-inch boil- | 


er plate at either side, into which the rods 
are riveted in countersunk holes. The 


Fia. 2.—ENcLOsED, TYPE “D.” 


punchings also fit accurately over a large 
steel bar near the frame end of the pole. 
This is shown in the eccompanying illus- 
tration, Fig. 3; a complete set of field 
coils is shown in Fig. 4. The bolt for 
holding the pole in place is screwed into 
this steel bar. This construction forms & 


rigid pole, which ensures a perfect joint . 


between the pole and frame, without in 
any way interfering with the advantages 
of the lamination. 

Fig. 5 shows the finished armature. The 
armature laminations are of the best grade 


Fic. 5.—ARMATURE. 


of transformer iron, carefully annealed 
and japanned. They are mounted di- 
rectly on the shaft and held in place by 
end plates. The end plates have flanges 
for the support of the coils. Large hori- 
zontal and radial ventilating spaces are 
provided. These ventilating spaces are 
obtained by means of metal spacers. The 
shafts are of high-grade steel, amply large 
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to withstand all stress they may be called 
upon to carry. The armature cos are 
form-wound to their finished shape. They 
are separately insulated and waterproofed 
before being assembled on the core. After 
being placed in position, the coils are held 
the core, and by band 


by fibre wedges in 
ce at the ends. The fibre wedges are 
held by notches in the armature teeth near 


iphery. 
ne Eas are of hard-drawn 
copper, insulated throughout with mica. 
The mechanical construction is exception- 
ally substantial. Ventilating spaces are 
provided near the shaft. | 

The machines are all made in quanti- 
ties, each part being standardized and 
made to gauge to ensure interchange- 
ability. 

For the most part, these machines are 
rated under two different speeds. Arma- 
tures may be wound, however, for slower 
speeds to meet any requirement. 
< 


An Electric Emery Grinder. 
The electric emery grinder shown in 
the illustration possesses many points of 
particular value. This machine might 
almost be designated as semi-portable, 
since by loosening a few bolts it can read- 


Moror-DRIVEN EMERY GRINDER. 


ily be moved from one place to another 
without regard to line shafts or belts. This 
advantage is obtained by the use of a di- 
rect driving motor. 

It has been the endeavor of the Stow 


ELECTRICAL REVIEW 


Manufacturing Company in making this 
grinding machine to produce a grinder as 
nearly perfect as possible. In thie it 
has realized to the fullest extent its 
method of motor specd control. Aa is 
well known, the Stow method of control 
gives all speeds between the upper and 
the lower limits. The speed of the grinder 
is controlled by the hand-wheel shown on 
top of the machine, and the slightest turn 
of this produces a corresponding change 
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A Terraced Automobile. 

Sight-seeing in large cities has been 
made comparatively easy by the adapta- 
tion of automobilca to this purpose. The 
automobile shown in the accompanying 
illustration seems to have particular ad- 
vantages for this service. It will be 
noticed that the seats are arranged in a 
terrace, each rising a little above the one 
in front, thus differing from the ugual 
practice, which has been to arrange all 
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A TERRACED “OBSERVATION” AUTOMOBILE. 


in the speed of the motor. In this way 
the operator is enabled to get exactly the 
right speed for the size of wheel in use, 
not one approximately correct. . 

The tool as illustrated shows two wheels 
mounted ; that on the right being a dry 
wheel, that on the left a wet wheel. Be- 
low the latter is mounted a water tank, 
and by means of the handle shown the 
water in this can be raised to any de- 
sired height, thus coming in contact with 
the wheel, wetting the surface uniformly. 
While the machine is mounted with one 
wet and one dry wheel, both wheels can 
be wet or dry as desired. Both are pro- 
vided with convenient detachable rests for 
grinding. The wet whcel has a catch-pan 
into which the spray is thrown and re- 
turned to the tank, and there is a cast- 
iron water-pot conveniently located be- 
tween the two wheels. The motor is 
started and stopped by turning the short 
lever shown on the motor to the right or 
left. The entire outfit has been carefully 


designed, the base has been made of use 
and the running parts are carefully bal- 
anced so as to avoid vibration. The ma- 
chine as shown is adapted to wheels not 
exceeding twenty-four inches in diameter. 
The grinder is made by the Stow Manu- 
facturing Company, Binghamton, N. Y. 


on the same level. The terrace arrange- 
ment gives cach passenger an unobstruct- 
ed view, and adds much to the pleasure 
and satisfaction of the ride. 

In this vehicle cach seat is terraced 
five inches above the one just in front of 
it. The centre of each scat is removable, 
the last seat excepted, and passengers are 
allowed to enter from the front of the 
vehicle, that part which is nearest the 
ground. There are eight rows of these 
seats, each seating five passengers com- 
fortably, though, when necessary, six 
passengers can be accommodated on each, 
making the total load forty-six, exclusive 
of the operator. This arrangement of 
seats also gives the machine a good ap- 
pearance, and it ‘the same time furnishes 
ample room for the machinery, which is 
placed at the rear of the car. 

The length of the car is eighteen feet 
six Inches; it is seven feet seven inches 
wide, with a wheel base of ten feet three 
inches, The gauge is six feet five inches. 
The car weighs, when empty, 13,000 
pounds, and ia geared to a apeed of ten 
miles per hour. The machine ig built by 
the Fischer Motor Vehicle Company, 
39 Fourteenth street, - Hoboken, N. J., 
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and is equipped throughout with the 
Fischer combination system. 

The frame ie built of channel steel, the 
wheels of artillery type with solid rubber 
tires. The front axle is built up of 
wrought iron, on the bridge truss prin- 
ciple. The rear axle consists of a dia- 
mond-shaped steel frame, supporting 
two electric motors with the necessary 
gearing, brake mechanism, etc. The 
front springe are of the platform type, 
and the rear springs are half elliptic. 


The car is steered by a horizontal hand ~ 


wheel operating through a rack and 
pinion. 

The driving equipment is a four-cylin- 
der gasoline engine, with opposed hori- 
zontal cylinders running 550 revolutions 
per minute. It is lubricated by means of 
a positive feed mechanical oiler driven 
by the engine. The crank case of the 
engine is extended so as to form a sub- 
base for a tenkilowatt 120-volt shunt- 
wound dynamo. The engine is regulated 
by an automatic throttle governor. The 
battery equipment consists of forty-eight 
cells, with a capacity of 136 ampere-hours 
at a three-hour rate. The motors are 7.5 
horse-power each, series-wound and will 
stand an overload of 200 per cent for half 
an hour, or 100 per cent for one hour. 
The car is supplied by the Weston volt- 
meter and ammeter. The gasoline tank 
has a capacity of twenty-eight gallons, 
which is eufficient for a run of from 
90 to 100 miles. | 
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D’Olier Universal Sockets and 
Shades. 

Among novelties in sockets and shades 
suitable for incandescent electric lamps 
is the socket recently brought out by the 
Henry D’Olier, Jr., Company, Philadel- 
phia, Pa. This device possesses the fol- 
owing points: the diffused light that is 
thrown from the universal .socket and 
shade can be turned readily in any direc- 
tion by means of the rotation of the shade 


Fie, ‘‘A”.—UNIVERSAL SOCKET AND SHADE. 


around both a vertical and horizontal 
axis, 

Where the device is designed to be sus- 
pended on a cord drop it has been in- 
geniously counterweighted so that it will 
remain in a horizontal position no mat- 
ter in what direction the reflector may be 
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turned. The incandescent lamp is s0 Telephone Development in New York 


introduced in the fitting that no light 
can escape except in the direction in which 
it is to be used. Since the reflector is 
not ventilated no troublesome patches of 
light will escape to enter the eye of the 
worker, or throw unnecessary patches of 
light on surrounding objects. 


Fie. ‘“‘B”’.— UNIVERSAL SOCKET AND SHADE. 


By reason of the fact that all the light 
is thrown in the direction desired the 
candle-power of the light as it is received 
on the surface of the work is notably 
higher than in the case of ordinary light- 
ing attachments, which either permit a 


Fic. ‘‘C”.—UNIVERSAL SOCKET AND SHADE. 


large quantity of the light to escape 
through the bare opening or openings into 
other parts of the room or through the 
translucent walls of the shade directly to 
the eyes of the worker. 

By reason of the construction of the 
socket which enables the lamp to be held 
in a horizontal position as well as from 


Fig. “‘D’.—UNIVERSAL SOCKET AND SHADE. 


the nature of the substance with which 
the surface of the shade is covered, there 
is ensured a uniform illumination on the 
work that can not be obtained with other 
devices. 

The accompanying illustrations of the 
universal sockets and shades show the sev- 
eral atyles with key and keyless socket 
tops for direct connection to cords or fix- 
tures, and also with attachment plug tops 
for use where sockets are already in- 
stalled. In the single fixtures the counter- 
weight is shown at the left of the shade. 
Figs. “B”? and “D” illustrate the steel 
fixture finished in black enamel, while 
Figs. “A” and “C” illustrate fixtures that 
may be finished in either “brush” or pol- 


ished brass or with brass bodies and green 
shades. 


City. 

The remarkable development of the 
New York Telephone Company's. system 
is the best possible proof of the efficiency 
of the service which that company ren- 
ders. 

It is an exceedingly difficult problem 
to render an uniformly efficient service in 
a big city like New York, but, neverthe- 
less, if the service is not uniformly effi- 
cient the public will decry it in expressive 
terms. 

Every telephone user is for the time 
being his own operator, and any weakness 
in the general system of operation is ex- 
posed to his criticism. Moreover, the city 
user is impatient and demands rapid-fire 
service. 

That he gets this is evidenced by the 
fact that the average time of answering a 
call’ has been reduced to 3.8 seconds, 
counting from the time the receiver is 
removed from the hook umtil Central an- 
swers. 

The average rate eystem of charging 
for this service has also had a great deal 
to do with the general adoption of the 
telephone and the spread of the telephone 
habit. 

Under this system the subscriber is 
charged a minimum rate covering cost of 
installation, and further than that he 
simply pays for messages sent. This 
method of charging brings the service 
within the means of all, and has aided 
greatly in the extension in New York 
City of a great public system for the 
transmission of speech. 


Telephone Cables Injured by Insects. 
The Sino-Japonaise Telephone Com- 
pany, of Shanghai, has made an interest- 
ing discovery, which 1s reported in La 
Revue Pratique de I Electricite. Some 
years ago the aerial telephone cables of 
this company gave a great deal of trouble 
due to puncturing of the lead sheathing. 
It was thought at first that the damage 
was done by mischievous boys, and a re- 
ward was offered, in an endeavor to de- 
tect the culprits, but without result. 
further study of the difficulty then re- 
vealed the fact that the holes in the lead, 
which were small and round, were e 
by an insect which usually lived upon 
bamboo. These insects develop 10 July 
and August, and finally lay eggs 1” a 
openings which they make m, the lea 
cover. No trouble was experienced on 
those lines which did not pass near bam- 
boo thickets. A simple and effective sae 
dy for the trouble was to wrap the cables 


with burlap soaked in boiled linseed oil, 


instead of lead. Since this has been done 
no trouble has been expe 


ult on. 
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The Electric Storage Battery Com- 
pany at the World’s Fair. 

‘In section 20 of the Palace of Elec- 
tricity, at the Louisiana Purchase Expogi- 
tion, is located the exhibit of the Electric 
Storage Battery Company,of Philadelphia. 


EXHIBIT OF THE ELECTRIC STORAGE BATTERY COMPANY AT THE WORLD’s Farr, St. Louis, Mo. 


As this is the largest, most comprehensive 
and instructive exhibit evar made of stor- 
age batteries and apparatus used in con- 
nection with battery installation, a visit 
to this display will be of interest to elec- 
trical engineers. 

One of the prominent features is a large 
map of the United States, about thirty 
by forty-five feet, on which is indicated, 
by means of colored jewels, the location 
and character of the various installations 
of the “chloride accumulator.” The ex- 
hibit includes a model battery house, in 
which is installed a model regulating rail- 
way battery operating on a variable load. 
Five standard marble switchboard panels 
are shown, including the panels for con- 
trolling the model railway battery. The 
other panels are an Edison central sta- 
tion three-wire panel, the panels for regu- 
lating combined lighting and power loads, 
the railway feeder panels and panels for 
regulating ` railway power-house loads. 
Two motor-driven boosters are also shown, 
the smaller being used in connection with 
the model battery, and the larger a stand- 
ard 100-kilowatt railway regulating boost- 
er. F 
Among ‘the types of chloride accumu- 
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lators are three H-61 celle, with a dis- 
charge capacity of 4,800 amperes for one 
hour, six cells type G-77, capacity 3,000 
amperes for one hour, and type G-17 and 
F-17, all of these being in standard lead- 
lined wooden tanks. 


The smaller celle shown are types “F,” 
“E” and “D” in glass jars, and types 
“E” and “D” im rubber jars for train 
lighting and yacht lighting. There is 
also shown a very complete set of “Exide” 
cells for automobiles, and “Exide” spark- 
ing seta for gas and gasoline engine igni- 
tion. The “Exide” exhibit includes a 
large easel, dhowing in detail the various 
component parts of the “Exide” battery. 

At one end of the space is a group of 
three large end cell switches, operating 
from the Edison three-wire panel. Each 
of these switches is of 2,000 amperes ca- 
pacity and is motor driven with electrical 
indicators. These end cell ewitches are 
in actual operation and are so arranged 
that each switch may be driven by its own 
motor, or by means of clutches any two or 
all may be driven by any one motor. 
Clutches and hand wheels are also pro- 
vided whereby the motors may be thrown 
out of gear and the switches operated by 
hand. 

The model battery, with its booster and 
switchboard, forms a very interesting 
working exhibit. The battery is of type 
E-15, in lead-lined wooden tanks, and is 
mounted on white enamel brick tiers. ‘The 
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battery is in every particular an exact 
model in miniature of the larger railway 
installations. The battery is insulated 
from the brick tiers by means of stand- 
ard double insulation, consisting of vitri- 
fied bricks, then glass insulators, then 
prepared wood stringers 
and another set of glass 
insulators. 

On the switchboard 
controlling the model 
battery are the necessary 
battery and booster 
switches and automatic 
circuit-breakers with 
their interlocking de- 
vices, a Bristol recording 
voltmeter and the Weston 
instruments, consisting 
of voltmeter, the zero 
centre battery ammeter, 


and the total load am- 
meter. The conditions 
under which the model 
battery operates are ex- 
actly similar to street 
railway conditions. The 
generator delivers the 
average current required 
and as a heavy external 
load is thrown on the sys- 
tem the battery assumes 
the load, the needle of 
the generator ammeter 
remaining almost sta- 
tionary. As the load 
is thrown off the battery auto- 
matically charges. The external load 
is caused by starting up the 100- 
kilowatt booster and by throwing on 
a bank of 80-100 candle-power lamps. As 
an example of how well the battery regu- 
lates the load, it may be stated that the 
direct-current circuit supplying power to 
the exhibit is limited to 100 amperes. 
With the battery regulating, a load of 
300 amperes is thrown on the system, 
causing a drop in the lighting or gener- 
ator circuit of less than one volt in 110, 
and a rise in current in the line, or gen- 
erator circuits, of less than seven and 
one-half per cent of the total load. The 
adtion of the battery is automatically con- 
trolled by the small boosters and its car- 
bon regulator. 


> 
An Invitation to Visitors to St. Louis. 


The Columbia Incandescent Lamp 
Company, St. Louis, Mo., through its 
president, Mr. A. C. Garrison, desires to 
extend to all visitors to that city in con- 
nection with the International Electrical 
Congress, an invitation to call at its offices 
during their stay. The Columbia com- 
pany’s offices are at 2115 Locust street, 
seven blocks west of the Coliseum, where 
the meetings of the congress will be held. 
All who will give themselves this pleas- 
ure will be assured a hearty welcome from 
President Garrison. 


the generating ammeter , 


ewe: 
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A New Line of Multiphase Alter- 
nators. 

A new line of multiphase alternators 

has been recently developed by the Fort 

Wayne electric Works to complete its 
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on the revolving shaft inside the station- 
ary armature which is mounted in the 
frame which replaces the field yoke of 
revolving armature machines. 


There are no high-voltage collector 
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THREE-PHASE, REVOLVING FIELD, BELTED, ForT WAYNE GENERATOR, TYPE TRB, 12-200- 
600, 2,300 VOLTS. 


line of alternating-current generators. 
This company’s single-phase “Wood” al- 
ternators have been well known for vears 
and are in very general use in this coun- 


The new line is built for two-phase 
or three-phase, 1,150 or 2,300-volt sys- 
tems, and comprises a large number of 
standard sizes, both belted and engine- 
driven, varying from thirty-kilowatt to 
450-kilowatt. 

The revolving-ficld type of construction 
adopted in these machines is now gener- 
ally recognized as most desirable for mul- 
tiphase generators. By reversing the arma- 
ture and field from the usual positions 
found in direct-current and in some alter- 
nating-current generators, several impor- 
tant improvements are effected. The arma- 
ture is stationary and surrounds the field 
poles which revolve on the shaft within 
the armature. This relieves the arma- 
ture conductors of the centrifugal strains 
to which they are subjected on a revolving 
armature, and simplifies the question of 
construction and insulation. The result 
ig the use of form-wound coils laid in 
rectangular slots and ensures thorough in- 
sulation for each coil. 

In these generators the fields are mount- 
ed on a hub or on a ring carried by arms, 


rings and no high-voltage conductors in 
motion. The entire armature winding is 
solidly bedded in the laminated core held 
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minals are mounted on marble boards on 
the side of the frame. 

The field exciting current is obtained 
from a separate generator and carried 
through brushes and collector rings on the 
shaft to the field coils. This low-voltage 
exciting current is the only current car- 
ried through moving contacts. 

The armature coils are constructed in 
units, each coil being completely formed, 
insulated, and tested by iteelf before it is 
placed on the core. The coils consist of 
copper wire or strip according to the size 
of the machine. The insulation consists 
of a specially treated fabric covering hav- 
ing high insulating properties and me- 
chanical strength without extreme thick- 
ness. In case of accident or burn-out any 
coil can be readily replaced by removing 
a few of the adjacent coils. Temporarily 
a coil can be cut out entirely without 
affecting the operation of the generator. 
The coils are held firmly in place in the 
slots by wedges driven into grooves in the 
teeth. | i 

The armature core is built up of the 
best grade of thin sheet iron punchings. 
The inner edges of these punchings are 
provided with slots to receive the armature 
winding; the outer edges with dovetails 
fitting with slots or mortises in the arma- 
ture frame casting. This method of con- 
struction produces an exceedingly rigid 
core which can not deviate from a perfect 
circular form. The laminations are coated 


STATIONARY ARMATURE AND FRAME FOR TYPE TRB, BELTED, Fort WAYNE GENERATOR. 


by the frame, so that no motion of high- 


with japan and sheets of thin paper ar 


voltage conductors is possible. The ter- inserted at frequent intervals to prevent 
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eddy currents. Ventilating ducts pass 
from the inner surface of the core to re- 
cesses in the frame casting, providing a 
circulation of air across the coils and 
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cessive layers being separated by paper 
insulating strips. 

The field spool consists of an insulat- 
ing form with end flanges which insulate 


REVOLVING FIELD AND SHAFT FOR TyPE TRB, BELTED GENERATOR. 


through the core when the machine is in 
operation. 

The field poles of the Fort Wayne re- 
volving field multiphase generators con- 
sist of heavy sheet-iron punchings, having 
projecting pole tips. These punchings 


the winding from the end of the pole 
pieces and from the field ring. 

The pole piece is securely fastened to 
the field ring by dove-tailing or by bolts 
passing through the pole pieces, that 
method being used which is most suitable 


THREE-Paask, REVOLVING FIELD, ENGINE-DRIVEN, ALTERNATING-CURRENT, Fort WAYNE 
GENERATOR, TYPE TRE, 48-200-150, 2,300 VoLts. 


are held together by countersunk bolts 
clamping them between two heavy end 
platea which form rounded ends for the 
field coil windings. The projecting tips 
hold the coil in place and increase the 
amount of armature surface covered by 
the field poles. The field coils consist of 
bare strip copper wound on edge, the suc- 


to the centrifugal strain produced by the 
speed of rotation. 

The field ring or yoke is a casting bolted 
to a cast-iron spider which is carried on 
the engine shaft in the engine-driven gen- 
erators. In the smaller sizes for belt drive 
the pole pieces are mounted on a solid cen- 
tre hub instead of on a spider. 
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The revolving-field type of generator is 
particularly adapted to engine drive, be- 
cause of the large flywheel effect of the 
heavy revolving field, which adds to the 
inertia of the engine flywheel and main- 
tains a uniform potential on the circuits 
applied by the generator. 

The rigid construction of the revolving 
clements and the stationary position of 
the armature winding permits large diam- 
ctere, and, consequently, slow speed of the 
shaft, thus adapting these generators es- 
pecially for direct connection to steam 
engines of standard slow speed. 


The American Engine at the 
World’s Fair. 

The American Engine Company, Bound 
Brook, N. J., is making a very interesting 
exhibit in block 59, Machinery Hall, 
World’s Fair, St. Louis, Mo. This exhibit 
comprises features which should interest 
all who may contemplate the use of di- 
rect-coupled units. 

A prominent feature is a 125-kilowatt, 
110-volt, direct-current generator and 
duplex compound engine. ‘This latter en- 
gine comprises practically all of the ad- 
vantages of a cross-compound engine, 
while requiring no more floor space than 
a single-cylinder machine. By the use of 
the Ball duplex engine the cost is less, and 
economy is affected in foundation work, 
installation and operation. An important 
advantage lies in the fact that both gen- 
erator and engine are built in the same 
shop, and, having been tested together 
before shipment, the consumer is assured 
of perfect operation after being installed. 

The company is distributing an attrac- 
tive pamphlet in which a number of testi- 
monials are given, along with a list of 
prominent users of the American Ball en- 
gine. 


A New Electric Automobile. 

A new electric automobile, recently 
built by- the Electromotion Company, 
Paris, is quite a departure from the usual 
form of construction. Instead of using 
highspeed motors and transmitting the 
motion through chains or gearing, this 
new machine has the motors direct-con- 
nected to the axles. Motors can be placed 
either on the front or rear axles. They 
receive their current directly from the 
accumulators. It is said that a car so 
constructed can save twenty to thirty per 
cent of its capacity, otherwise wasted as 
lost energy. In a trial this new car worked 
very satisfactorily at five speeds, varying 
from four and one-half to nineteen miles 
an hour. There is no noise and no jar in 
stopping, starting or changing speeds. 
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The Jeffrey Direct-Current Gen- 

erators. 

The accompanying illustration shows a 
representative type of the line of direct- 
current generators built by the Jeffrey 
Manufacturing Company, Columbus, 
Ohio. These generators are designed for 
general mining and power work. The de- 
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electricity, and printers experience a great 
deal of trouble due to the sticking of the 
sheets under the influence of the elec- 
trical charge. 

To mitigate the trouble caused in this 
manner verious devices have been made 
use of. Attempts have been made to 
carry off the charge by passing the fabric 
over tanks of water or 
by placing sponges at 
various intervals in 
the path it must travel 
in the course of pro- 
cessing, or by bring- 
ing pointed conductors 
in close proximity to 
the material. 

The Portland Com- 
pany, Portland, Me., 
announces, through 
Mr. W. H. Chapman, 
its electrical engineer, 
that it has discovered 
a simple and effective 
means for removing 
these statice charges, 
The system depends 
upon the principle 
that a static charge 
spontaneously selects 
from a neighboring al- 
ternating charge the 


kind and quantity to 
JEFFREY DIRECT-CURRENT GENERATOR. 


sign follows the dictates of the best modern 
practice, and the company states that no 
expense has been spared to make it elec- 
trically and mechanically perfect. The 
journal bearings are of the ring-oiling, 
self-aligning type, of such proportions as 
to ensure cool running, and the shaft is 
of a special grade of hammered steel of 
great tensile strength and wear-resisting 
qualities. 

The armature has bar-wound coils with- 
out joints, except where connected to the 
commutator. Both armature and field 
coils have special provision for ventila- 
tion, and the windings and magnetic cir- 
cuits are proportioned to ensure sparkless 
commutation and absence of heating under 
sudden and excessive overloads, which are 
common to mine power installations. 


<> 


A Device for the Dispersion of 
Electrical Charges. 


Static electricity generated by friction 
and compression has been for years the 
cause of considerable trouble to manu- 
facturers in a number of industries. Pa- 
per and textile industries particularly are 
affected by the phenomenon of frictional 


exactly neutralize it- 
self. It is stated that in January, 1904, a 
paper bag manufactory reported its pro- 
duction curtailed thirty-three per cent by 
static electricity sticking the bags together 
and making it extremely difficult to 
straighten them up when taken from the 
machine. A portable apparatus was taken 
to this mill and applied to five machines, 
with the result that the bags come from 
the machine in an absolutely neutral con- 
dition, and slide out into a perfectly 
square pile. The machines which had 
previously been limited to 200 bags per 
minute by the impossibility of keeping 
them straight, were then speeded up to 
more than 300 per minute, and no trace 
of static electricity was discovered. 

It is also stated that practical tests 
were made on the carding machines in a 
woolen mill, where the roving had been 
sticking to the rub rolls and to other 
objects, causing frequent breakage and 
delay. The application of this principle 
in its simplest form, it is announced, com- 
pletely removed the difficulty. 

The apparatus used for performing the 
process in the above and several other 
applications consists of a special trans- 
former located at any convenient point in 
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the building, and connected by a single 
wire leading to the place where the ma- 
terial is to be neutralized while passing 
through the ordinary process of manu- 
facture or handling. Here the leading 
wire is connected to a fine steel wire lo- 
cated eighteen inches or less from the 
surface of the material as it is passing 
through, and this steel wire is usually 
attached to a wooden bar for protection 
from mechanical injury. The amount of 
current passing is said to be harmless 
to a person coming in contact with the 
conductor, and perfect neutralization has 
been secured on paper moving at a ve- 
locity of more than 600 feet per minute. 
The apparatus will be manufactured by 
the Portland Company. 


A Push-Button Pendant Switch. 


The Trumbull Electrice Manufacturing 
Company, Plainville, Ct., is calling at- 
tention to its new pendant switch, an il- 
lustration of which is shown herewith. 
The switch is neat in appearance, and 
has only one button to operate it. It is 
guaranteed to operate successfully at its 
rated capacity (ten amperes at 125 volts) 
10,000 times without injury. Any switch 
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Pusa Burron PENDANT SWITCH. 


failing to come up to this standard will 
be replaced free of charge. 

The switch is a ten-ampere snap switch 
of a special design, positive in action 
and easy to operate. It is made in one 
size only, as above. The standard finish 
of this pendant switch is nickel-plated or 
polished brass. 

The company has increased its line of 
type “A” switches from 300 amperes to 
600. amperes, and has also taken up the 
manufacture of panel and switchboards. 
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DOMESTIC AND EXPORT. 


ELECTRIC LINE AT VERA CRUZ—Plans have been made for 
the establishment of an electric street car system in Vera Cruz, 
Mexico. It is understood that the construction will be commenced 
at once. The building of an electric street car system in Vera 
Cruz has been considered by a number of concerns, but this is 
the first definite action that has been taken. The system will 
occupy the streets now used by a mule car company, and the 
lines will be extended until the system embraces about fifteen miles. 


NEW RECORD FOR WIRBLESS TELEGRAPH TRANSMIS- 
SION—It is announced that wireless messages were sent on Sep- 
tember 5 from the tower near the Jerusalem exhibit at the World’s 
Fair, to Springfield, IN., a distance of 105 miles. Messages of 
congratulation were exchanged by President D. R. Francis and 
Governor Richard Yates, Mayor Devereaux, of Springfield, and 
Mayor Wells, of St. Louis. A number of other messages were 
transmitted between various officers of the World’s Fair Commis- 


sion and the two states. 


WORK BEGUN ON PORTO RICO RAILWAY—The Porto Rico 
Railway, Light and Power Company, the assignee of the franchise 
granted to the Vandegrift Construction Company to construct and 
operate an electric railway between San Juan and Pomnoe, a dis- 
tance of seventy miles, has started work grading from Rio Piedras 
toward Caguas, passing near Truilio Alto. The plans and pro- 
files for the line from San Juan to a point between Caguas and 
Rio Piedras have been approved by the bureau of public works. 
Contracts are expected to be placed shortly for rails, etc., to ba 
used in the construction and equipment of the road. The system 
will entail an expenditure of some $2,000,000. 


CHICAGO TRACTION DEAL—It was announced in Chicago 
last week that New York interests in the Chicago traction com- 
panies were making arrangements for financing a combination 
of surface lines, according to plans outlined several times during 
the past two years. One of these is to form a syndicate to finance 
and purchase the city railway and organize a new combined cor- 
poration. The syndicate was said to have raised $36,000,000 to 
purchase the stock of the Chicago City Railway Company at $200 
per share. It is thought that while this announcement is prema- 
ture, the merger of the two properties—The Chicago City Railway 
and the Union Traction Company—is merely a matter of time. 


PORTABLE TELEPHONES FOR STREET RAILWAY SERV- 
ICE—A satisfactory run was made on September 4 by officials of 
the Pittsburg Railways Company, between Pittsburg and Charleroi, 
testing portable street car telephones on suburban lines. Members 
of the crew and passengers conversed with people in their homes 
in Pittsburg from far out in the country. Each car carried a 
portable telephone in a box, equipped with a long-distance outfit. 
and a transmitter and a receiver. Along the route there are 
attached to the poles contrivances by means of which the portable 
telephones, on being attached, complete a telephone circuit in com- 
munication with the office of the Pittsburg Railways Company in 
Pittsburg. 


LARGE ISSUE OF BONDS FOR NEW TROLLEY LINE—An 
issue of $1,000,000 bonds will be made to pay for the construction 
of the Willow Grove Electric Railway Company’s lines, and these 
will be guaranteed by the Philadelphia Rapid Transit Company. 
As the charter of the company building the road was obtained 
by the Union Traction Company, of Philadelphia, the consent of 
the stockholders of that corporation to the issue of the bonds will 
be asked at their next annual meeting, on September 21. The new 
line will be twelve miles long, and the cost of building it is given 
at $1,300,000. Of this sum the Philadelphia Rapid Transit Com- 
pany pays $300,000. The line will start from about Eighteenth street 
and Germantown avenue, and reach Willow Grove through new 
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territory. A new terminal will be built for the new and for the 


present line. It is expected that the road will be completed in 


May, 1905. 


A FLOATING EXPOSITION—It is stated that on November 15 
a large ocean steamer will sail from Seattle, Wash., carrying an 
exposition which the merchants of the Orient will be urged to 
visit when it makes port at the various stopping places. The ship 
will carry no passengers but exhibitors, and no cargo but exhibits. 
It will anchor only at ports of commercial importance. No ad- 
mission will be charged, but, on the contrary, every effort will 
be made to get as many as possible to come aboard, with prefer- 
ence, of course, for those who have business interests. The ex- 
hibit ship will visit Yokohama, Kobe, Nagasaki, Shanghai, Hong 
Kong, Manila, Singapore, Colombo, Mauritius, Delagoa Bay, Cape 
Town, Adelaide, Melbourne, Sydney, Honolulu, and, on the return, 
Santiago, Valparaiso and Callao, South America. At each of these 
ports it will remain from two to ten days, a total of about six 
months having been assigned for ithe voyage. American busi- 
mess men are behind this enterprise, and it is thought that most 
of these are north Pacific coast exporters, allied with whom is Mr. 
James J. Hill, president of the Great Northern Railway. 


HEARING ON VIRGINIA POWER COMPANY RECEIVERSHIP 
—The case of the Bowling Green Trust Company, trustee, vs. the 
Virginia Passenger and Power Company, et al., came up before the 
United States Court at Richmond, Va., on September 1, on a ruling 
to show cause why the temporary receivers appointed in July should 
not be made permanent receivers. Louis E. Spencer and Ella K. 
Perri petitioned the court to take no further action in the matter 
until the Supreme Court of Virginia should have passed on the 
appeal taken by the Passenger and Power Company from the decision 
of the Hustings Court of Petersburg, appointing George Cameron, 
Jr., a receiver of the same property. They also alleged that the 
Bowling Green Trust Company was not the legal trustee of the bonds 
of the Virginia Passenger and Power Company, and that C. A. North- 
rop, one of the receivers, was not a proper person to act as receiver, 
because of his relationship to Frank Gould, and because of his offi- 
cial connection with the company. The court continued the case 
until the first Monday in October. In the meantime, the present 
receivers are to be continued in office until the further action of the 


court. 


NATIONAL BODIES CONVENING AT ST. LOUIS NEXT 
WEEK.—The International Electrical Congress and Blectricity Day 
next week have attracted universal attention to the city of St. 
Louis. This will be a convention week in every sense. The National 
Electrical Contractors’ Association holds forth September 14 to 16: 
the Northwestern Electrical Association, September 12 to 16; the 
International Association of Municipal Electricians, September 15; 
the American Institute of Electrical Engineers, September 14. The 
American Electrochemical Society and the American Physical So- 
ciety will hold conventions, and the National Electric Light Associa- 
tion and the Association of Edison Illuminating Companies will 
send official delegates to the congress. For the convenience of those 
desiring to attend the opening sessions of the International Elec- 
trical Congress, a special convention train of the National Electrical 
Contractors’ Association, of the United States, leaves the Grand Cen- 
tral depot, New York city, at 1 o’clock P. MM., today, Saturday, Sep- 
tember 10. Passengers from New York city, Philadelphia, Baltimore, 
Washington and points south, will board the train at the Grand Cen- 
tral station, to-day. Passengers from Worcester, Springfield, Pitts- 
field, Boston and points east, will connect with the convention train 
at Albany, N. Y., at 4.05 P. M., on September 10, by the train leaving 
Boston at 10.45 to-day. Those passengers change cars at Albany. Mr. 
Alex. Henderson, 527 West Thirty-fourth street, New York city, is 
master of transportation. Mr. Milton C. Roach, the general eastern 
passenger agent of the New York Central Railroad, 1216 Broadway, 
New York city, has charge of the distribution of tickets. 
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ELECTRIC LIGHTING. 
GAINESVILLE, GA.—The city is to have fifty new electric lights. 


CLIFTON SPRINGS, N. Y.—It has been voted to install an elec- 
tric light plant. 


ALLEGHENY, PA.—The city council has authorized the issuance 
of $40,000 electric light bonds. l 


CONCORDIA, KAN.—R. S. McCrary has asked for a franchise 
for a gas and electric light plant. i 


MEYERSDALE, PA.—Prominent citizens are planning to install 
an electric plant at a cost of $25,000. 


MIAMI, FLA.—The new electric plart of the Florida East Coast 
Hotel Company has been placed in operation. 


BAINBRIDGE, GA.—The city has voted to issue $20,000 of 
bonds for the installation of an electric light plant. 


CAMDEN, N. J.—An electric light plant will be installed by the 
city at the pump-house at the Morris station waterworks. 


NEW ORLEANS, LA.—The Consumers’ Electric Company has 
prepared plans for the installation of an underground system. 


SHENANDOAH, PA.—Plans have been drawn up for the re- 
modeling of the plant of the Citizens’ Electric Light Company. 


MARION, IND.—The Citizens’ Light and Heating Company has 
been granted a twenty-five years’ franchise by the city council. 


CARTHAGE, MO.—The Winfield council has awarded contracts 
for an $89,000 waterworks plant and a $30,000 electric light plant. 


WILBURTON, I. T.—Contracts for a $50,000 electric light plant 
have been signed between the city of Wilburton and James Degnan. 


SALT LAKE CITY, UTAH—W. S. McCormick recently bought at 
public auction the Jordan Narrows power plant, paying $37,500 
for it. 


WEST POINT, IOWA—At a special election it was decided to 
install a municipal lighting plant, to cost in the neighborhood of 
$4,000. . 


PONTIAC, MICH.—The Standard Lighting Company has been 
awarded the contract by the city council for lighting the city for 
ten years. 


SPENCER, N. Y.—The Newfield Brick Company is planning to 
install an extensive electric lighting plant at its works near the 
Newfield depot. 


ST. IGNACE, MICH.—The city has voted to install a $15,000 
electric light plant. The streets have been dark since fire destroyed 
the plant June 27. l 


CHEHALIS, WASH.—The city electric light plant is to be moved 
to the Hylak saw mill, six miles east of Chehalis, in order to secure 
a cheap fuel supply. 


BALTIMORE, MD.—Plans are being prepared for a municipal 
heating, lighting and power plant in the wharf district. The cost 
is estimated at $150,000. 


CROOKESVILLE, TENN.—It is reported that the Gainsboro 
Telephone Company will install an electric light plant in this town 
within the next few months. 


NEWARK, N. J.—The electric lighting plant for the borough of 
Sussex has been completed. It is located at Woodburn, and the 
estimates as to it its cost are $20,000. 


STILLWATER, MINN.—The Upper River Power Company has 
completed a cable across Lake St. Croix, and will transmit electricity 
to Stillwater for power and lighting purposes. 


PROVO, UTAH—The city council has adopted a resolution 
ratifying the action of the mayor and city recorder in executing 
a contract with the Telluride Power Company. 


ABERDEEN, WASH.—The Aberdeen Electric Light Company 
has sold its plant and franchise to the Gray’s Harbor Electric Com- 
pany. The purchase price was not made public. 


ROCK ISLAND, ILL.—The Geneseo city council has entered into 
a five-year contract with the Geneseo Electric Light Company for 
156 incandescent lamps at $24 per lamp per year. 


Vol. 45—No. 11 


CODEN, ALA.—F. B. Price, of Glenwood, is interested in a 
scheme to light Coden and Bayou la Batre. The plant will be erected 
half way between this place and Bayou la Batre. 


DECATUR, ALA.—J. L. Echols and associates are contemplating 
erecting a $15,000 electric light plant for this city. Heretofore De- 
catur has been lighted from the plant in New Decatur. 


LYONS, N. Y.—The Wayne County Electric Company is about 
to put in a new head-gate at Slater’s dam on Canandaigua outlet, 
to take the place of the two gates now in commission. 


FULTON, N. Y.—The board of public works has closed a con- 
tract with the Fulton Light, Heat and Power Company for the 
lighting of the city at $75 per light for a term of ten years. 


GOSHEN, N. Y.—It is expected that the new plant for the New- 
ton Gas and Electric Light Company will be in operation by October 
1. It is expected that about 500 horse-power will be developed. 


ASHEVILLE, N. C.—The Asheville Tannery will shortly place 
in operation an electric light plant capable of furnishing 300 lights, 
which will be used to light the tannery grounds and buildings. 


BUCYRUS, OHIO—The Bucyrus Gas and Electric Light Com- 
pany has been sold to James Finley, of Pontiac, Mich., Mr. Finley 


taking charge August 1. It is understood the price paid was close 
to $100,000. 


LOS ANGELES, CAL.—The Kern River Power Company has 
awarded the contract for cement lining the company’s flumeway in 
Kern County for a distance of twelve miles. The work calls for an 
expenditure of $280,000. 


DANVILLE, ILL.—The Homer electric light plant has been pur- 
chased from G. C. Bowen by U. S. Thompson, of Fithian, who has 


just completed plans for installing a new plant at Fairmount. The 
plant is to be remodeled. 


BOONE, IOWA—At a recent election the proposition for mu- 
nicipal ownership of the electric light plant was defeated by a vote 


of 827 to 561. A like proposition was defeated five years ago by a 
vote of about two to one. 


KINGSTON, ONTARIO—The plant of the Kingston Light, Heat 
and Power Company has been taken over by the city. The city 
agrees to continue to supply power to the street railway company 
at $2 per car per day for six months. 


ST. PAUL, MINN.—A franchise ordinance granting the St. Paul 
gas company the right to erect poles and string electric light wires 
in most of the alleys and on some of the streets in Merriam park 
has been passed by the board of aldermen. 


PITTSBURG, PA.—Sealed proposals for building a power-house 
at dam No. 2, Ohio river, will be received at the United States 
Engineer’s office, Pittsburg, until 12 M., September 2, 1904. In- 
formation will be furnished on application. 


JOHNSTOWN, N. Y.—The high-tension wire of the Herkimer 
County Light and Power Company, which is to furnish light for the 
village of Mohawk, is to run along the towpath from Little Falls to 
that village. The work has been commenced. 


OSHKOSH, WIS.—W. H. Whitney, of Boston, has purchased 
the property of the Oshkosh (Wis.) Electric Light and Power 
Company, which has been for the past eighteen months in the 
hands of a receiver. The price paid was $215,000. 


BLAINE, ME.—An electric light and water company bas been 
organized to be known as the Mars Hill & Blaine Electric Light 
and Water Company. A. O. Nutter has been elected president. 
Eugene Smith, secretary, and G. W. Young, treasurer. 


HARTFORD, CT.—The borough of Groton has voted to purchase 
the local electric light plant for $20,000 and the waterworks for 
$105,000. A mortgage of $75,000 on the properties is included. A 
total of $150,000 of four per cent bonds will be issued. 


BIRMINGHAM, ALA.—The Cherokee Company, wni a 
ning to furnish Birmingham with 25,000 horse-power by aerate 
here from the Tallapoosa river at Cherokee Bluff, has increased 
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capital stock to $100,000. It is claimed that eastern capital has 
become interested, and that locks and dams will be built at Cherokee 
Bluff to concentrate the power. The distance to Birmingham is 


eighty-five miles. 
SCOTLAND, S. D.—At a meeting of the city council A. E. Par- 
menter was granted a twenty-year franchise for the construction 
and operation of either an electric light or gas lighting system. 
Mr. Parmenter will at once commence the work of installation. 


LAFAYETTE, LA.—The city council has contracted with the 
Standard Electric Company, of New Orleans, for two new dynamos 
and one 250-horse-power engine. The electric plant has been giving 
unsatisfactory service lately, several breakdowns having occurred. 


NORRISTOWN, PA.—An electric light plant is being installed 
at Bucknell University. The work of wiring is well advanced and 
is being finished as rapidly as possible. It is expected that the 
plant will be ready for use at the opening of the fall session, Sep- 


tember 22. 

NORTH ADAMS, MASS.—Options have been obtained on proper- 
ties along the east branch of the Housatonic river in the vicinity of 
the Berkshire street railway power station in Pittsfield by the capi- 
talists who are promoting the new half-million power proposition in 


Pittsfield. 

WASHINGTON, D. C.—Bids will be opened at the treasury de- 
partment on August 23 for installing a complete system of electric 
lighting at the United States Courthouse and post-office building at 
Trenton, N. J. Specifications can be obtained on application to the 
supervising architect. 

READING, PA.—The Sinking Springs Electric Light, Power and 
Heat Company, at Sinking Springs, this county, has been granted 
a charter and expects to furnish light about October 1. The officers 
are: president, William F. Krick; vice-president, Thomas H. Krick, 


and treasurer, Henry H. Yost. 


CHARLOTTE, N. C.—At a meeting of the board of directors 
of the Catawba Power Company, it was decided to increase the 
capital stock of the company $100,000, making the total capital 
Stock $850,000. The company has almost completed the work on 
its transmission line to this city. 


WALLA WALLA, WASH.—An electrical plant to cost about 
$250,000, which will be ready for operation January 1, is being 
constructed on the Walla Walla river about ten miles from here. 
The Washington & Oregon Power Company, composed of eastern 


capitalists, is back of the proposition. 


ANNISTON, ALA.—A plant to supply electrical energy to the 
Anniston, Gadsden & Birmingham Railroad will be erected at lock 
No. 3 on the Coosa river. The plant will cost $300,000. The idea 
of the promoters is to erect a large cotton factory, as well as to 
connect the towns mentioned by a trolley system later. 


MOUNDSVILLE, W. VA.—The directors of the Moundsville Elec- 
trical Company have let the contract for the building of its new 
Plant. The contract for the equipment has not been let, but will be 
in a short time, and the machinery will be ready to install by the 
ab the building is completed. The new plant will be 60 by 115 
eet. . 


NEW BEDFORD, MASS.—At the annual meeting of the New 
Bedford Gas and Edison Light Company the following directors 
were elected: Horace G. Howland, Thomas H. Knowles, Charles R. 
Price, George R. Stetson, Charles H. Lawton, Frederic Taber, Oliver 
Prescott, Jr., John S. Perry, Henry M. Knowles, Lot B. Bates and 
Parkman M. Lund. 

CINCINNATI, OHIO—The waterworks and electric light plant 
at Harrison, Ohio-Indiana, have been purchased for Cincinnati and 
Cleveland capitalists by J. P. Hornaday & Company, of Cincinnati, 
Obio. The Harrison water and electric light plant completely con- 
trols all the public utilities of Harrison, both on the Indiana and 
Ohio sides of the line. 


McKENZIE, TENN.—The stockholders of the McKenzie Elec- 
tric Light and Waterworks Company have organized with W. F. 
Scates, chairman, and J. L. Baker, secretary. The following were 
elected charter members: W. F. Scates, H. R. Larde, Morgan Green, 
R. B. Moore and C. M. Wrinkle. The charter wiil be secured at 
Once and work will commence on the waterworks plant. 
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ITHACA, N. Y.—The Scranton Firebrick Company is planning to 
install an extensive lighting plant at its works in Newfield. The 
company intends to have the plant furnish light for the entire 
works, including several cottages of employ¢s in vicinity of the 
industrial buildings. It is understood that the work will be com- 
menced as soon as other proposed improvements can be completed. 


BOSTON, MASS.—The gas commissioners have authorized the 
Edison company, of Brockton, to purchase the Whitman Light and 
Power Company. For the purpose of purchasing the Whitman plant 
the commission has authorized the Edison company to issue 500 
shares of stock at par; the commission has also authorized the issue 
of 500 additional shares of Edison stock at par to fund that com- 
pany’s floating debt occasioned by addition to plant. 


RICHMOND, VA.—Plans are being prepared for the heating, 
lighting and power plant to be built for the state buildings. It is 
expected that bids for the work will be asked at the next meeting 
of the capitol commission. The work can not be done this year in 
time for the approaching winter, but will be completed before the 
necessity arises for heat or light in the capitol building in 1905. 
An appropriation of $25,000 was made for this plant. 


HELENA, MONT.—The Gallatin Power Company has been in- 
corporated by E. W. King, C. S. Hartman, S. A. Mendenhall, George 
Cox and E. J. Carter, all of Bozeman. The company has a capital 
of $150,000, which has been subscribed. The incorporators also 
constitute the board of directors. The company is formed for the 
purpose of establishing a power plant at Sheep Rock, on the West 
Gallatin river, to generate electricity for various purposes. 


WALLA WALLA, WASH.—An electric plant to cost not less 
than $250,000, and to be ready for operation by January 1 is being 
constructed on the Walla Walla river, about ten miles from this 
city. The Washington & Oregon Power Company, composed of 
eastern capitalists, is back of the proposition, and valuable water 
rights have been secured. The company purposes to furnish power 
for the plant in this city, Pendleton, Athena, Milton, Weston and 
other towns. 

BALTIMORE, MD.—S. B. Medairy and R. B. Fentress have been 
granted a franchise to establish an electric lighting, heating and 
power business in this city. The grantees are empowered to turn 
over their franchise to the Baltimore Refrigerator and Heating 
Company, which may operate it in conjunction with its hot and 
cold air business. The object of the grantees is to furnish light 
and power to those who do not desire to put in machinery for 


the purpose. 


GLASTONBURY, CT.—The Glastonbury Power Company has 
received from its engineer the completed plans of the hydro 
electric plant which the company proposes to build on Roaring 
brook in South Glastonbury. The plans call for 1,600 horse-power 
in wheels and 1,000 kilowatts in electric units. There will be two 
large dams, a 500-foot penstock, a 2,500-foot tailrace, a steel and 
concrete power-house, with a ten-ton traveling crane and an 
auxiliary gas plant. The contract will shortly be awarded. 


NORFOLK, VA.—The merchants of Norfolk are said to be back- 
ing a new company which will, in the near future, ask the councils 
for a franchise. The promoters say they feel confident that they 
will secure their franchise, which, under the new constitution, must 
be put at public auction. The company, which is now being organ- 
ized, will be known as the People’s Light, Heat and Power Company. 
It will have a capital of $100,000, and if the franchise is granted it 
is probable that many merchants in the city will use the light, 
which, it is claimed, will be furnished at a reduced rate. 


CONCORD, N. H.—At the annual meeting of the Claremont Rail- 
way and Lighting Company these officers were elected: Hira R. 
Beckwith, president: John T. Emerson, vice-president: L. N. 
Wheelock, treasurer and general manager; E. B. Heywood. 
clerk; O. B. Rand, auditor: H. R. Beckwith, J. T. Ewiersoti. 
L. N. Wheelock, O. B. Rand, Ira F. Chandler, F. H. Foster 
M. F. Dickinson, Boston, directors. The gross earnings from 
all sources from August 16, 1903, when the railway went into opera- 
tion, and November 1, 1903, when the lighting branch was started. 
to July 1, 1904, amount to $23,159.07, while there remains above all 
operating expenses more tban $7,000. 
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LEGAL NOTES. 


POOL-ROOM TELEPHONE SERVICE—In the supreme court of 
New York Judge Scott has refused to grant a mandatory injunction 
restraining the New York Telephone Company from interfering 
with the telephone service which it had contracted to furnish to the 
New York & New Jersey Distributing Company. He suggested that 
if any contract to furnish the service had been violated the’ remedy 
was an action for damages, and further, if the company believes its 
property is being used for unlawful and immoral purposes a tele- 
phone company has the right to refuse to live up to its contracts. 


NON-STOP LIABILITY—In the case of the Southern Railway 
Compnay vs. Bandy, the supreme court of Georgia held that where 
a carrier accepts fare for a particular station, it is not sufficient 
that the speed of the train be slackened, but the carrier is bound 
to come to a complete stop and afford the passenger an opportunity 
to safely alight; that a passenger can not rely on the conductor’s 
instructions as sufficient justification for doing an act obviously 
dangerous; that it is not a want of ordinary care if the passenger 
uses the means which the carrier affords him for disembarking 
and that if under the direction of the conductor, the passenger 
dismounts from a slowly moving train, the company is liable for 
any consequent injuries. 


INTERPRETATION OF “PARTY LINES’’—tThe question “What 
is a party line?” has been brought up in the Ohio courts by the 
filing of a request by the Cuyahoga Telephone Company for a 
judicial interpretation of its agreement with the Dime Savings and 
Banking Company. The case grows out of a bond transaction in 
which the bank gave the company a trust deed and acted as trustee. 
It was provided that sums of money were to be paid over as the 
construction advanced. The bank claims that desk telephone and 
party lines were to count as single connections when showing the 
growth of the company. The Cuyahoga company claims that the 
connections disputed are of such a nature as to fall within their 
definition of separate connections. 


LIABILITY FOR INJURY TO LINEMAN—In the case of the 
Cumberland Telephone and Telegraph Company vs. Bills, the court 
decided in the action of the lineman against the employing company 
for an injury received by the breaking and falling of a decayed pole 
on which he was placing a cross line, that the company was liable 
to the plaintiff for his injuries. The evidence showed that the plain- 
tiff had worked at such employment for less than a year and only in 
the service of the defendant; that the line on which he was work- 
ing was an old one and that he had not been warned of the danger 
or instructed to inspect the poles before climbing, and, though he 
was preceded by the foreman and another whose duty it was, under 
the rules of the company, to make the inspection, they did not do 
so. The court further held that a positive duty rested on the 
defendant company both to warn the lineman and to require an 
inspection. The foreman was held to be not a fellow-servant of 
the lineman in regard to the inspection, but a vice-principal, repre- 
senting the company. The company could not escape the obligation 
by delegating the duty to the foreman or anyone else. 


STREET RAILWAY POSSESSION OF A STREET—In the 
case of the Newport News & Old Point Railway and Electric Com- 
pany, the supreme court of Virginia held that if a street railway 
company having secured a first grant actually occupies a street 
it is authorized to use, there is reason for affirming that its right 
to the part of the street actually occupied and used is permanent 
and exclusive, and that by actually taking possession of the street 
and using it for the accommodation of the public, the company 
first in point of time does such acts as vest its rights; but in order 
to have this effect, the company must take possession in good faith 
for the purpose of constructing and operating such a railway as 
its franchise describes, and that a possession taken solely for the 
purpose of keeping out opposition, and unaccompanied by evi- 
dences of intent to furnish reasonable accommodations for the 
public, ought not to be regarded as sufficient to vest a right under 
a general ordinance. The court held further, that a forfeiture 
of a company’s franchise by the state owning this property does 
not confer any new right upon the company, and that advantages 
can not be taken of it by any competitor in a private action; but 
that it can only be enforced on behalf of the public at the elec- 
tion of the state. 
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TELEGRAPH RIGHT OF WAY—In the case of the Atlantic 
Coast Line Railroad Company vs. the Postal Telegraph<Cable com- 
pany, the court held that a telegraph company acquires an ease- 
ment in the right of way of the railroad company condemned for 
the purpose of constructing and operating a telegraph line thereon: 
that the easement thus acquired embraces the land actually occu- 
pied by the poles and fixtures, and the right to stretch wires upon 
the poles, and to enter upon the right of way to construct and 
repair the line; that the only exclusive right of occupancy a tele 
graph company acquires by condemnation is that of the land occu- 
pied by the poles for telegraph purposes; that the measure of dam- 
ages in such cases is the value of the land actually taken and the 
extent to which the use of the right of way of the ratlroad com- 
pany is diminished by its use by the telegraph company; that 
the right of way of the railroad company has no general market 
value for other uses; that the appropriation to public use amounts 
to withdrawal of the right of way to any use, except that which 
is necessary or auxiliary to the operations of the railroad; that ad- 
vantages and benefits accruing to the telegraph company from its 
use of the railroad’s right of way can not be considered in assess- 
ment of damages, and that remote or speculative damages can not be 
recovered. The court further held that the suggestion that, at 
some time in the future, the railroad company might lay addi- 
tional tracks or build structures for railroad purposes is too 
remote to authorize the admission of evidence for damages that 
might result in any such contingency. 


PERSONAL MENTION. 


MR. F. C. RANDALL, president of the National Electric Com- 
pany, of Milwaukee, Wis., is spending a few weeks with his family 
in the East. 


PROFESSOR OSBORNE, of Columbia University, received the 
honorary degree of Doctor of Science at Cambridge University, 
England, on August 22. 


MR. WILLIAM G. NORMAN has been elected manager of the 
Dubuque Telephone Company. Mr. Victor Stevens, whom he suc- 
ceeds, continues as president of the company. 


MR. GEORGE C. CHADWICK, until recently connected with 
the United Railways, has been appointed chief engineer of the 
Santa Cruz, Cal., electric railway system. 


MR. AUGUSTUS BRANDEGEE, a former congressman from 
New London, Ct., has been elected president of the New London 
Gas and Electric Company, to succeed the late Robert Coit. 


MR. C. C. MAJOR has accepted the chair of mechanical engi- 
neering at the University of Oklahoma, and resigned his position 
with the New Century Correspondence Schools, Wilkesbarre, Pa. 


MR. H. L. SHIPPY, treasurer of the John A. Roebling’s Sons 
Company, of New York, returned from Europe last week on the Cam- 
pania. He spent several weeks abroad and returned much improved 
in health. Í 


MR. PATRICK GALVAN has been appointed chief assistant 
engineer of the Panama Canal Commission, and will sail for Pana- 
ma at once. Mr. Galvan was formerly connected with the engineer- 
ing corps of the Illinois Central Railway. 


MR. ISAAC A. SMITH, chief engineer of the Southern Illinois 
Electric Railway Company, has been made general manager of 
the road. The capital stock of the company at a recent meeting 
was increased from $2,000,000 to $2,500,000. 


MR. R. E. WILLARD, who has since January last been manager 
of the Neosho Electric Light Company, Neosho, Mo., has resigned, 
and in a short time will leave the city to accept a position a8 
manager of a new street railway system in north Missouri. 


MR. A. G. BANHAM, of King City, Mo., has been elected presi- 
dent of the St. Joseph, Stanberry & Northern Railway, in place 
of Mr. George C. Sims, resigned. Mr. A. C. Frisbie and Mr. T. D. 
Hussey, of Stanberry, have been added to the board of directors. 


MR. EDWARD E. GOUDEY, who recently resigned from the 
management of the Goudey-McLean Company to take a partnership 
interest in the engineering firm of B. F. Bell & Company, is one 
of the inaugurators of the Bell Engineering and Construction 
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Company, which company was organized to succeed B. F. Bell 
& Company in the business of consulting and contracting engi- 
neers. Mr. Goudey is also president of the Bell Engineering and 


Construction Company. 

COMMANDER JAMES H. PERRY, U. S. N., of the Bureau of 
Steam Engineering, was retired from active service at the age 
limit, on August 31, with the rank of captain. Captain Perry is 
suffering at present from an attack of typhoid fever at Washing- 
ton, D. C. 

MR. S. S. NEFF has been appointed general superintendent of 
the Mexican Tramways Company, Ltd., of the city of Mexico. Mr. 
Neff has been superintendent of the Boston Elevated Railroad Com- 
pany, Boston, Mass., and previously superintendent of the Union 


Elevated Railway, Chicago, Ill. 


MR. J. H. NIBBELINK, chief electrical engineer of the Nord- 
burg Manufacturing Company, met with a severe accident at Mil- 
waukee, Wis., recently. While descending a steep hill in an auto- 
mobile, the machine got away from him. He was thrown into a 
creek and pinioned down by the machine falling on top of him. 
He was rescued, however, only slightly injured. 


MR. JOHN BLAIR MacAFEE, a contractor and street railway 
manager and a graduate of the University of Pennsylvania, has 
been elected president of the Augusta-Aiken Railway Company, 
of Augusta, Ga. This company controls several railway com- 
panies as well as the North Augusta Land Company and Hotel 
company. Mr. MacAfee was an organizer and at one time vice- 
president of the Railways Company General and the American 
Engineering Company. 


MR. CYRUS O. BAKER, JR., the well-known platinum refiner, 
returned last Saturday on the steamer Campania from London. Mr. 
and Mre. Baker have been making a four months’ trip through Great 
Britain and the Continent. The itinerary took in Paris, Geneva, 
Lucerne, Venice, Vienna, Dresden, Berlin, Norway, Spitzenberger, 
Holland, and a considerable time was spent in traveling through the 
Picturesque regions of Scotland. Mr. Baker combined business with 
pleasure, and returned home ready to engage in a largely increased 
production of refined metals. 


MR. ROBERT DONALD, editor-in-chief of the London Daily 
Chronicle, was the guest of honor at a luncheon given on Tuesday, 
August 30, in the rooms of the Transportation Club, Forty-second 
street and Madison avenue, New York city, by Mr. George H. 
Daniels, general passenger agent of the New York Central & Hudson 
River Railroad. Among those present were Mr. Melville E. Stone, 
general manager of Associated Press; A. J. Campion, Cosmos Min- 
deleff, E. P. Call, H. L. Bridgman, Ray Morris, Charles W. Price, 
I. A. McCormack, manager Grand Central station; J. F. Fairlam, 
auditor passenger accounts; M. L. Bacon, auditor; W. J. Wilgus, 
fifth vice-president; F. L. Pomeroy, freight traffic manager; W. 
T. McCulloch, auditor freight accounts; J. E. Root, advertising 
manager; F. J. Wolfe, assistant general passenger agent; E. B. 
Katte, electrical engineer; J. K. LeBaron, editor Four-Track News. 
The luncheon was enlivened by a number of toasts, and the guests 
of honor laid emphasis on the apparent harmony which existed 
between the railroad Management and the newspaper interests 
of the country. This condition, he said, was in no way approached 
in the land that he came from. He intended to remain here for 
Some time, studying the transportation problems, as well as study- 
ing the American newspaper and the methods employed in bring- 
ing it to its present-day success. 


ELECTRICAL SECURITIES. 


Although with the near approach of the time of general harvest- 
ing of crops there is a possibility of a disappointment with regard 
to a record yield, the market has been maintained with a firmness 
which appears to be more than professional and manipulative. It 
ls assured that, whatever the harvest outlook may be, there will 
be good prices all around, and a consequent opportunity for invest- 
ment which will do much to encourage larger industrial operations. 
While commission houses generally are still commenting on the lack 
of interest shown by the public as an investor, there has been a 
steady improvement for several months, and if the present tendency 
continues, and is further supported by an influx of money from the 
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rural districts, there is every reason to believe tbat an animated 
season will soon be in prospect. It will need very little stimulation 
for the public—which is at all times ready to take a long chance— 
to get over its fears of sustaining the same losses as it did about 
eighteen months ago. 

At the present time there exists a condition of importance to 
the electrical interests of the country. This concerns the record 
high prices for copper, along with a record demand for this material. 
The electrification of a number of large steam roads, and the 
probability of many other changes as soon as the pioneers shall 
have been shown to be commercially successful, will mean a decided 
boom in the demand for not only copper, but the engineering appli- 
ances and auxiliaries which go to make up transmission and trans- 
portation systems. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 3. 


New York: Closing. 
Brooklyn Rapid Transit...............000+ 5536 
Consolidated Gas 2... . ccc cc eee twee ene 196 
General Electric ......... cece cence eects 169 
Interborough Rapid Transit................ 143% 
Kings County Electric........... ccc cc eceee 210 
Manhattan Elevated .............ccccccceee 154% 
Metropolitan Street Railway.............6. 121% 
New York & New Jersey Telephone........ 152 
Westinghouse Manufacturing Company...... 162 


The Brooklyn Rapid Transit Company has made application to 
the New York Stock Exchange to list $5,000,000 first mortgage re- 
funding four per cent bonds of 2002. These bonds are the second 
block of $5,000,000 of the $150,000,000 authorized issue sold to pro 
vide for betterments. 

The New York City Railway Company has issued its annual re 
port for the year ended June 30, 1904. The income account shows 
as follows: gross, $21,485,006; operating expenses, $12,127,856; net, 
$9,357,150; other income, $408,998, making a total of $9,766,148; 
taxes, rentals, interest, etc., $11,162,919, leaving a deficit of $1,396,- 
771. The balance sheet as of June 30, 1904, shows assets of $187,- 
612,568, and liabilities of $184,645,621, leaving a surplus of $2,966,- 
947. The total number of passengers carried was 630,070,850, an 
increase of nearly 8,000,000 over last year. Of these, 72,194,495 were 
carried in the Bronx; 197,595,680 were transfer passengers. The 


company owns 492 miles of track. 


Boston: Closing. 
American Telephone and Telegraph........ 137 
Edison Electric Illuminating..:............ 258 
Massachusétts Electric ...........20 eee eeee 60 
New England Telephone................002. 125°% 
Western Telephone and Telegraph preferred. 91 

Philadelphia : Closing. 
Electric Company of America............... 9% 
Electric Storage Battery common.......... 621%, 
Electric Storage Battery preferred......... 62% 
Philadelphia Blectric ................0000. 6%, 
Union. Traction: acs vs chee seine reens anas 55% 
United Gas Improvement................... 89 

Ohi cago: Closing. 
Chicago Telephone ............. ccc cece eeee 122 
Chicago Edison Light...................... 146 
Metropolitan Elevated preferred............ 5814 
National Carbon common...............000. 39 
National Carbon preferred................. 112 
Union Traction common................. i 7 
Union Traction preferred...............0ce. 35 


The August daily average of Northwestern Elevated passengers 
was 62,453, an increase of 2,360. 

The Metropolitan daily average for August was 103,500, an in- 
crease of 548 over the preceding month. 

South Side Elevated for August showed a daily average of 70,445 
passengers carried, a decrease of 2,201, due to business dulness. 

Chicago City Railway directors have declared the regular quar- 


terly dividend of 2% per cent, payable September 30. Books close 


September 12 and reopen September 18. 
The Illinois Trust and Savings Bank has sent out a circular to 
stockholders of the South Side Elevated Railroad offering $3,000,000 


of South Side Elevated bonds for subscription within thirty days. 
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ELECTRIC RAILWAYS. 


CHANUTE, KAS.—The city council has granted a street railway 
franchise to F. V. Crouch, of Iola. 


RENO, NEV.—The government has planned the construction of 
an electric road through Churchill County. 


GEORGETOWN, DEL.—Arrangements are being perfected en- 
suring a trolley road for Salisbury, with an extension to Quantico. 


LINCOLN, NEB.—Farmers of the South Loup valley are said to 


want an electric line and to be willing to aid the project in every 
possible way. 


GOSHEN, IND.—Work will begin immediately on the Warsaw & 


Goshen electric line. The road has been voted a $25,000 subsidy by 
the city of Warsaw. 


LITTLE ROCK, ARK.—tThere is a project on foot to build a 


connecting line from the White River road at Oregon Flat to Jasper 
by the way of Bellefonte. 


ROANOKE, ILL.—The council has granted a franchise for an 


electric line to pass through Roanoke from Peoria to Streator, 
touching Morton, Eureka, Minonk and Wenona. 


DAVENPORT, IOWA—The Davenport & Suburban has been 


granted a franchise allowing it to build a single track along the 
Schmidt road from Rockingham road to Grand Isle. 


CHICAGO, ILL.—Judge Tuley has authorized Edward F. Bryant, 
receiver of the Chicago General Railway Company, 


to spend 
$83,000 to improve the system under his control. 


LANSING, MICH.—The Grand Rapids & Chicago Railway Com- 
pany has changed its name to Grand Rapids & Kalamazoo Valley 
Railway, intending to make Kalamazoo a terminal. 


PAYSON, UTAH—At a special meeting of the city council B. 
Mahler was granted a franchise to run his electric railway through 
this city, the line to be completed within three years. 


READING, PA.—A new trolley project is being promoted by 
several business men. The road is to start at Boyertown and make 


a loop, taking in Gilbertsville, Swamp, Pottstown, Half-way House 
and Little Oley. 


LARAMIE, WYO.—H. D. McCutcheon and J. D. Boyle, of Pitts- 
burg, have been granted a thirty-year franchise for an electric 


railway system in this city and given a ten-year contract to light 
streets and municipal buildings. 


LANCASTER, OHIO—The contract has been let for the construc- 
tion of that part of the Southeastern Ohio Traction line between 
Zanesville and Crooksville, fifteen miles. 


Work will commence at 
once and is to be finished by February 1. 


DECATUR, ALA.—A movement is on foot looking to the early 
construction of an electric street railway from this city to Trinity 
mountain, a distance of about seven miles. An effort will be made 
to have the line constructed this fall and winter. 


GREENVILLE, S. C.—The counsel for the Greenville & Knox- 
ville Railway states that the-rights of way which the company had 
heretofore been unable to purchase have been obtained, and that 
everything is in readiness for the construction of the road. 


KITTANNING, PA.—Work on the new trolley line between 
Leechburg and Apollo is to start at once. Officers have been at 
Leechburg, and it is expected that cars will be running to Apollo 
by the first of the year. The line will follow the old towpath. 


BATON ROUGE, LA.—An interurban electric railway between 
Baton Rouge and New Orleans has been projected. The estimated 
cost of the road and necessary equipment is said to be $2,500,000, 


all of which is reported to have been subscribed by Eastern cap- 
italists. 


EGG HARBOR, N. J.—J. H. Bozarth, of Ellwood, has been 
granted a street railway franchise by the city council. The plan 
is to operate the trolley through the streets of Egg Harbor, thence 
to Gloucester Lake, Port Republic, Smithville, Oceanville and 
Absecon. 


LOVELAND, COL.—At a meeting of the board of trustees an ordi- 
nance was passed granting a franchise to the Northern Colorado 
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Electric Railway Company. The proposed road is to run through 


Eaton, Windsor, Fort Collins, Loveland, Berthoud, Longmont and 
Boulder to Denver. 


ELKHART, IND.—H. E. Bucklen, of Chicago, who is building 
the electric road from Lagrange to South Bend through Elkhart, 
has announced his intention to issue $1,000,000 worth of ten and 


twenty-year bonds to cover the cost of the road, which is now 
nearly graded. 


LEWISTOWN, MANITOBA—The preliminary survey is being 
made for an electric car line to run between Lewistown and Ken- 
dall. John L. Bright, of this city, is interested and says he is con- 


fident of the success of the plan. A company will be formed soon 
and work commenced. 


SHARON, PA.—The building of the Sharon & Middlefield electric 
line is to be rushed. The line, forty-five miles long, will tap one of 
the richest farming districts in Ohio, and at Middlefield it will con- 


nect with the Cleveland & Eastern trolley line, giving a direct line 
from Sharon to Cleveland. 


EAST ST. LOUIS, ILL.—Surveyors are at work in the vicinity 
of Madison and Granite City on the route of the new electric 
railway from East St. Louis, which is to connect with the Alton- 


Granite City Traction Company, thus forming a direct line from 
that city to East St. Louis. 


EVERETT, WASH.—Both franchise and capital have been se 
cured by E. G. Kruger, of Snohomish, to build an electric road from 
Index to Mineral City, to be used by the National Mining and Mill- 
ing Company. A survey is now being made. Mr. Kruger says he 
has secured $50,000 from outside capitalists. 


WINONA, MINN.—A trust deed given by the Winona Railway 
and Light Company to the Old Colony Trust Company has been 
placed on file with the register of deeds. ‘This trust deed is to 
secure an issue of $400,000 first mortgage, five per cent, gold bonds, 
which are to run for a period of twenty years. 


PINE CITY, WASH.—The commissioners of Spokane County 
have been petitioned for a franchise for an electric line from 
Spokane to the south line of the county. The proposed line will 
run from Spokane to Colfax through Pine City and Rosalia. The 
franchise for Whitman County has already been granted. 


BALTIMORE, MD.—Work on the Northern Central Railway 
Company’s enlarged electric power station at Mount Vernon yards 
is being rushed, and the plant will be ready for operation shortly. 
When completed it will furnish power for lighting purposes at 


Union and Calvert stations, and fcr lighting and power at the 
Mount Vernon shops. 


MUNCIE, IND.—A movement has been started to construct 8 
traction line from Dunkirk and Redkey to Eaton, where direct 
connection may be made for Muncie, Indianapolis and way 
stations. It is said that the Muncie, Hartford City & Fort 
Wayne Traction Company is behind the project. It would open 
a populous country to interurban patronage. 


BELTON, TEX.—The grading on the Interurban electric car line 
has been completed up to the city limits and the poles have been 
set to within a short distance of the Leon river. The poles and ties 
have been distributed all along the streets to be traversed by the 


railway. The work is being pushed rapidly and the prospects are 
good for a completion of the road at a very early date. 


ROCHESTER, N. Y.—The contract for constructing the road 
of the Rochester, Syracuse & Eastern Railway between RocLester 
and Newark has been let, and it is expected that work will be 
begun at once. There is a probability that the Rochester, Syre: 
cuse & Eastern may use the line of the Monroe County Electric 
Belt Line Company between Rochester and Fairport. 


SALT LAKE CITY, UTAH—The Salt Lake & Mercur road has 
closed a contract to repurchase the Salt Lake & Utah Valley road. 
This line was formerly the West Side Rapid Transit. The line will 
be extended at once to Bingham cañon and an hourly electric 
service will be established. But fourteen miles remain to be built 
and this can be easily finished by the first of the year. 


FORT COLLINS, COLO.—The city council has granted & aba 
chise to the Northern Colorado Electrical Railway Company, Wb 7 
proposes to build an electric railway from Greeley to Denver Vi 
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Fort Collins, Longmont, Loveland and Boulder. The electric com- 
pany proposes to haul both passengers and freight. A power plant 
will be located in this city, together with the general offices. 


SYRACUSE, N. Y.—Clifford D. Beebe, president of the Auburn 
& Syracuse Electric road and the Auburn City Railway, announces 
that in all probability a line will be built soon from Auburn to 
Port Byran, a distance of eight miles. The road would connect 
at the latter point with the Rochester, Syracuse & Eastern. The 
company which will build the road will probably be capitalized 


at $250,000. 


IRWIN, PA.—The council of Manor has granted the Pittsburg 
& Westmoreland Railway Company a franchise to build its line 
in the borough. This line will be part of the Irwin-McKeesport 
project. It will run from Irwin through Rillton, Madison and 
Edna No. 2 to Herminie. From here it will extend to Manor via 
Shafton and Westmoreland city. Nearly all the right of way has 


been secured. 


MONTREAL, QUE.—The shareholders of the Suburban Tram- 
ways and Power Company have elected officers as follows: L. J. 
Forget, president; K. W. Blackwell, vice-president; Fred Henshaw, 
Sir Montagu Allan, Paul Gilbert, directors. W. G. Ross was named 
general manager and Patrick Dubee, secretary. This company 
was organized for the purpose of taking over the Longue Pointe 


and other projected lines. 


DETROIT, MICH.—President E. M. Hopkins, of the Owosso & 
Pontiac Electric Railway, says that contracts have been let for the 
construction of sixty miles of road, and that work will be started 
at once. The company is capitalized at $1,800,000, and its officers 
are: president, E. M. Hopkins; vice-president, John T. Rich; treas- 
urer, C. H. Pomeroy; secretary, Frank Westcott. Associated with 
- them are J. L. Hudson, Governor A. T. Bliss and others. 


GULFPORT, MISS.—The Coast Electric Railway chartered to 
run from Henderson Point to Point Cadet, a distance of thirty miles, 
is an assured fact, the right of way having been secured. Construc- 
tion will cost about $350,000, and it is stated that this amount will 
be available within the next thirty days, when active work will 
begin at Gulfport and be carried on as rapidly as possible in both 
directions. The power-house will be located in this city. 


PITTSBURG, PA.—Work on laying the track of a new Street 
car line from Washington, Pa., to Duquesne will begin soon. 
This will be a direct line running between the towns in addition 
to running through thickly populated rural districts in Allegheny 
and Washington counties. The survey for the proposed line has 
been completed at Duquesne, where the line will connect with the 
Pittsburg, McKeesport and Connellsville tracks, which run through 


McKeesport. 


MILWAUKEE, WIS.—An electric railway between Milwaukee 
and Belliot to connect with the Beloit-Janesville line is a possi- 
bility, and a movement is said to be under way to secure 
possession of the old Milwaukee-Beloit railway grade and right 
of way. This was secured in 1857 through efforts of Byron Kil- 
bourn and others to construct a canal from Milwaukee to a.Rock 
river point near Beloit. Milwaukee capital and electric railway 
Promoters are supposed to be behind the present movement. 


PASCAGOULA, FLA.—W. Denny & Company, of Moss Point, have 
been granted a franchise by the county board of supervisors to 
construct a tramroad across public roads and through school lands, 
known as sixteenth sections. This road will be of standard gauge 
to pass through the belt of heavily timbered land between Esca- 
tawpa river and Lucedale, a distance of about forty miles. The 
new road will connect with the Pascagoula’Street Railway and 
Power Company's electric trolley line at Moss Point. 


STROUDSBURG, PA.—A trolley line, running through the 
Pocono mountain region in Monroe, Pike and Wayne counties, 
seems to be assured. The following organization has been effected: 
John B. Williams, Stroudsburg, president; John D. Houck, La 
Anna, treasurer; George L. Waltz, Newfoundland, vice-president, 
and Arthur L. Simons, secretary. The new company will be known 
as the Pocono, La Anna & Newfoundland Railway Company. The 
East Branch Falls may be utilized for a power plant. 
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FOND pu LAC, WIS.—The Northeastern Electric Railway Com- 
pany, which contemplates an interurban line between this city 
and Manitowoc, has elected new officers. They are Franklin 
Phillips, Brothertown, president; H. W. Wilson, Fond du Lac, 
vice-president; Otto B. Joerns, Sheboygan, secretary; Dr. G. P. 
McKenny, Stockbridge, treasurer. W. H. Phillips of this city was 
retired as president. No other business was transacted and no 
statement was given out of the present status of the company’s 
plans. - 

EUGENE, ORE.—The Willamette Valley Electric Railway Com- 
pany has been incorporated for $1,000,000 by J. F. Wilson, of 
Arizona, M. S. Taft, of Binghamton, N. Y., W. J. Wilsey, of Arizona, 
and others. Eugene will be the centre of operations. The county 
court is asked to give a franchise from Eugene to Blue River, 
Eugene to Florence, Eugene to Cottage Grove, Eugene to Junction, 
and on north to the county line. Benton County will be asked 
to give a franchise to Corvallis. The idea is to connect with the 
line from Salem to Portland. Plenty of capital is said to be 


behind the movement. 


SPRINGFIELD, ILL.—The Edwardsville city council has 
granted a franchise to the St. Louis and Springfield electric line 
for use of certain streets on which to construct its tracks. By 
the terms of the contract work must be commenced in the city 
within one year and completed within two years, a $5,000 bond 
being required to protect the city from damages arising from the 
construction and operation of the road. The line is the one being 
constructed by the McKinley syndicate, between Decatur and 
Springfield and from the latter point to St. Louis via Carlinville 
and Edwardsville. The line is now completed between Springfield 
and Carlinville and will be in operation within a few days. The 
right of way is being secured for the St. Louis extension. 


CONNELLSVILLE, PA.—The Meyersdale & Salisbury Street 
Railway connecting Garrett and Frostburg will be completed. 
Contracts for more than $500,000 worth of material, equipment 
and for the grading of the line have been let to Pittsburg firms. 
The line when completed will be nearly thirty miles in length 
and will connect all the important mining towns in the Georges 
Creek region, eventually connecting with Johnstown and Cumber- 
land. The original charter was secured in Harrisburg in 1901 
with a capital of $250,000. After securing rights of way the capital 
was increased to $1,500,000. Eight hundred thousand dollars will 
be spent before the road is put in operation. The president of 
the company is Orran W. Kennedy, of Uniontown; H. L. Borland 
is treasurer, and W. J. Ward, of Pittsburg, is secretary. 


DANBURY, CT.—A mortgage under which the property of the 
Danbury & Harlem Traction Company is conditionally deeded to 
the Knickerbocker Trust Company, of New York, has been filed in 
the office of the local town clerk, and the old mortgage held by 
the Washington Trust Company, of New York, has been released. 
The new mortgage ig for $500,000, while the amount secured by 
the former one was $200,000. The filing of the mortgage means 
that negotiations by which the Knickerbocker company will under- 
write the bonds which the Danbury & Harlem company will issue 
have been completed. The directors have voted to put forth a 
bond issue of $500,000 in order to pay the company’s outstanding 
obligations and to finish the interstate trolley line which the com- 
pany is to operate between Danbury, Ct., and Golden’s Bridge, N. Y. 


CARLISLE, PA.—The purchasers of the railways, corporate 
property and franchises of the Cumberland Valley Electric Passen- 
ger Railway Company, the line of which runs from Mechanicsburg 
to Carlisle, have organized by the election of M. C. Kennedy, of 
Chambersburg, as president. The road lately became the property 
of the Valley Traction company which already operates lines 
from Harrisburg to New Cumberland, White Hill, Mechanicsburg, 
West Fairview and intermediate points and Carlisle. The officers 
of the new organization are those of the Valley Traction Company, 
and it will be known as the Carlisle & Mechanicsburg Street Rail- 
way Company. After Carlisle is reached the company may extend 
to Chambersburg, having acquired the right over the turnpike by 
purchase. The power-house at Bridgeport is undergoing extensive 
alterations and being very much enlarged for the purpose of not 
only supplying the company, but tor supplying FEiola yards, the 
towns all along the route and private individuals with light and 


heat. 
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NEW INCORPORATIONS. 
RICHMOND, VA.—Damascus Telephone Company. $2,000. 
CONCORD, N. H.—Henniker Telephone Company. $40,000. 


MADISON, WIS.—Cambria Cooperative Telephone Company. 
$1,000. 


MADISON, WIS.—Amberg Telephone and Telegraph Company. 
$3,000. 


COLUMBUS, OH1O—Lewisburg Telephone Company. Increased 
to $20,000. 


DOVER, ME.—The Sebec Power Company. Increased from $1,- 
000 to $20,000. 


POTTSVILLE, PA—Buck Mountain Light, Heat and Power 
Company. $10,000. 


AUSTIN, TEX.—The Blectric Light and Ice Company. In- 
creased to $20,000. 


FRANKFORT, KY.—Oldham Telephone Company. Increased 
from $10,000 to $20,000. 


r 


ST. PAUL, MINN.—Hutchinson Telephone Company. Increased 
from $25,000 to $50,000. 


LANSING, MICH.—The Palo Telephone Company. Increased 
from $6,000 to $10,000. 


CLEVELAND, OHIO—The Adamsville Telephone Company. In- 
creased from $10,000 to $30,000. 


ALEXANDRIA, VA.—The Central Mutual Telephone Company. 
$5,000. William M. Wheeler, president. 


CEDARVILLE, ILL.—Stephenson County Telephone Company. 
$7,000. Incorporators: S. W. Roberts and others. 


ALBANY, N. Y.—The Burdett Home Telephone Company. $5,000. 
Incorporators: H. R. Martin, M. L. Martin and S. B. Allen. 


AMITE CITY, LA.—The Amite Light and Power Company. 
$30,000. Incorporators: C. S. Stewart, D. H. Hull, F. E. Mayer. 


. MADISON, WIS.—Hudson Prairie Telephone Company. $3,000. 
Incorporators: George Turner, Arthur McDiamid and G. E. Holden. 


GUTHRIE, OKLA.—LeClair Electric Company. $10,000. In- 
corporators: L. A. LeClair, B. F. Leggett and Charles E. Johnson. 


SHELBYVILLE, ILL.—Windsor & Okaw Mutual Telephone Com- 
pany. $900. Incorporators: J. W. Herron, J. F. Morse and J. H. 
Haste. 


GARRETTSVILLE, OHIO—The Forde Lighting Company. $25,- 
000. Incorporators: A. W. Greene, W. D. Martin, E. E. Martin and 
others. 


ROCHESTER, N. Y.——Olmstead Electric Company. $30,000. Di- 


rectors: M. J. Olmstead, J. O. Olmstead and Mary E. Olmstead, of 
Rochester. 


SAYBROOK, ILL.—Saybrook Electric Light, Heat and Power 
Company. $10,000. Incorporators: E. E. Sayler, E. D. Sayler and 
B. J. Sayler. 


MAJENICA, IND.—Majenica Telephone Company. $2,000. In- 
corporators: Sherman Sprowl, George W. Gill, J. F. Hoover, Daniel 
Shideler and C. W. Myer. 


LANSING, N. Y.—Farm and Village Telephone Company. 
$20,000. Incorporators: R. Miller, Renselaer Miller, Lansing, N. Y.; 
Ivan Miller, Groton, N. Y. 


EVANSVILLE, IND.—Cypress Telephone Company. $2,500. 
Directors: John F. Edward, John A. Neale, Edgar R. Levy, Louis 
B. Sirkle and Albert C. Kamp. 


CINCINNATI, OHIO—The Youngstown Telephone Company; in- 
creased to $400,000. The Hillsboro Light and Fuel Company; in- 
creased from $40,000 to $52,000. 


ALBANY, N. Y.—Knickerbocker Light and Heat Company, of 
New York. $550,000. Directors: F. P. Billmeyer, H. R. Brayton 
and H. S. Fairchild, of New York. 


ST. PAUL, MINN.—Morton Rural Telephone Company. $25,000. 
Incorporators: F. W. Orth, F. W, Penhall, Fred Watschke, M. J. 
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Egan, George Welch, R. B. Henton and Henry Beckman, all of 
Morton. l 


ATLANTA, GA.—White & Davis Telephone Company. To build 
lines in Shelby County. $10,000. Incorporators: J. R. White, W. I. 
Davis, W. P. White and N. Davis. 


COLUMBUS, OHIO—The Dexter City Southwestern Telephone 
Company. $10,000. Incorporators: B. T. Worrell, Adam Shriver, 
G. W. Hutcheson and L. D. Headley. 


PLATTSBURG, N. Y.—Lozier Light and Power Company. 
$100,000. Incorporators and directors for the first year: E. R. 
Lozier, H. A. Lozier, Jr., Samuel Regar, New York. 


KANKAKEE, ILL.—Reddick Mutual Telephone Company. 
$5,000. Directors: H. G. Kluckholm, C. F. and Fred Prussner, 
Thomas Corcoran, James Reilly and Fred Husworth. 


RALEIGH, N. C.—Raeford Power and Manufacturing Company. 
$200,000. Stockholders: J. W. McLaughlin, T. B. Upchurch and 
W. J. Upchurch, of Raeford, and John Blue, of Aberdeen. 


ORRVILLE, OHIO—The Gemmill Telephone and Manufacturing 
Company. $60,000. Incorporators: James D. Gemmill, Thomas 8. 
Dunlap, James Nicoll, Sr., L. R. Dunham and W. A. Tims. 


SIDNEY, OHIO—The Sidney Light, Heat and Power Company. 
$150,000. Incorporators: H. T. Bailey, J. W. Brown, F. W. C. Bailey, 
Wilson Carothers, E. J. Griffis, Andrew Dobbie, George T. Spahr. 


SAN FRANCISCO, CAL.—Webster Street and Park Railway. 
$150,000. Directors: Charles E. Wilson, T. A. Perkins, of San 
Francisco; J. H. Macdonald, Thomas Prather and John Charles 
Adams, of Oakland. 


ST. JOSEPH, MO.—St. Joseph, Stanberry & Northern. $400,000. 
Officers: president and treasurer, George C. Sims, of Des Moines; 
vice-president, J. E. Patrick, of St. Joseph; secretary, 8. F. Moore, 
of Terre Haute, Ind.; general manager, Mrs. Alice M. Butler, of 
St. Joseph. 


DE KALB, ILL.—De Kalb & Southeastern Railroad Company. 
To build terminal railway connecting railways in De Kalb County. 
$10,000. Incorporators and first board of directors: R. F. Shella- 
barger, E. Ð. Watson, Judson Brenner and A. W. Fisk, of De Kalb, 
and R. C. Caples, of New York. 


JERSEY CITY, N. J.—The Burke Electric Company, $30,000; 
incorporators, James Burke, F. E. Drake and Paul Wilcox. Conchas 
River Power Company: $125,000; incorporators, John F. Kelly, 
Bernard J. Mahoney and George E. Griswold. 


ALBANY, N. Y.—The Russell Power and Manufacturing Com- 
pany. To operate in Hamilton, Oneida, Herkimer, Otsego, Madison, 
Fulton, Montgomery and Schenectady Counties. $10,000. Directors: 


Charles R. Huntley, William R. Huntley and Daniel T. Nash, of 
Buffalo. 


WASHINGTON, D. C.—Anderson Electric Company; $25,000; 
incorporators, D. M. Anderson, O. C. Salein, Jr., and w. A. Pate. 
The Nevada Electric Power and Transmission Company, $5,000,000; 
incorporators, Dr. Francis E. Williams, John Fletcher Purvis, 
Charles D. Williams, Harvey T. Winfield, Harry E. L. Barker, Jame 
W. Slye and Jesse H. Wilson. 


COLUMBUS, OHIO—The Franklin County Telephone Company; 
to build a telephone line to Westerville, Gahanna, Worthington. 
Galloway, Groveport, New Albany, Dubin, Hilliards, Lockbourne, 
Harrisburg, Reynoldsburg, Flint, Alton, Amlin, Black Lick, Brice. 
Central College, Elmwood, Hayden, Pleasant Corners and Africa, 
$150,000; incorporators: Isaac B. Cameron, Seth L. McMillan, Ralph 
Reamer, Homer L. Rose. The Columbus Citizens’ Telephone Com: 
pany; increased from $750,000 to $1,250,000. 


ENGINEERING SOCIETIES. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA— 
The May issue of the proceedings of the Engineers’ Society of 
Western Pennsylvania contains the following papers: “The Effects 
of the Baltimore Fire,” by W. N. Hazen; “Commercial Gas Analy 
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sis in Stationary Hempel Apparatus,” by H. C. Babbitt, and a 
topical discussion on forms and relative advantages of teeth in 


gears. 

SOCIETE DES INGENIEURS CIVILS DE FRANCE—The 
bulletin of the Societe des Ingenieurs Civils de France, for June, 
1904, contains a short article on pneumatic traction for mines 
in the United States, by M. A. de Gennes, and’‘a long study of the 
steam turbine and its applications, by M. G. Hart. The latter 
paper gives descriptions of all types of turbine which have thus 
far been put forward. 

THE ELECTRICAL ENGINEERING SOCIETY OF THE WOR- 
CESTER POLYTECHNIC INSTITUTE—The Electrical Engineer- 
ing Society of the Worcester Polytechnic Institute, Worcester, 
Mass., has arranged the following local meetings: September 30, 
October 14, November 11, December 9, January 6, 1905; Febru- 
ary 10, March 10, April 21 and May 12. Beginning with October 
14, every other meeting will be devoted to discussions of the regu- 
lar American Institute of Electrical Engineers’ papers, while the 
alternate meetings will be addressed either by men from the Wor- 
cester Institute or outside speakers. At the last meeting of the 
society, the following officers were elected: president, Joseph A. 
Johnson, '05; vice-president, Willis L. Towne, ’06; secretary and 
treasurer, Charles H. Gilbert, ’05. The executive committee is com- 
posed of the above officers, together with Professor Harold B. 
Smith, Ernest C. Morse, '05 and A. T. Childs, ’06. 


EDUCATIONAL. 


UNIVERSITY OF ILLINOIS—Edmund J. James, president of 
the Northwestern University, was elected president of the Uni- 
versity of Illinois by the board of trustees Iast week. Since the 
resignation of Dr. A. S. Draper, President James has been the 


leading candidate for the position. 


LELAND STANFORD JR. UNIVERSITY, Palo Alto, Cal., will 
offer in 1904-1905 for the first time laboratory courses in metal- 
lurgy. Desk accommodations provided for sixty-four students are 
very complete. The furnace room is equipped with gas and electric 
furnaces and electrical appliances for heat measuring. Special 
facilities are present for analyzing gases, oils and solid fuels, and 
there is also a small plant for cyanide working tests. 


COLORADO COLLEGE—Professor Fred Crabtree has been 
selected to fill the chair of mining and metallurgy in the school 
of engineering at Colorado college. Professor Crabtree graduated 
from the Massachusetts Institute of Technology in 1889, since 
which time he has been engaged in practical work as an engineer, 
both in the Hast and West, gaining valuable experience. For 
nearly two years he was connected with the Minnequa steel works, 
at Pueblo, in the blast furnace department. 


ROCHESTER MECHANICS INSTITUTE—A special pamphlet 
describing the mechanical arts courses at the Mechanics Institute, 
Rochester, N. Y., is now being distributed. The Institute offers 
mechanical, electrical and architectural courses, the work laid 
out in these being described in the pamphlet. These courses are 
intended to take students with a grammar school education or its 
equivalent, and in three years fit them for industrial pursuits. The 
general work covered comprises mathomatics,, physics, English his- 
tory, drawing and shop practice. The special work in eiectricity 
includes the elementary theory and the study of electrical appa- 
ratus. This work is accompanied by a thorough laboratory course. 


OBITUARY NOTICES. 


MR. HARRY KEMP, superintendent of the Standard Electric 
Company, of Norfolk, Va., died of typhoid fever at Norfolk, on 
August 9, at the age of thirty-seven. 


MR. JOHN ROSS, foreman on the city subway, in New York, 
aged fifty years, was accidentally drowned while bathing at Balti- 
more, on August 29. Mr. Ross leaves two children. 


PROFESSOR CHARLES W. SHIELDS, prominent in the scien- 
tific departments of Princeton University, died at Newport, on 
August 26, from heart failure, at the age of seventy-six. 


MR. C. A. SCHENK, a civil engineer, died at Berkeley, Cal., 
at the age of sixty-eight. Mr. Schenk was a native of Germany, 
and a graduate of the Freiburg University, Saxony, and at one 
time professor of mineralogy at the Imperial College of Japan. 
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MR. WILLIAM G. JONES, a well-known telegrapher, was 
drowned in Jamaica bay, L. I., on September 1. Mr. Jones was 
fifty-three years of age, a native of Pennsylvania, and for a number 
of years was manager of the Western Union Telegraph Company 
in Philadelphia. When the United Press was organized he entered 
its service, and became the day manager of its head office in New 
York city. He was with the Associated Press in New York from 
1897 to 1903. 

MR. JOSEPH DAVID EVERETT, whose death in England was 
announced recently, was closely identified with electrical science. 
He entered the University of Glasgow in 1854, and studied under 
Lord Kelvin, graduating with honors. He was made professor of 
mathematics at King’s College, Nova Scotia, which post he resigned 
in 1864. He was appointed to the chair of natural philosophy at 
Queen’s College, Belfast, Ireland, in 1867. He made many valuable 
studies in thermodynamic measurements, and as secretary to the 
committee appointed by the British Association in 1871 for the 
selection and nomenclature of dynamic and electrical units, he 
suggested the names “dyne,” “erg” and “C. G. S.,” and drafted the 
report issued in 1873. He published, in 1900, a version of De- 
schanel’s “Traité de Physique,” the third section of which con- 
sisted almost entirely of new work. This dealt with the funda- 
mental principles of modern electrical theory, as reported by 
Maxwell and Heaviside. In 1879, he was elected a fellow of the 
Royal Society, Professor Everett was a hard thinker and a great 
worker, and it may truly be said that he devoted his life to the 


advance of the science. 


MR. RICHARD S. WARING died on Tuesday afternoon, August 
23, at Elmira, N. Y. Mr. Waring was formerly one of the most 
prominent citizens of Pittsburg, Pa., and a pioneer in the dis- 
tinctive business of underground cable manufacture in the United 
States. For several years past he has resided at Elmira. He was 
born in Saratoga County, N. Y., in 1833, and went to Pittsburg, 
where he began his business career in 1856 or 1857. After a short 
term in the service of the Citizens’ National Bank, of Pittsburg, 
he entered the employ of R. E. Sellers & Company, manufacturers 
and wholesale druggists. When this company built its first oil 
refinery on the Alleghany 
river, near Sharpsburg, Mr. 
Waring was made manager, 
and from this time on en- 
gaged in the oil business, 
which, at, the time of his 
entering into it, was a com- 
paratively new industry. Mr. 
Waring’s energy and enter. 
prise soon gave him a lead- 
ing position in the oil busi- 
ness, and he was at one time 
one of the most prominent 
oil refiners of Pittsburg, and 
a noted competitor of the 
Standard Oil Company. His 
firm operated the Vesta Oil 
Works and the Cosmos Oi] 
Works directly, and financed 
a number of other refineries, 
operating them under lease 
or controlling their entire 
output. One of the largest 
and most enduring achieve 
ments of Mr. Waring was the founding of the Standard Underground 
Cable Company. This company has become one of the most pros- 
perous manufacturing corporations of Pittsburg, and one of the most 
successful of its character in the country. Mr. Waring’s knowledge 
of the oil business was extremely valuable to him in perfecting 
his cable system, for it suggested to him and enabled him to produce 
a most valuable insulating compound from petroleum products. 
Upon this insulating compound and other features of cable manufac- 
ture he secured letters patent both in the United States and in all 
important foreign countries. He was a member of the American 
Institute of Electrical Engineers. He is survived by his wife; his 
son, Tracy D. Waring, assistant superintendent of Perth Amboy 
works of the Standard Underground Cable Company, and a daughter, 


Mrs. James Robinson. 


MR. RICHARD 8. WARING. 
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TELEPHONE AND TELEGRAPH. 


BROOKLYN, PA.—A telephone line is being put in from this 
place to Alford. 


TOPEKA, KAN.—The Herington Telephone Exchange has been 
sold to A. B. Clark, of Oskaloosa. 


ALTON, ILL.—The Kinloch Telephone Company has commenced 
work in its toll line to Springfield. 

ONEONTA, N. Y.—It is stated that a new local telephone line 
is to be built from Milford to Oneonta. 


DULUTH, MINN.—The Tri-State Telephone Company has ex- 
tended its line from Winona to La Crosse. 


SOUTH McALLISTER, I. T.—A franchise has been granted to 
the Independent Bell Telephone Company. 


JOHNSTOWN, PA.—The Bell Telephone Company is erecting 
poles and wires within the limits of Meyersdale. 


LINCOLN, NEB.—The Automatic Telephone Company has 
erected a new line to Yankee Hill and Burnham. 


HUTCHISON, KAN.—The Missouri & Kansas Telephone Com- 
pany will practically rebuild its system in this city. 


ALTON, ILL.—The Kinloch Telephone Company is purchasing 
the right of way for a new toll line from Alton to Jacksonville. 


SAN DIEGO, CAL.—The Sunset Telephone and Telegraph Com- 
pany has decided upon the reconstruction of its San Diego plant. 


WILLIAMSPORT, PA.—The Sullivan & Wyoming and Sullivan 
County lines have agreed to establish a union exchange at Dushore. 


UTICA, N. Y.—The trustees of the village of Canastota have 
voted to grant a franchise to the Canastota Telephone Company. 


NEW HAVEN, CT.—The American De Forest Wireless Telegraph 
Company has secured land in this city for the erection of a wireless 
station. 

TRENTON, N. J.—A telephone line is being strung along the 
Trenton, Lawrenceville & Princeton Railroad from this city to 
Princeton. ° 

ITALY, TEX.—R. B. Lockhart, of Pittsburg, has sold his tele- 
phone exchange at this place to C. M. Mitchell, the consideration 
being $5,500. 

CEDAR FALLS, IOWA—The Iowa Telephone Company will 
completely remodel its system in this city, and also rebuild its 
line to Waterloo. . 

SCRANTON, PA.—Improvements costing more than $250,000 are 
now being made in the system of the Pennsylvania Telephone Com- 
pany, in this city. 

GOSHEN, N. Y.—The Monticello Telephone Company has elected 
G. L. McLaughlin, president; G. L. Hatch, secretary, and H. F. 
Holmes, treasurer. 

CONNELLSVILLE, PA.+-The Tri-State Telephone Company be- 
gan the construction of a line two and one-half miles long, from 
Dawson to Flatwoods. 

SEDALIA, MO.—It is announced that the American De Forest 
Wireless Telegraph Company will install a station in this city 
within the next few weeks. 

WINONA, MINN.—The long-distance connection between the 
Winona Telephone Company and the line of the Tri-State Tele- 
phone Company has been completed. 

CARRABELLE, FLA.—W. C. Lewes has been granted a fran- 
chise to install a telephone system giving Carrabelle connection 
with Thomasville, Ga., and Tallahassee. 

ABERDEEN, MISS.—At an adjourned meeting the city council 
granted a franchise to the Cumberland Telephone Company to open 
a local and long-distance exchange here. 

PORTLAND, ORE.—The Pacific States Telephone Company is 
making arrangements to extend its lines from Whitney to the 
new town of Tipton, a distance of eight miles. 

HAMILTON, OHIO—The Hamilton Home Telephone Company 
announces that it will entirely rebuild its Scipio line, recently 
purchased from the Scipio Telephone Ccmpany. 


EAST LONGMEADOW, MASS.—The selectmen have granted a 
franchise to the New England Telephone Company to erect poles as 
a preparation for putting in about forty new telephones. 
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STARKVILLE, MISS.—The town council has granted to the 
Cumberland Telephone Company a franchise for the establishment 
and operation of a telephone system within the city limits. 


STERLING, ILL.—The Lee County Telephone Company will re- 
build its system of telephones in Dixon and throughout the country 


district. An underground system will be installed, the work to cost 
$75,000. 


CHATTANOOGA, TENN.—The Citizens’ Telephone Company hag 
let the contract for the building of a new line from Columbia to 


Losea, Tenn., and to points beyond. Several other extensions are 
also contemplated. 


_ INDEPENDENCE, ORE.—The city council has granted a fran- 
chise to an independent company, which will give connection with 


Dallas, Falls City, McMinnville, Amity, McCoy, Corvallis, Newberg 
and Independence. 


BOWLING GREEN, KY.—The Home Telephone Company has 
nearly completed its new line from this city to Scottville. The 
connections have already been made at Greenwood, Alvaton, Allen 
Springs and Halfway. 


HARTFORD, CT.—The American Telephone and Telegraph Com- 
pany is building a new line through the state from the West Hart- 
ford testing station through to Waterbury, and the line may extend 
through to Poughkeepsie. 


LAKE PRESTON, S. D.—A new rural telephone line is in course 
of construction from this place to the territory north and west of 
the town, and it is said that another line will shortly ba built 
to the farming community west and south. 


BAINBRIDGE, GA.—The Bainbridge telephone exchange, be- 
longing to W. W. Collier, has been sold to a party of local capitalists. 
who will at once incorporate, improve and extend the system. The 
consideration is supposed to be about $15,000. 


SCHENECTADY, N. Y.—By about the middle of September it 
is expected that Schenectady and Ballston will be connected by a 
new telephone line, the system to be the property of the Schenec- 
tady Railway Company. The line will run along its Ballston 
division. 


WINDSOR, MICH.—The incorporators of the Independent Tele- 
phone Company, which is applying for franchises in Windsor, Wal- 
kerville and Sandwich, are: C. W. Taylor, R. Brooks, J. A. McRae, 
P. T. Chesty and A. D. Prosser, all of Detroit. The capital is 
$100,000. 


FLORENCE, COL.—The Colorado Telephone Company intends to 
extend its line from Portland to the farm houses and ranches along 
Beaver creek. This section of the Arkansas valley is densely popu- 
lated and it will give the people direct connection with the markets 
of the county and state. 


STOCKTON, KAN.—The Woodston Mutual Telephone Company 
has been formed for the purpose of building two lines into Stock- 
ton. One is a commercial and the other a party line. Arrangements 
are being made to cooperate with the Stockton and Webster ex- 
changes and rural lines. l 


WILLIAMSPORT, PA.—The Huntington & Clearfield Telephone 
Company has extended its line from Peale to Snow Shoe. At the 
latter place the company connects with the United Telephone 
Company's line, giving service to Bellefonte, Lock Haven, Williams- 
port, Tyrone, Altoona and intermediate points. 


MORRISTOWN, TENN.—On September 12 will occur the sale 
of the property and franchises of the Citizens’ Telephone Com- 
pany, of Morristown. The sale is to be under a deed of trust to 
secure to J. W. Fisher a note of $7,000. The property consists of 
the local exchanges here and at White Pine, ten miles distant. 


HOUSTON, TEX.—The Southwestern Telegraph and Telephone 
Company is making some extensive improvements in its exchanges 
in this city and at Fort Worth. The present switchboard in the 
Houston office accommodates 4,400 telephones, but will be increased 
in size until it will meet all requirements for several years to ceme. 


SEATTLE, WASH.—Direct telephone communication between 
Vancouver, B. C., and the various cities along the Pacific coast is 
stated to be a certainty. Arrangements are practically completed for 
the installation, by the New Westminster & Burrard Inlet Telephone 
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Company, of Canada, and the International Telephone Company, of 
Bellingham, of a telephone cable line to connect, on a direct wire, 
- Bellingham and Vancouver. From Bellingham an exchange will 
connect, by means of the Pacific States Telephone Company, all the 


Coast points. 
READING, PA.—The Conestoga Telephone and Telegraph Com- 
pany has completed its line to Birdsboro. It touches Morgan- 
town, White Bear, Churchtown, Geigertown, Joanna and Elverson. 
It is said to be the purpose of the Consolidated Telephone Com- 
pany to connect with this company. A line will probably be built 


from Reading via Millmont. 


MILL CREEK, I. T.—Work has been commenced on the feeder 
line from the Missouri Telephone Company’s line, now building, 
through the Chickasaw nation from Oklahoma city to Denison. With 
this line completed Mill Creek will have long-distance connections 
as far north as Kansas City and St. Louis, and to all important 


Texas points. 


WILLIAMSON, N. Y.—At a meeting of the stockholders of the 
Wayne-Monroe Telephone Company held in this village it was 
decided to increase the capital stock from $30,000 to $100,000. The 
company was formed last year by Rochester, Lyons, Walworth. 
Ontario and Williamson men to build a line in the western part 


of the county. 


ST. JOHN, NEW BRUNSWICK—The New Brunswick Telephone 
Company has constructed a line from Woodstock to Canterbury and 
Benton, and it is now giving service. A line is being constructed 
from Grand Falls to Edmundston, and a new wire is being laid 
from St. John to Fredericton. The company is also erecting build- 
ings of its own in St. Stephen and Moncton. 


JACKSON, MICH.—Throughout the summer the Citizens’ Tele- 
phone Company, of this city, has been doing a large amount of con- 
struction work. In the county alone 500 new poles have been erected 
and 125 miles of new wire stretched. An exchange has also been 
erected in the village of Napoleon, and this exchange is already con- 
nected with 120 subscribers. This fall 35,000 feet of cable is to be 
laid in Jackson. 


CLARKSVILLE, TENN.—The Cumberland Telephone and Tele- 
graph Company is having a through line built from Clarksville to 
Dickson, Tenn. A force of workmen is now at work and it will 
be completed in a short time. This will give Clarksville direct 
communication with parties in that section. At present parties 
desiring to talk to Dickson must call through Nashville. The 
following towns will be on the line: Louise, Slayden, Woods 
Valley and Cumberland Furnace. | 


CARLYLE, ILL.—The telephone lines of Clinton County have 
been consolidated and are now operated under one management. 
George Johnspeter, who owned the line from Posey, Hoffman and 
Keysport to Carlyle, has purchased the interests of the Southern 
Union Telephone Company, in this county, which includes the ex- 
changes at Carlyle, Breese, Trenton and Germantown. The con- 
sideration was $5,000. The lines will be extended to all towns, 
villages and points in the county. 


OXFORD, N. Y.—Work will be commenced on the line of the 
Oxford Valley Telephone Company. The line will connect at the 
Halfway House with an independent line from Norwich, which 
will be extended from Norwich to that point. At Brisben the new 
line will connect with an independent line that runs to Bingham- 
ton. It is expected that this line will give night and day service. 
The officers of the new company are George B. Fletcher, president; 
F. E. Beadle, vice-president; M. T. Whitney, secretary and treasurer. 


INDIANA, PA.—At a meeting of the executive committee of the 
Farmers’ Telephone Company it was decided to string a through 
wire from Indiana to Punxsutawney by way of Plumville. The 
company has recently acquired the lines between Penn Run and 
Indiana, Uniontown and Cookport, Cool Spring and Knoxdale, and 
Cookport and Douglass. The company’s sýstem is growing rapidly, 
and it now controls about 800 miles of lines in Indiana, Jefferson 
and Armstrong counties. Several new lines are in course of con- 
struction. l 


TORONTO, ONT.—Detroit citizens have organized a telephone 
company with an authorized capital of $100,000 and have obtained 
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a charter to do business in Ontario. They are empowered to carry 
on the general business of a telephone company, with various re- 
strictions as to the erection of poles and wires, which guard the 
rights of private and municipal property. The incorporators are 
the following: C. W. Taylor, R. Brooks, J. A. McRae, P. T. Chesley, 
A. D. Prosser. The company proposes to begin its Ontario operations 


in the county of Essex. 


MILWAUKEE, WIS.—A new line to Madison, costing $30,000, 
is being planned by the Postal Telegraph-Cable Company. At 
present the business between the twin cities is carried on by way 
of Chicago, there being no direct connection. The company hopes 
to have the line in operation next winter. In the near future the 
Postal company expects to reach out in portions of the state now 
unoccupied by it, the lines radiating from Madison and Mikwaukee 
as centres. By next year it is planned to have a line to Bau Claire. 


ST. JOSEPH, MO.—Contracts for two new central energy switch- 
boards for the Missouri & Kansas Telephone Company’s exchange 
have been let, and the boards will be delivered January 1. The 
new switchboard for the main exchange will accommodate 3,000 
telephones, while a board to accommodate 1,200 telephones will be 
installed at the same time in the South St. Joseph exchange. In 
addition to the new switchboards, twenty-four new cable extensions 
will be made. Cables will be extended to parts of the city that have 
been without telephone service and lines will be strung to the most 
remote sections. The new cables are expected not later than Sep- 
tember 15. The work is to cost $150,000. 


ST. JOSEPH, MO.—The Funston Long-Distance Telephone Com- 
pany has established a new long-distance system which is operated 
in connection with the Citizens’ Telephone Company. This gives 
St. Joseph connection over the independent lines with St. Louis, 
Kansas City, Jefferson City, Joplin, Sedalia, Topeka and Pitts- 
burg, Kan., and hundreds of other points in Missouri, Kanaas, 
Nebraska, Iowa, Indiana, Ohio, Illinois, Michigan and Kentucky. 
The Funston company will construct a line from St. Joseph to 
Cambridge, thence to Chillicothe, tapping the independent line at 
Hamilton, thence north through Gallatin into Iowa. Fifty thous- 
and dollars will be expended on this system. 


YANKTON, S. D.—It is reported that a combination has been 
formed between the new Yankton telephone exchange, the Bruce 
lines, the Citizens’ exchange, of Sioux Falls, and the exchange 
now being built by the business men of Sioux Falls, together with 
the Ward lines and the several smaller companies in the small 
towns between the three cities. Lines will be built by the new com- 
pany to Mitchell, Aberdeen, Watertown, Brookings and all the prin- 
cipal towns east of the Missouri river and in western Iowa. The 
Sioux City exchange will cost $350,000, and is backed by the business 
men and bankers of the city. The Yankton exchange is owned by 
the business men of the city and is doing the larger part of the local 
business. The Ward lines cover five counties east of the Missouri 
river, with exchanges in all towns. The Bruce lines cover Yankton 
county completely and branch out into all adjoining counties. The 
aggregate capital of the new company will be about $1,000,000. The 
headquarters will be either in Sioux City, Sioux Falls or Yankton. 


BURLINGTON, VT.—The local division of the New England 
Telephone and Telegraph Company has made a number of extensions 
to the system within the past few months. Two circuits have been 
put in between White River Junction and Bellows Falls, a distance 
of forty miles; one circuit between White River Junction and Little- 
ton, N. H., a distance of sixty-three miles; between White River 
Junction and Bradford, a distance of twenty-nine miles; one cir- 
cuit between Claremont and Newport, N. H., a distance of eleven 
miles; one circuit between Claremont, N. H., and Windsor, a dis- 
tance of fourteen miles; one circuit between Lancaster and Berlin, 
N. H., a distance of thirty-one miles, and one circuit between St. 
Johnsbury and Littleton, N. H., a distance of eighteen miles. Be- 
sides these, the company has authority to place a circuit between 
this city and Rutland, a distance of sixty-seven miles. Before 
placing this circuit, the line must be rebuilt, and this work has 
already been commenced. In all, the division has obtained authority 
to place 705 miles of copper wire, 265 miles of fron wire, 8,353 cross- 
arms and 5,096 poles. In addition to the foregoing, the company 
will use in the neighborhood of 1,000 poles in the construction of 
farmers’ lines before the season closes, ke 
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INDUSTRIAL ITEMS. : 


THE DODGE MANUFACTURING COMPANY, Mishawaka, Ind., 
has issued a condensed price list of its power transmission goods. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has issued a 


pamphlet devoted to store lighting, for which the Nernst lamp 
seems well fitted. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY’S 


calendar for September contains a picture and short biography 
of Frank J. Sprague. 


THE FOUR-TRACK NEWS, published by Mr. George H. Daniels, 
for September, is an usually good number. The leading article, 


with appropriate illustrations, on Venice, is interesting and well 
written. 


THE FAHNESTOCK TRANSMITTER COMPANY, Brooklyn, 
N. Y., is manufacturing a spring binding post. The spring requires 
no screws for the fastening of the wire. These attachments are 
easily made and good contacts insured. 


THE PEERLESS ELECTRIC COMPANY, successor to the War- 
ren Electric and Specialty Company, Warren, Ohio, has published 
a catalogue describing the Peerless transformers. These trans- 
formers are mounted in moistureproof iron cases and may be 
operated either dry or with oil. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has removed 
its offices from the factory, Thirty-first and Ludlow streets, to 
Thirty-second and Arch streets. The constantly increasing demand 
for. “P. K.” specialties rendered this move necessary in order to 
provide additional factory space. 


THE EDISON LIGHT, for September, published by the Edison 
Electric Illuminating Company, Boston, Mass., contains a number 
of interesting articles, supplemented by high-class half-tone en- 
gravings. The new advertising sign on the Edison company’s 
chimney, at the Head place station, is shown in half-tone. 


THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Ct., has published a booklet devoted to the advantages of 
the “Remco” lamps. These lamps are the product of a modern 
factory ‘and the result of long experience and experiment. The 
Sachs Electric Company, St. Louis, is the southwestern repre- 
sentative. 


THE FIDELITY ELECTRIC COMPANY, Lancaster, Pa., has 
arranged for Machado & Roller, 203 Broadway, New York city, 
to be its selling agents for New York and the surrounding terri- 
tory. Machado & Roller will handle the Fidelity Electric Company’s 
line of power motors and generators, and will carry a complete 
line in stock for immediate delivery. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y, 
has issued a temporary price list, No. 101, for use until the large 
catalogue is ready for distribution. To the “Noark” line a number 
of fuses have been added with capacities up to 600 amperes in both 
220 and 500 volts, also fuse and service boxes for 220-volt two and 
three-wire systems for the reception of the standard type “C” 
fuses up to 600 amperes. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, in 
bulletin 231 describes direct-connected generators of the marine 
type. These machines are destined to combine compactness of form 
with efficiency and durability. They are particularly adapted to 
marine work or very limited floor space. The generators are 
arranged for direct-connection to any standard make of engine, 
either vertical or horizontal. 


MACHADO & ROLLER, 203 Broadway, New York city, have 
taken the eastern sales agency for the dynamos and motors manu- 
factured by the Fidelity Electric Company, Lancaster, Pa. The 
Fidelity company makes a specialty of small apparatus and of 
special motors; such as, polishers and buffers, elevator motors, 
vertical-type motors, small rotary converters for transforming di- 
rect into alternating current for therapeutic work. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has just 
installed through its Cincinnati office the first consignment of 
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motors in the factories of the Columbus Buggy Company. This 
equipment consists of twenty-six motors, aggregating nearly 300 
horse-power. The power will be pplied by the Columbus Citi. . 
zens’ Light and Power Company. he Cincinnati office has also 
closed a contract with the Kentucky Wagon Manufacturing Com- 
pany for a 400-kilowatt engine type generator. 


THE MILNE BOILER COMPANY, New York, has issued a cata- 
logue descriptive of its high-pressure boiler and superheater and 
of the Milne steam superheater. The former is of simple con- 
struction, having only four members. The boiler is built in accord 
with the best standard practice, wrought steel being used throughout. 
The construction combines a boiler and economizer. In the steam 
superheater there are only three members, but every element 


necessary for the efficient production of superheated steam is 
present. 


THE CUTTER COMPANY, Philadelphia, Pa., has produced a 
striking advertisement adopting an old saw to modern advertising 
methods. This advertisement represents a block of wood, upon 
which are pasted a number of postage stamps of various denomina- 
tions. Cut into the wood is the sage advice of Josh Billings to his 
son, concerning the ability of a postage stamp to stick to one thing 
until it gets there. The Cutter Company announces that it has 


stuck to “I-T-E” circuit-breakers, and advises its friends to do 
likewise. 


THE ELECTRO-DYNAMIC COMPANY bas removed its bead- 
quarters from Philadelphia, Pa., to a new factory at Bayonne, 
N. J. This step has been made necessary by the constantly in- 
creasing demand for the company’s specialties. The new works 
will be modern in every respect, and will provide for largely in- 
creased facilities. A power system for industrial plants requiring 
variable-speed motors will be one of the company’s leading lines. 
The motors for this system will be specially designed for the work, 


and will be capable of successfully handling the machines they are 
installed to drive. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., is issuing a cordial invitation to engineers to 
visit its exhibit space at the head of aisle S, section 1, in the Palace 
of Electricity. Attention is called to the Acheson graphite com: 
pound for the protection from corrosion of structural iron and steel. 
The exhibit includes not only many interesting specimens of Ache 
son graphite, but there are also shown four miniature electric fur- 
naces illustrating its method of manufacture.. The exhibit will 
show, in addition to the above, some styles of Acheson graphite 


electrodes as actually employed in electrolytic and electrometallur- 
gical work. 


THE AMERICAN ELECTRIC AND CONTROLLER COMPANY, 
12 Dey street, New York city, is exhibiting a new type of controller 
for electric motors. This method of control is original, and, the 
company claims, will warrant the close investigation of engineers. 
A great variation of speed is secured, at a high economy in current 
consumption. The controller can be applied to any standard shunt 
or compound-wound motor, and operates on the ordinary two-wire 
system. No starting box is required, and graduated speed is 3%- 
cured, eliminating steps. The controller is not only adapted for 
machine tool work, but can be used wherever variable speed is 
required. It is shown in practical operation at the above address. 


Thea company will be pleased to mail further information upon 
request. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, in bulletin No. 6 describes the 
Cooper Hewitt mercury vapor electric lamp for general illumination 
and photographic uses. This bulletin shows @ number of instances 
of the adaptation of the Cooper Hewitt lamp for various forms of 
lighting. The company is also distributing a leaflet describing the 
moving pictures shown in the Westinghouse auditorium, Machinery 
Hall, Louisiana Purchase Exposition, St. Louis, Mo. These pictures 
were made with the aid of Cooper Hewitt lamp. The company wes 
favored with a visit by the members of the Associazione Elettro- 
tecnica Italiana on August 31. Each of the guests was handed & 
cleverly prepared photographic souvenir purported to be a trans 
lation of a page from a note book of one of the visitors. 
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HANDLING MATERIALS ELECTRICALLY. 

The use of the electric motor for moving materials is in- 
creasing at a surprising rate. There is scarcely a large factory 
erected, where heavy bodies are to be moved, that is not equipped 
with a complete system of electrie cranes covering the entire floor 
space. Where material is to be moved regularly along a fixed 


route, we find an electrical conveyer. If the distance to be covered 


is large, and the material is moved in lots or varies in character, 
an electric telpherage system is adopted. In moving goods from 
floor to floor the electric elevator seems to be winning the fight. 
The reasons for this are not hard to see. They are: flexibility 
and ease of transmitting the required power; the ease and cer- 
tainty of control; the electrical machinery is highly etlicient and 
docs not waste any energy when standing idle. On these points 
the electric system stands preeminent, and when these advan- 
tages are combined with that of drawing the requisite power 
from a central supply which would be installed anyhow for other 


purposes, if is easy to understand its popularity. 


4 


tw 


WEATHER REPORTS BY WIRELESS TELEGRAPHY. 

The use of wireless telegraphy in reporting weather condi- 
tions to and from vessels at sea seems to be a useful field for 
this eystem. Long-distance transmission is not at present so 
much a necessity as is a reliable method of communica- 
tion between ships, and ships and the shore. However, we 
now find the telegraph indispensable as a time-saver on 
land, and the wireless system promises to become just as 
necessary for communicating with vessels. Until this comes 
about, the use of wireless telegraphy for reporting storms 
at sea and for warning vessels of approaching bad weather will 
not only serve an exceedingly useful and valuable purpose, but 
will help to familiarize the public with the working of the sys- 
tem. At the present time few realize that they can use wireless 
telegraphy to communicate with vessels at sea advantageously, 
and it will be necessary to keep reminding telegraph users that 
the method is available. An excellent way of doing this will be 
to use it for reporting the weather; then vessels which are not 
now equipped with wireless telegraphic apparatus will rapidly be 
so equipped, in order that they also may receive this report. 


| THE PRIME MOVER SITUATION. 

On another page of this issue we take pleasure in pre- 
senting an article entitled “The Prime Mover Situation,” by 
This gifted writer has a habit of dealing 


The 


characteristics of the reciprocating engine are analyzed with 


Dr. Lows Bell. 
with his subjects in virile English and positive terms. 


reference to the steam turbine, and in comparison are brought up 
the characteristies of the gas engine. For a time it seemed 
as though the suecesses of the steam turbine were destined 
to drive from the field the practically outstripped reciprocating 
engine. Designers of the latter tvpe of prime mover, however, 
have put forward their best efforts for refinement of design, with 
the result that once again the reciprocating engine is showing 
eliciencies that bring it more nearly on a level with the steam 
For many services it seems very likely that the re- 
The 


gas engine, the ideal of so many inventive spirits, is surely com- 


turbine. 
ciprocating engine has still a broad field of opportunity. 


ing into a better recognition, even on the part of those most 
sceptical as to its possibilities. The success which has attended 
the efforts of steam engine builders to overcome the lubrica- 
tion problem with the use of high superheat renders more 
hopeful the solution of the problem of cylinder lubrication 
with the internal combustion engine. In a word, while the 
designers of both the reciprocating and the rotary engine must 
make their best efforts to improve one over the other, they 
have an extra necessity for original work, by reason of the 
rapidly developing possibilities of their common competitor— 


the internal combustion engine. 
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VOLTAGE REGULATION. 

The problem of regulating the voltage in an electric station 
has always been troublesome. In the old days, when shunt 
generators held the field, the character of the supply depended 
upon the switchboard attendant, whose business it was to watch 
unremittingly the voltmeter, and adjust it when necessary, al- 
ways keeping the pressure at a certain point. This system, 
while satisfactory so far as the average pressure of the system 
was concerned, was not satisfactory in other respects. The 
attendant could be depended upon to bring the voltage back to 
the normal whenever a change occurred, but this operation re- 
quired some little time, and was only carried out after the volt- 
meter had indicated that the change was needed. 


Automatic Regulation, 


An automatic method of regulating seemed to be desirable, 
and this need resulted in the development of the compound gen- 
erator, a machine which is self-regulating to a certain extent. 
The idea of the compound machine is very pretty. The change 
in load itself, acting through the compound winding, imme- 
diately effects the regulation without waiting for a change in 
pressure to take place. The compound machine, however, is not 
perfect, because the magnetization of the field is not directly 
proportional to the magnetizing current; and additional means, 
such as the series shunt, were found necessary in order to correct, 
to some extent, this defect. 

Regulation of Alternating-Carrent Systems. 

In the development of alternating-current systems, the same 
general course has been followed. First, the attendant was relied 
upon to maintain the voltage constant, his action being governed 
by a voltmeter or a potential indicator. Then the compound or 
compensated alternator was brought forward, the principle being 
the same; but, due to the necessity of rectifying the alternating 
current before passing it through the compounding coils, the 
alternating-current generator lost something of its simplicity by 
acquiring a commutator, with its delicacy and liability to 
trouble. In large alternators the compensating winding has, 
at times, given a good deal of trouble, and a method of avoiding 
this, which has recently been brought forward, is well worth 
notice. In this system the compounding is carried out not upon 
the alternator itself, but upon its exciter. 
obvious. 


The advantages are 
The compounding current is smaller, since it has 
to act upon a small magnetic field, the principal part of the 
compounding energy being supplied mechanically to this ma- 
chine. The method is carried out by the usual rectifier on the 
alternator, but this can be made much smaller, and, in fact, the 
current taken from it merely controls the regulating system and 
determines the amount of the regulating energy which is drawn 
from a mechanical supply. The rectifier, while placed upon the 
larger machine, does not involve any particular difficulty. 

While the methods of compounding alternators have thus 
been developed to a high degree, there is now another tendency. 
This is in reality a step backward in method, though the regula- 
tion is effected by new and highly developed devices. Before 
compounding came into general use, automatic regulators acting 


on the relay principle were tried, though the earlier of these 
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devices proved unsatisfactory, when compared with compound- 
ing. More recently refined and improved systems have been 
developed which seem to place them in advance even of the 
compound or compensating system. 

In regulating a constant-potential system, the voltage is the 
factor which must be kept constant; hence, it is logical to make 
the voltage of the system regulate it. Compound or compen- 
sating windings regulate according to the load, and not accord- 
ing to the voltage; therefore, unless special methods are devised, 
a varying power-factor seriously affects the potential of the 
system, since the compounding of the machine varies with the 
current only, while the regulation varies with the power-factor, 
as well as with the current. On the other hand, a regulator 
which depends for its action upon a change in the potential of 
the system, and which is set to keep that constant, will, if the 
device is capable of doing its work, keep the voltage constant, 
irrespective of the quantity or quality of the load. Such a 
machine, acting through the exciter, simplifies and cheapens the 
main generator, since the latter need have neither compound 
coils nor a rectifier. The automatic regulator takes the place 
of the switchboard attendant, but it can be made to act more 
delicately and far more quickly. On the other hand, since it 
works through the exciter field, and thus through the gen- 
erator field, a little more time may be required for readjusting 
the voltage. It is doubtful whether this disadvantage is at all 
appreciable, because the regulator is constantly at work, and 
only in the case of sudden changes in the load does it allow the 
voltage to alter noticeably. | 

As has been said above, it seems logical to regulate the volt- 
age of a system by means of a device operated by the voltage. 
Nevertheless, there was some reason for using the compound 
winding, and it is safe to say that this device will continue 
in use on direct-current machinery. Such machines already 
have a commutator, and the compounding adds no trouble on 
this account, nor is there a bothersome power factor to upset 
regulation ; while magnetization of the field is not directly pro- 
portioned to the magnetizing current, correction is casily made 
for this. The system has the advantage, that a change in load 
instantly applies the correcting force, not waiting for a change 
in the voltage to take place. In this respect it resembles the 
so-called dynamometer governor, which was tried for steam 
engines, in which the governing was effected by the change in the 
load on the machine—not by a change in speed. The idea was 
excellent, but in practice it was found difficult to apply, as it 
seemed to he too sensitive. While such a system could, doubt- 
less, be made satisfactory for continuous currents, it could not 
be applicable to alternators which must be driven at a con- 
stant speed, in order that the frequency may not vary. It is 
interesting to note that, while the alternator is itself a simpler 
machine than the continuous-current generator, in operation 
it has more to contend with. A continuous-current machine 
need only furnish a given voltage and regulate for varying 
currents. The alternator must supply a given voltage at 4 
given frequency, and must regulate for varying currents anl 
varving power-factors. 


September 17, 1904 
THE VALUE OF CHEMISTRY TO THE ELECTRICAL 
ENGINEER. 

It does not take much thought to convince any one of the 
interdependence of the sciences. Nevertheless, one is being 
continually surprised by new facts which crop up and bring 
home a realization of how close this dependence is. The same 
condition obtains in the engineering professions, which are based 
on scientific foundations. One may compare these sciences and 
professions to a thickly branched tree, the trunk representing 
the great body of natural sciences, which, as it rises, branches 
out into great divisional sciences, apparently leading in widely 
diverging directions. Each branch then subdivides, each sub- 
division again dividing, and so on, until finally the twigs are 
reached, representing the latest developments in the science or 
art. Although the main divisions or branches start out in 
directions which should lead them further and further apart, 
the subdivisions leave this direction, and it generally happens 
that these smaller branches, while starting from different main 
limbs, approach each other and overlap, and twigs which have 
grown out from one main limb really lie closer to another limb 
than to that from which they have sprung. 

At this time we are thinking more particularly of the rela- 
tions between chemistry and electrical engineering. Chemistry, 
in fact, lies at the base of all enginecring work, although one is 
apt to think of physics as being the true foundation. While 
physics is all-important, as it teaches us of the forces which we 
must control, chemistry tells us how we must make the materials 
with which to control these forces. The metallurgist would be 
at sea without his chemistry, and the electrical engineer could 
not build his dynamos unless the metallurgist, through his 
knowledge of chemistry, was able to produce satisfactory iron 
and copper. This is only one instance of a very general rule, 
that at some stage of the production of any machine, chemistry 
plays an important part. 

There are to-day some large problems confronting the 
electrical engineer, and in nearly all of them it will be found 
that a knowledge of chemistry is essential. Take, for instance, 
the production of electrical energy directly from coal. It would 
be foolish for any one not familiar with the process of oxidation 
to attempt anything in this field. Yet, think of the time and 
money which have been wasted in trying to solve this, by methods 
any chemist would declare hopeless! Then, there is that other 
big task—the improvement of our electric lights. Here, again, 
it may be that the work will be done by one who has an intimate 
knowledge of the properties of the elements. Another line of 
work which is becoming daily more important is the study of 
insulating materials. The engineer has been using natural 
materials, working these up in various ways, doing the best he 
can with what he has on hand, and, while he has made great 
progress, he is still far from where he would like to be. This 
would seem to offer a profitable ficld of investigation to the 
chemist, and the successful man will surely reap a rich reward. 
Electrical engineering has branched out until it now extends 
into the field of chemistry. The student who is working his 
way painfully out along one of the branches of electrical engi- 
neering seldom appreciates how far from the main direction he 
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is going, and how near to some other branch he is approaching. 
We may liken him to the ant, who industriously, but slowly, 
follows the old, beaten track up the trunk and out the branches 
to some particular twig. If he would take a bird’s-eye view 
of his path from some other branch of science, he would see that 
the same point could be reached much more directly by following 
another route. The young electrical engineer, who can look 
at electrical problems with a chemist’s eyes, will many times 
see clearly the right thing to do when a more experienced 


electrician would be all at sea. 


“ WIRELESS.” 

The generally accepted and, we may say, correct designa- 
tion of the new method of transmitting intelligence is the 
“wireless telegraph.” However, this expression has some draw- 
backs, one being the needless length of the combination. This 
undesirable feature is well recognized and various suggestions 
have been put forward in an effort to find a short, distinctive 
and suggestive name. Among many others we may mention 
the “etherogram,” “aerogram” and “Marconigram.” The first 
two are not euphonious nor do they slip easily from one’s 
tongue. The last meets with opposition from the many inven- 
tors in this field who are not associated with the distinguished 
Italian. The purist probably objects to all three terms. None 
of the three is generally accepted, nor, for that matter, has 
any of many suggestions made been received with much favor. 

Now one notices a tendency on the part of the public to 
shorten the usual designation to “wireless.” This is distinc- 
tive and brief, and it looks well in a newspaper headline. 
Moreover, it has received the recognition of some technical men, 
though they usually seek protection under quotation marks. 
The term bids fair to become fixed by public usage. 

The public is not always ready to accept the new terms pro- 
posed by the engineer or the scientist, and is apt to find one 
which suits it. If the new art or machine is likely to receive 
much attention from the layman, the inventor should bear this 
in mind and designate it by some concise, expressive term. 
Roentgen was particularly fortunate in announcing his new dis- 
covery as X-rays. There was a novelty in the name which 
caught the public fancy and little heed was paid to the sug- 


gestion that it would be very proper to honor the distinguished 
discoverer by using his name. There was a certain justice in 
this position, but the world’s conscience is easy in such matters, 
and probably but few of the non-scientific to-day associate the 
modest doctor with his great discovery. 

As a new word has vet to be found which will meet with 
general favor, it seems likely that we will stick to wireless 
telegraphy, but the man on the street must have something 
short. No one speaks to-day of the “electric telegraph” or the 
“electric motor,” except when comparing them with some other 
kind of telegraph or motor. So “wireless” it is likely to be, 
though he who talks and writes leisurely will probably add 
“telegraph” for some time to come, and thereby enjoy that 


pleasure which comes from the belief that he is a little better 


than his fellows. 
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The Prime Mover Situation. 


OT since the period, now a half cen- 
tury gone, when Corliss revolu- 
tionized engine practice by the in- 

troduction of his valve gear, has the state 

of the art in the utilization of prime 
movers been in so complicated and critical 

a situation. With the doubts and fears have 

come, however, hopes, never brighter than 

now, of ultimate great improvements, cer- 
tainly of great economic importance, per- 
haps even epoch-making. 

With the steady tendency of fuel to 
rise in price, and the certainty that still 
greater increase impends in the not dis- 
tant future, the matter of economical 
advances in utilizing fuel rises to a new 
importance. No man can say when the 
world’s coal supply will give out, but this 
much is certain, that the coal measures in 
and near the great p:ower-using countries 
have been already robbed to an extent that 
makes their decline obvious, and their fate 
a thing not very long to be averted. In 
Siberia, ice-bound for much of the year 
and reached only by costly circuitous lines 
of transportation at any time, there is an 
uncertain amount of coal, perhaps great, 
but relatively inaccessible. In Africa, too, 
that dark continent which will be the 
theatre of world-struggle and world- 
growth in the next century, there are 
probably stores of fuel now hidden and 
unknown. But for the present the situa- 
tion is such as to make improvements In 
the economical use of fuel of fundamental 
importance. Doubling the amount of 
power obtainable from a pound of coal is 
the same thing as doubling the available 
coal supply—in fact, it 1s rather better, 
since it lessens the transportation charges, 
which are the most formidable factor in 
the price of coal, and also lessens the cost 
of handling and storing the fuel at the 
point of use. 

Until about five years ago the steam en- 
gine had been growing in efficiency but 
slowly. It had been improved steadily, it is 


true; 
compound and the compound, triple ex- 
pansion ; condensation had become a com- 
mon practice instead of an unusual one, 
and steam-pressures had been creeping up- 
ward, raising the thermo-dynamic effi- 
ciency of the machine. But for some 
years the steam engine had not changed 
radically or made forward strides in efli- 
ciency at any startling pace. 

Then came the steam turbine, the most 
radical departure in heat engines since 
the davs of Watt. It has done success- 


the simple engine had been made 


By Dr. Louis Bell. 


fully what had been the aim of hundreds 
of inventors in substituting for a cylinder 
with a reciprocating piston a pure rotary 
effort much more convenient for many 
uses. It also, not of choice but of neces- 
sity, brought with it high relative speed 
which means large output for a given bulk 
and cost. This high speed is only in 
small measure a matter of design, for until 
the physical properties of steam are mir- 
aculously changed, steam turbines can be 
viven low rotative speed only at the cost 
of forbidding complications. So far as 
electrical uses are concerned, the turbine 
gains over the reciprocating engine when- 
ever the product is to be alternating cur- 
rent, and in the present state of things 
loses when direct current is to be produced. 
The simple rotary effort of the turbine 
cnables a gain to be made in the avoid- 
ence of fractional losses which is particu- 
larly striking at low loads, and the ma- 
chine is certainly most attractive in its 
compactness and convenience. But after 
all is said and done, the thermodynamic 
efficiency of a heat engine depends on the 
range of temperature of the working fluid, 
and the turbine, being subject to this lim- 
itation, fails to show any marked improve- 
ment in efficiency over the reciprocating 
engine. In fact, the results of tests have 
pretty uniformly shown a full load econ- 
omy not materially different from that of 
a compound condensing engine working 
at the same pressure, vacuum and degree 
of superheating. It would be putting the 
case far too strongly to say that the tur- 
bine is a failure as regards steam econ- 
omy. 
the best performances of triple-expansion 
engines or to approach them so closely as 
to give a lower total cost of power, includ- 
ing fixed charges. 


The coming of the turbine has, in fact, 


goaded the engine builders, temporarily 
dozing under the soporific effect of stand- 
ardization, into sudden and prolific activ- 
ity. They have awakened to the value of 
high superheating and high vacuum, to 
say nothing of increased steam pressure, 
and quickened rotative speeds, and the 
results are already apparent. The strue- 
tural form of a reciprocating engine is, 
without doubt, disadvantageous compared 
with the simple rotating parts of a tur- 
bine, but the former undoubtedly works 
at a speed of rotation very much more 
convenient for most purposes than that of 
a turbine, and which can be materially 
quickened so as to gain in output for a 


It is not; but it has yet to equal 


given weight and cost. A series of very 
striking tests were recently published giv- 
ing results from a Willans engine of a 
little over 200 horse-power, running 400 
turns per minute, and worked triple-ex- 
pansion with high pressure, vacuum and 
superheating. The 1esults were of a most 
startling character, reaching as low as ten 
pounds of steam per horse-power-hour at 
full load, and holding economy at moder- 
ate loads nearly as well as a turbine. No 
turbine, however, of similar or even much 
larger size has equalled its full load econ- 
omy, while the speed of rotation in the 
engine was undeniably far more conveni- 
ent for general use than is the speed of a 
moderate-sized turbine. And this result 
is not an isolated one—the performance 
of an engineering freak—but has been 
duplicated and even exceeded in full load 
economy hy engines tested in Germany 
under similar conditions during the cur- 
rent vear. It seems to be definitely deter- 
mined that a triple-expansion engine, un- 
der favorable conditions and with, say, 
250 degrees of superheating, can be de- 
pended on to give the horse-power-hour on 
about ten pounds of steam. This means 
that the longed-for figure of a horse-power- 
hour for a pound of coal is practically in 
sight. Engines capable of such work are 
by no means now common—they have 
been developed under the stress of fierce 
competition abroad, and perhaps there 1s 
not a single example of such remarkable 
machines in this country. But the thing 
exists just as the steam turbine existed 
for some years before American engineers 
got around to it, and we shall have our 
turn at it. The German engineers have 
been working at high superheating for a 


decade or more, and in spite of predictions 


to the contrary, seem to have overcome the 
difficulties of lubrication that have been 
encountered. This done, superheating 
must become as regular a feature of en- 
gine practice as is condensing. Each has 
for its end the same thing—an extension 
of the temperature range of the engine— 
and of the two, lubrication once settled, 
superheating is by far the simpler and 
cheaper. 

One has, therefore, in sight at the pres- 
ent time not only the turbine which tends 
to keep down the fixed charges against 
power and to lessen the losses at moderate 
loads, but greatly improved multiple ex- 
pansion engines, cutting down the fuel 
required for steady output to a figure that 
seemed well nigh impossible a few years 
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ayo. These are the first fruits of the new 
century in delaying the time in which fuel 
will be a rarity and the children of men 
hard pressed to maintain their ground. 
And as between turbine and improved en- 
gines, the battle is now on. It is likely 
to be for some time like the reports of 
the Russian-Japanese war sent in via 
Chefoo—first Admiral Daminski’s fleet is 
sunk again, and then General Nosho’s at- 
tacking column is hurled back from the 
Russian works with a loss of 100,000 men. 
Personally the writer has no hesitation in 
saying that he is at present on the fence 
awaiting developments. — 

Meanwhile both combatants must look 
out for an attack from a common foe by 
the flank. The internal combustion forces 
are on the march and are wonderfully well 
provided with heavy artillery. There is 
small need of explaining such engines to 
the readers of the ELECTRICAL REVIEW, 
but few even among engineers are fully 
aware of the situation as it stands to-day. 
Even the writer, who tried to go about 
with his eyes open, received something 
very like a galvanic shock when an engi- 
neer of his acquaintance dropped in with 
a proposal and a guarantee of a brake 
horse-power-hour on one pound of coal in 
the producer for a hundred horse-power 
gas engine. 

The simple fact about the gas engine 
is that when it comes to a question of 
range of working temperature there is 
nothing else in the same class. Given a 
solution of the lubrication problem and 
the internal combustion engine knows no 
peer in economical power production. It 
has a thermodynamic efficiency more than 
double that of the best steam engine that 
human ingenuity has devised and a far 
better chance for sensational improve- 
ments. Of the total heat energy of the 
gas the best modern engines can, roughly, 
deliver one-third as power, while one-third 
is rejected in the water circulation and 
one-third in the exhaust. The heat losses 
in these latter fractions must be regarded 
as being, to a considerable extent, avoid- 
able, since the heat rejected is still at 
fairly high temperature. Consequently, 
it is not in the least unreasonable to look 
forward to engines of fifty per cent cff- 
cleney, and very likely more. 

The difficulties involved in proper lu- 
brication of the working surfaces of a 
gas cengme are undeniably great, far 
greater than in the case of superheated 
steam, but they have certainly been con- 
quered in great measure for engines of 
small and moderate power. Thanks to 
the growth of the automobile, a great deal 
of talent has been concentrated upon in- 
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ternal-combustion engines of late, and re- 
sults may confidently be expected. 

Big internal-combustion engines present 
far more difficulties than small ones, but 
it seems now reasonably certain that good 
results are attainable and have already 
been reached. The question now pres- 
ented is a question not of theory, but of 
fact, as to whether at the present time a 
gas engine say of 1,000 horse-power can 
save enough on fuel to outweigh the added 
fixed charges, maintenance and repairs. 
On this point, as is well known, engineers 
differ radically. They differ, of course, in 
their estimate of these contingent items, 
and it is to be noted that men who have 
had practical experience with such engines 
take a far more optimistic viewpoint than 
those who have not. Just now the com- 
mercial situation is such that much allow- 
ance should be made for divergent opin- 
ions on this point. No well-seasoned 
steam engineer enjoys the prospect of a 
sending of gas engines, and he takes in- 
stinctively the position of a hardened 
skeptic, while men really acquainted with 
internal-combustion engines of large size 
are rare and usually have axes to grind. 

Electricians can readily run back over 
the history of the art and recall many 
similar situations—inventions that were 
scoffed at until they carried all before 
them, and others that hung on the verge 
of practicality until they were finally 
swallowed up. 

But the gas engine is even now—as the 
editor of the Waybacque Bazoo would put 
it—“in our midst.” We dodge it daily 
upon the streets, or drive it amuck and 
dodge the brickbats of the alarmed popu- 
lace. As a source of power on a large 
scale it must be taken very seriously. No 
amount of doubt and scoffing can put it 
down until it has been given an exhaustive 
trial. From the standpoint of the elec- 
trical engineer it must do something more 
than show economy in fuel; it must prove 
to be thoroughly reliable and regulable. 
In the latter respect it has not yet thor- 
oughly proved its possibilities, and in the 
former, time must tell. Asa single-acting 
engine, it lacks a certain delicacy in regu- 
lation, and only its more complicated 
forms seem likely to be satisfactory in 
this respect. But we must not forget 
that the tendency in modern electrical 
practice is toward great plants run at 
relatively steady loads. On a large system 
minor irregularities of demand are lost in 
the shuffle, and the main concern is in 
adding or subtracting the proper number 
of units to give reasonably near full load 
on all in use. 

In this three-cornered fight between 
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steam engine, steam turbine and gas en- 
gine it by no means follows that because 
of the struggle one will emerge as the un- 
questioned victor. It may well happen 
that each will retire to its respective ter- 
ritory to nurse plans for a policy of ex- 


„pansion. This might prove a very desir- 


able ending, giving a wider choice of 
prime movers suited to various purposes. 
At all events, the struggle now on will 
certainly, unlike ordinary warfare, end bv 
strengthening each of the combatants. 
There has been nothing so near actual 
savage competition in any large field for 


years, and the power-using public will 


certainly reap the benefit of it. Indeed, 
the harvest has already begun. 


Locomotives and Motor Cars of the 
Paris-Orleans Railway Company. 
The Paris-Orleans Railway Company 

was the first trunk railway to make any 
important transformation of its existing 
lines. It opened in May, 1900, an exten- 
sion of its existing lines in Paris, operat- 
ing all the incoming and outgoing trains 
electrically. The locomotives used were of 
the Baltimore-Ohio type. This company, 
according to Mr. M. Vingoe in the Elec- 
trician, London, has recently added three 
new locomotives. These have the same 
power as the old, with similar trucks, but 
the cabs are arranged differently, there 
being one cab at each end. | 

The Paris-Orleans Railway Company 
has also secured, in addition, five motor 
cars equipped with the Sprague-General 
Electric multiple control system. Al the 
cabin cable used in both locomotive and 
motor cars 1s covered with asbestos grade, 
painted to avoid abrasion. 

The locomotives are thirty-three feet 
four inches long, nine feet four inches 
wide, twelve feet eight inches high, weigh 
fifty-five tons, have a wheel-base of seven 
feet ten inches, and the distance between 
centres of trucks eighteen feet six inches, 
with a wheel diameter of forty-nine 
inches. The motor cars are fifty-six feet 
eight inches long, nine feet two inches 
wide, twelve feet six inches high, weigh 
thirty tons, have a distance of forty feet 
eight inches between the centres of trucks. 
The wheel-base is six feet six inches and 
the wheels forty inches in diameter. 

The service which the electrical equip- 
ment performs is to haul from Juvisy, a 
suburb on the southeast of Paris, distant 
fifteen miles from the terminus, to Paris 
and back, a total of over 200 trains daily 
at speeds varying from thirty to forty- 
five miles per hour. 
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The Entertainment of the Participants in the Circular Tour after Leaving Montreal, September 7; the Arrival at St. Louis, 
and the Opening Sessions of the International Electrical Congress. 


M 


cular tour arranged by the Ameri- 
can Institute of Electrical Engi- 
neers for the foreign delegates, visiting 
electrical engineers and guests, continued 
the journey to St. Louis, though a num- 
ber of the party which left New York on 
the morning of September 6 dropped out 
at Montreal. The events of the trip from 
New York to and including Montreal were 
chronicled in the issue of the ELECTRICAL 
Review for last week. 

After the trip, on September 7, to the 
power station of the Montreal Heat, 
Light and Power Company, where 
luncheon was served and addresses made 
by Professor Moisé Ascoli, president of 
the Associazione Elettrotecnica Italiana, 
and Mr. B. J. Arnold, president of the 
American Institute of Electrical Engi- 
neers, special cars took the visitors on a 
trip about the city. Late in the after- 
noon the members and delegates attended 


a reception given by the chancellor and 


governors of McGill University. In the 
evening a garden party was given in 
honor of the visitors by the Forest and 
Stream Club, of Dorval, on Lake St. 
Louis, twelve miles from Montreal. The 
party returned to Montreal at midnight. 
On Thursday, September 8, a number of 
the guests participated in a trip to Shaw- 
inigan Falls, as the guests of the Shaw- 
inigan Falls Water and Power Company. 
The country between Montreal and Quebec 
on the north side of the St. Lawrence, 
through which the Great Northern Rail- 
way runs, has only recently been opened 
up to tourists, and the members of the 
party, which filled two cars, were 
surprised and delighted with the scenic 
effects along the road. A short stop was 
made on the trestle over the gorge at 
Maskinongé falls, about forty-five miles 
from Montreal. The river runs under the 
railroad track at this point, and, making 
a sharp turn, falls parallel with the bridge 
for an abrupt distance of 100 feet. The 
Shawinigan Falls station was reached at 
noon, and the party visited first the Shaw- 
inigan Carbide Company, where they 
witnessed the production of carbide at 
this plant. Following this, the visitors 
were conveyed to the hotel, where a 
collation was awaiting them. After 
dinner the Shawinigan falls were visited. 
The St. Maurice river at this point drops 


OST of the participants in the cir- 


— — 


180 feet in a distance of about 200 yards, 
when the water flows for about a quarter 
of a mie through a narrow, rocky gorge 
into a wide bav or lake. The power 
station of the Water and Power Company 
was next visited, and the various features 
of the plant were briefly explained by Mr. 
Wallace C. Johnson, the engineer of the 
company; by Mr. Lehman, resident engi- 
neer, and other officers. This plant is 
already delivering over 35,000 kilowatts, 
and the falls have a present capacity of 
over 100,000 horse-power at minimum 
low water. During the entire trip Mr. 
A. J. Gorry, manager of the Shawinigan 
Water and Power Company; Professor R. 
B. Owens, Messrs. W. B. Warren, W. C. 
Jackson and other officers and members of 
the local reception committee made every 
effort looking to the comfort and enter- 
tainment of the visitors. 

The party made a fast trip back to 
Montreal, so that they might connect on 
time with the Institute train for Buffalo. 
The ninety miles between the Shawinigan 
falls and Montreal were made in two 
hours and forty minutes. Here the party 
were marshaled under Mr. E. H. Mullin, 
chairman of the transportation committee 
of the American Institute of Electrical 
Engineers, and the train for Buffalo left 
the Bonaventura station at 8.15 P. M. 

Niagara Falls was reached on the 
morning of September 9, breakfast being 
served on the train. The forenoon was 
spent at Niagara in visiting the falls, to- 
gether with a trip down the gorge to view 
the whirlpool and rapids. After luncheon 
the party were the guests of the Niagara 
local committee, and visits were paid to 
the power-houses of the Niagara Falls 
Power Company, the Niagara Falls 
Hydraulic Power Company and some of 
the electrochemical manufactories to 
which power is supplied from the falls. 

Passing through Canada and the citv 
of Detroit, Mich., the members of the tour 
arrived in Chicago on the Michigan 
Central special at 7.30 a. M., Saturday, 
September 10. The party were conveyed 
by buses to the Auditorium Annex, where 
the entire parlor floor had been reserved 
for them. Breakfast was served in the 
palm room from 7.45 to 9 a. M. After 
breakfast a general tour was made to 
points of particular interest to electrical 


engineers, Automobiles conveyed the 


visitors to the Fisk street station of the 
Commonwealth Electric Company, of 
Chicago. The party spent over an hour 
inspecting this station, and after this 
traveled past the large plant of the 
Western Electric Company and viewed 
one of the Chicago Edison Company’s 
distributing substations. Upon arrival at 
the Chicago Telephone Company’s build- 
ing, at Washington and Franklin streets, 
an inspection of the main exchange was 
made, after which the party returned 
through the retail district to the Annex 
tor luncheon. 

Special tours were made up for those 
not desiring to take the general tour. 
Among the places visited were the auto- 
matic telephone exchange and the under- 
ground tunnels of the Illinois Tunnel 
Company, the Western Electric Com- 
pany’s manufacturing establishments, the 
Chicago Edison Company’s Harrison 
street station and a number of substations, 
the Union loop and elevated railroad 
svstem, the electric elevator and general 
power motor installation in Marshall 
Field & Company’s retail stores, and the 
Deering & McCormick branches of the 
International Harvester Works. A num- 
ber of ladies took advantage of the oppor- 
tunity of each of these trips. Luncheon 
was served from 1 to 2.30 P. m. 

The general tour of the afternoon con- 
sisted of a short cruise on Lake Michigan, 
on board the United States gunboat 
Dorothea, along the west shore of the lake. 
After the cruise, the party landed at the 
pier of the Chicago Yacht Club, and were 
conveyed back to the Auditorium by 
buses. An automobile trip was made in 
the afternoon through the South Side 
park system. A number of ladies at- 
tended both of these trips. An informal 
dinner was served at 8 P. M. in the palm 
room of the Annex. The party were then 
conveyed to the special Illinois Central 
train, which left Chicago at 11.45 P. M. 
for Springfield. 

It may be said to the credit of the 
enterprising engincers of Chicago that 
they sent out as an advance guard a com- 
mittee to meet the visiting engincers at 
Niagara Falls. This committee dis- 
tributed programmes, invitations and bus 
tickets, and saw that each engineer was 
well posted on what to expect at Chicago. 
The chairman of the local reception com- 
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mittee was Mr. Samuel Insull, and Mr. 
J. Seribner and H. E. Niesz were the men 
of the advance guard. 

Springfield was reached at 7.30 A. M., 
Sunday, September 11. Breakfast was 
served at the Leland Hotel after the 
arrival of the train, and a trip was made 
in trolley cars to Lincoln’s tomb. 

The party arrived at St. Louis on the 
afternoon of Sunday, September 11, and 
headquarters were made at the Jefferson 
Hotel. After dinner an informal recep- 
tion was held at the Jefferson. 

MONDAY, SEPTEMBER 12. 


The first meeting of the chamber of 
delegates was called to order by Chairman 
Elihu Thomson of the committee of 
organization, at the Music Hall, St. Louis, 
10 a. M., September 12. Professor Thom- 
son introduced the Hon. David R. 
Francis, president of the exposition, dis- 
pensing with all formality in the pre- 
liminary business with which the con- 
gress was to have been opened. 

President Francis stated that he greatly 
appreciated the honor of extending a 
welcome on this occasion, and regretted 
that his engagements were such that he 
could not remain during the entire 
session, and, in fact, during all of the 
sessions to which he might be granted 
admission. The character of the Elec- 
trical Congress was such as to commend 
it not only to the greatest consideration 
from the management of the exposition, 
but also from the municipality of St. 
Louis, from the state government, and 
from the national government. After de- 
scribing the character of the universal 
exposition, President Francis continued, 
In part: 

“I think it will be a long time, in this 
country at least, before another universal 
exposition is attempted. There will, of 
course, be international expositions in 
special lines, and the line which you rep- 
resent is the one in which there is likely 
to be another international exposition be- 
fore a great many more years have rolled 
by. The great advances which have been 
made in the science to which you have 
given your allegiance has rendered more 
than interesting any assembling of the 
different apphances and any demonstra- 
tion of the different inventions and dis- 
coveries that have been made by the mem- 
bers of this congress or by the members 
of the allied organizations. 

“There was some argument, if I may 
term it such, in the organization of this 
exposition as to whether electricity was 
entitled to recognition as a separate de- 


partment, There was a claim made by 
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the department of machinery that elec- 
trical appliances, when made instruments 
of utility, became machinery and conse- 
quently belonged in the department of 
machinery; and that there was no more 
occasion or necessity for a department of 
electricity than for a department of steam. 
I believe that those of you who will see 
the department of electricity which has 
been installed at this exposition will admit 
that the action of the administration of 
the exposition in determining that elec- 
tricity should not only be a separate de- 
partment, but should have the exclusive 
use of a large exhibit palace, was a wise 
conclusion, The installation in 
the electrical department in this exposi- 
tion is, in the judgment of the manage- 
ment, superior to any installation that 
has ever been given in anv exposition. It 
is the result of the very faithful and 
intelligent efforts of the chief of the de- 
partment of electricity. In so compre- 
hensive an organization as a universal 
exposition, you can readily understand 
that there must be a number of men who 
are trusted to do a great many things 
without consulting any higher authority. 
; We congratulate ourselves on the 
classification of these exhibits. You 
gentlemen who are readers and thinkers 
know how difficult it is to make a compre- 
hensive classification, and working classi- 
fication, that will include all of the 
products of all the civilized countries on 
the globe. One of the departments of 
that division of exhibits, one of the great 
departments of that classification, is 
electricity. 

“We might call electricity the new 
science. The discoveries that are being 
made in it from day to day will no doubt 
necessitate another classification or sub- 
classification before another exposition 1s 
held, whether that exposition will be uni- 
versal or an international exposition of 
electricity. 

“The wisdom that has been exercised 
hy the organizers of this congress and by 
those who have kept it in existence from 
year to year indicates a great breadth 
of view and a remarkable foresight in 
regard to the development of electricity. 
The different branches of this congress 
all demonstrate how far-reaching are the 
discoveries in electricity. 

“St. Louis is glad to be made the scene 
of your fifth congress. The exposition 
management feels honored that the time 
and place of your meeting should have 
heen influenced by the preparations that 
wera made by the exposition for the 
purpose of bringing together the best 
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products of all the peoples of the world. 
Permit me, on behalf of the exposition 
management, to express the hope that 
your deliberations may come fully up to 
your expectations; that you may visit the — 
exposition exhibit of electricity ; that your 
gathering here may be prolific not only 
of pleasure to yourselves, but that it may 
result in still further advances in the line 
of progress which you have pursued with 
such remarkable vigor and success the last 
decade.” 

At the conclusion of the address by 
President Francis, Chairman Thomson 
called attention to the fact that the com- 
mittee of organization substantially fin- 
ished its work on this occasion. In 
recalling some of the past history which 
led up to the organization of the congress, 
Professor Thomson said: 

“The four hundredth anniversary of the 
discovery of America was celebrated in 
1893 by the establishment of a great expo- 
sition. The Chicago International Electri- 


cal Congress, the work of which is doubt- 
less familiar to many of those present to- 
day, was the first great gathering of elec- 
trical students and workers held in the 
Western Hemisphere. A little over one 
hundred years ago the then youthful but 
ambitious republic of the United States of 
America acquired from France by the ex- 
penditure of $15,000,000 purchase money 
the possession of an enormous territory 
extending from the shores of the Gulf of 


‘Mexico, west of the Mississippi river, 


northward and westward to the Pacific 
coast. The northern limit was undefined, 
and was settled long after by treaty with 
Great Britain. The tract includes every 
variety of farm land, forest, semi-arid and 
arid land. Much of the arid land is 
amenable to irrigation. The agricultural 
and mineral wealth is beyond estimation. 
The Louisiana Purchase must be regarded 
as an event not less important than anv 
other in the history of this great. nation, 
fitly to be celebrated after one hundred 
vears by a great exposition, showing the 
results of human activity and progress 
in the arts, sciences and engineering— 
and might I add, especially in electrical 
science and enginecring—the first in the 
new century just begun. j 

“It was natural that an international 
electrical congress should have been 
deemed desirable. Accordingly, a com- 
mittee of organization was called together 
bv the exposition authorities. The com- 
mittee in undertaking the work realized 
that the task was not a light one. and in- 
voked the aid of tre American Institute 
of Electrical Engineers and the other so- 
cleties which have affiliated themselves 
with the congress. The work of the com- 
mittee of organization is completed bv 
this meeting, and the choice of permanent 
officers is now in your hands.” 


Professor Thomson paid a warm trib- 
ute to Dr. Arthur E. Kennelly for the 
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time and effort which he had spent in the 
development of the congress. He also 
called attention to the valuable work of 
Mr. W. D. Weaver, and thanked the vari- 
ous scientific and technical bodies for 
their assurances of cooperation and their 
representation. 

Colonel Samuel Reber moved that the 
president appoint a committee of three 
to report to the congress on officers for 
permanent organization. This motion 
was seconded and the chairman ap- 
pointed Colonel Reber, chairman, Profes- 
sor John Perry and Professor L. Lom- 
bardi, and requested that the committee 
immediately begin its deliberations. 

Dr. H. S. Carhart moved that a com- 
mittee of three be appointed by the chair 
to nominate honorary officers of the con- 
vention. This was seconded and carried, 
and the chair appointed Dr. Carhart, 
chairman, Mr. W. D. Weaver and Dr. 
Carl Hering. 

Chairman Thomson then called upon 
Mr. R. Kaye Gray, president of the Insti- 
tution of Electrical Engineers, of Great 
Britain, to respond on behalf of the Brit- 
ish Institution to the address of Presi- 
dent Francis. 

Mr. Gray stated that he could say for 
the Institution of Electrical Engineers, 
of Great Britain, that they felt very much 
pleased when they received the invitation 
to go to St. Louis and to take part in 
the International Electrical Congress. 
This pleasure was made the greater when 
there was received from the American In- 
stitute of Electrical Engineers a cordial 
invitation to become their guests. An- 
other pleasure which had been experienced 
in the United States since their arrival 
was the meeting with the colleagues from 
Italy. Never before, said Mr. Gray, had 
such a programme been laid out as had 
been prepared for this congress. Any 
one who had at any time taken part in 
the organization of meetings, though of 
very much smaller proportions than this 
congress, could well appreciate what an 
enormous amount of labor had been ex- 
pended. He had heard how much Dr. 
Kennelly and how much Mr. Weaver 
had done, and he wished to take this 
opportunity, while he was in command 
of the platform, to break through the 
veil of modesty which was so well known 
in Professor Elihu Thomson, and give to 
him his due meed of praise. 

Chairman Thomson, in ‘introducing 
Professor Moise Ascoli, president of the 
Associazione Elettrotecnica Italiana, said 
that there was not only a splendid repre- 
sentation from the Institution of Electri- 
eal Engineers, of Great Britain, but a 
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most unusual representation from the 
Italian association. 

As the head of this delegation, Professor 
Ascoli said that it was an exceptional 
fact that so considerable a number of 
Italian engineers should join in a visit 
to the United States. It was the first 
time, he thought, that such a large dele- 
gation had visited this country. The 
delegation already had a splendid proof of 
the hospitality and of the sentiments of 
friendship from the Americans who had 
entertained them in the past few days. 
They had an opportunity of seeing and 
highly appreciating the great results of 
organization, which was the special char- 
acteristic of American work. 

Professor Thomson called upon M. 
Quillebet De Nerville to speak, not only 
on behalf of France, but on behalf of other 
nations which were represented to a great- 


er or less degree. M. De Nerville ad- 


dressed the meeting in French, and ex- 
pressed his pleasure in being in attend- 
ance on the congress. 

Professor W. E. Goldsborough, chief 
of the department of electricity, was called 
upon to speak relative to the magnificent 
installation of electrical exhibits. Pro- 
fessor Goldsborough spoke at some length 
concerning the various installations, and 
the part which they represented in the 
historical presentation of the development 
of electrical engineering. On the part of 
the electrical men of St. Louis, he ex- 
tended a very cordial welcome to the dele- 
gates and members of the congress. 

On calling for the report of the nomi- 
nating committee, Colonel Reber presented 
the following officers for the permanent 
organization : 

President, Professor Elihu Thomson; 
secretary, Dr. A. E. Kennelly ; treasurer, 
W. D. Weaver; vice-presidents, Bion 
J. Arnold, Dr. H. S. Carhart, Pro- 
fessor W. E. Goldsborough and Professor 
S. W. Stratton. For officers of the sec- 
tions, the following: Section A—Chair- 
man, Professor Edward L. Nichols; sec- 
retary, Professor Howard T. Barnes. 
Section B—Chairman, Professor Charles 
P. Steinmetz; secretary, Professor Samuel 
Sheldon. Section C—Chairman, Dr. 
Henry S. Carhart: secretary, Dr. Carl 
Hering. Section D—Chairman, Charles 
F. Scott; secretary, Dr. Louis Bell. Sec- 
tion E—Chairman, John W. Lieb, Jr.: 
secretary, Gano S. Dunn. Section F— 
Chairman, Dr. Louis Duncan; secretary, 
A. H. Armstrong. Section G—Chairman, 
Francis W. Jones; secretary, Bancroft 
Gherardi. Section H—Chairman, Dr. 
William J. Morton: secretary, William J. 
Jenks. . 

Mr. R. Kaye Gray then took the chair, 
and asked for the approval by the con- 
gress of the report by the committee on 
nominations. On the motion of Colonel 
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Reber, the report was accepted and a 
vote was passed by acclamation. 

President Thomson thanked the con- 
gress for this endorsement, and said that 
the main object of the congress will have 
been fulfilled if there is brought out in 
its papers and discussions the best thought 
and work in the electrical field. There 
was no need to dwell upon the great 
growth which had taken place and was 
now going on in electrical science and en- 
gineering. Not only had it made great 
revolutions in methods of lighting in pow- 
er systems and transportation, in com- 
munication of intelligence, and in many 
other fields of engineering, but the con- 
ceptions of the nature and workings of 
the forces in the universe—even the 
nature of matter itself—are and will be 
affected. It is too early even to suggest 
that electricity will be the study of the 
alchemist of the future. The research 
in pure science seldom takes account of 
engineering and industrial possibilities. 
It is well that it is so, but, from the pres- 
ent standpoint, the electric are of Davy, 
the voltaic couple, the magneto electri- 
city of Faraday, the electric waves of 
Hertz, as examples, merely show how the 
results of enquiry undertaken for its own 
sake may become the bases of enormous 
industrial development. The future of 
science, and particularly electrical science, 
is boundless. The chemist must possibly 
accept an electrical atom; the physicist, 
an electrical inertia. Since the ether is 
only known to possess electromagnetic 
properties—whatever that may mean— 
matter and all immersed therein may be 
electrical. 

The committee on the election of hon- 
orary vice-presidents, and honorary chair- 
men and vice-chairmen for the various 
sections, presented its report, through Dr. 
H. S. Carhart: 

As honorary vice-presidents, Professor 
Moise Ascoli, Col. R. E. Crompton, Dr. 
R. T. Glazebrook, Senor Gonzales, * 
Kave Gray, Professor L. Lombardi, 
Professor John Perry, Professor 
Poincare. For honorary chairmen and 
vice-chairmen of the sections: Section 
A—Professor Svanie August Arrhenius, 
chairman; Professor W. Lash Miller, vice 
chairman. Section B— Professor Y 
Grassi and Professor Charles Zipernovssi. 
chairmen; W. Duddell and Professor 
Ferdinand Weber, vice-chairmen. Sec- 
tion C— Professor W. Ostwald, chair- 
man; Mr. Dennery, vice-chairman. eC 
tion D—Paul Janet and A. Maffezzini, 
chairmen: Emanuele Jona. vice-chairman. 
Section E—M. Otamendi, chairman : 
Jorge Newberry and R. R. Arizpe, vice- 
chairmen. Section F—Baron Wolfgang 
Ferstel and Mr. Sandick, chairmen; + 


John 
Latour. vice-chairman. Section G l o 
lfesketh and H. P. Harrison, chairmc™: 
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Messrs. Ferrie and Shields, vice-chairmen. 
Section H—Dr. H. Bergonie, chairman; 
M. De Nerville, vice-chairman. These 
gentlemen were elected by acclamation. 

The secretary, Dr. A. E. Kennelly, an- 
nounced that a lecture would be given to 
Section C on Tuesday evening,at 8 o’clock, 
in Library Hall, in the west wing of the 
Administration Building, at the World’s 
Fair Grounds, on alumino-thermics, by 
Mr. H. Goldschmidt. All the members 
of the congress and members of the Amer- 
ican Electrochemical Society were invited. 

On behalf of Section B and Section F, 
on Tuesday morning there would be a 
joint session to read and discuss papers 
relating to the theory and application 
of alternating-current railway motors. 
He annoyr sof for the local reception com- 
mittee flat a branci post-office department 
had been established, for the convenience 
of the delegates, at the east end of the 
main corridor in the Coliseum building, 
and that the Western Union and Postal 
Telegraph had established 
offices in the same hall. The Bell and 
the Kinloch telephone companies had 
placed free telephones in the building for 
the use of the congress inembers. The long- 
distance company, the American Tele- 
phone and Telegraph Company, would 
also furnish free service from a booth in 
the secretary’s office. Announcement was 
made that there would be two joint 
meetings between the Institution of Elec- 
trical Engineers and the American Insti- 
tute of Electrical Engineers with the con- 
gress or sections thereof. The first of 
these joint meetings would be held on 
Tuesday morning at 10 o’clock, in con- 
nection with Section A. ‘The second 
meeting would be held on Wednesday 
morning, at the World’s Fair grounds, in 
Festival Hall, at 10 o’clock, in connection 
with the congress, to discuss the appli- 
cation of alternating current to electric 
traction. 

After the opening exercises, the con- 
gress broke up into sections to hear and 
discuss papers. In Section A, the paper 
by Professor H. T. Barnes, on “The Me- 
chanical Equivalent of Heat, Measured by 
Electrical Means,” was read by the author. 
This paper was submitted by the Royal 
Society of Canada. Dr. Arthur E. 
Kennelly read a paper entitled “The 
Alternating-Current Theory of Transmis- 
sion Speed Over Submarine Telegraph 
Cables.” Papers by Dr. John Trowbridge 
and J. W. Townsend, on “The Spectra of 
Gases at High Temperatures,” and “The 
Theory of Ionization by Collision,” re- 
Spectively, were read by title. 

In Section B, papers by W. M. Mordey, 
B. A. Behrend, and by M. Nodon on recti- 
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fiers; by Dr. Clayton H. Sharp, on “The 
Equipment of a Commercial Testing La- 
boratory,” and by J. Jona, were read and 
discussed. 

There was not much accomplished on 
Monday morning by Section C, only one 
paper being read. This was by Professor 
T. W. Richards, on “The Relation of the 
Theory of Compressible Atoms to Electro- 
chemistry.” 

In Section D there was but one paper 
read. This was an interesting description 
of the electrical transmission plants in 
Switzerland. The author, Signor E. 
Bignami, was not present, but the paper 
drew out some interesting reminiscences 
from Dr. Louis Bell and Charles F. Scott, 
relating to the early applications of poly- 
phase currents to transmission in this 
country. 

In Section E, the papers by W. C. L. 
Eglin, on “Rotary Converters and Motor- 
Generators in Connection with the Trans- 
formation of High-Tension Alternating 
Current to Low-Tension Street Current ;” 
by George Eastman, on “The Protection 
and Control of Large High-Tension Alter- 
nating-Current Distribution Systems ;” by 
E. de Fodor, on “Rates for Electricity 
Supply,” and by Arthur Wright, on “Re- 
cent Improvement in Electrolytic Meters,” 
were read and provoked an interesting 
discussion. 

In Section F, the paper by Philip Daw- 
son, on “Electrification of British Rail- 
ways,” drew out considerable discussion 
and decided views from a number of elec- 
tric railway men. 

In Section G, the papers by Joseph 
Hollos, on “Simultaneous Telephony and 
Telegraphy,” and by Saitaro Oi, were 
read. 

In Section H, the paper by Dr. T. 
Proctor Hall, on “The Principles of Elec- 
trotherapeutics,” and the paper by Pro- 
fessor S. Schatsky, on “The Ionic Theory 
as Biological Basis for the ‘Therapeutic 
Action of Electricity,” were read. 
TUESDAY, SEPTEMBER 143. 


On the morning of Tuesday, September 
13, the sections met at 9 o’clock and dis- 
posed of a number of papers. In Section 
A, papers were read by Professor Moise 
Ascoli, on “Systems of Electric Units ;” 
by Dr. H. S. Carhart and Professor G. 
W. Patterson, Jr., on “The Absolute 
Value of the Electromotive Force of the 
Clark and Weston Cells.” Another paper 
was read by Dr. Frank A. Wolff, on “The 
So-called International Electrical Units.” 
The section entered into a lively discus- 
sion of the propriety of adopting certain 
modifications of the fundamental units. 
The opinion of the majority of those 
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taking part in this discussion was to the 
effect that this was an inopportune time 
for making any changes. 

Sections A and D held a joint session to 
listen to the papers by B. J. Arnold and 
Charles P. Steinmetz, on the theory of the 
alternating-current motor. The paper by 
Herr Max Deri, on single-phase motors, 
was read by W. I. Slichter, and the papers 
by M. Latour and by Dr. O. S. Bragstad 
were read by Professor Steinmetz. P. M. 
Lincoln read his paper on “Transmission 
and Distribution Problems Peculiar to 
the Single-Phase Railway System,” and a 
paper by Dr. F. Niethammer, on “Alter- 
nating versus Direct-Current Traction,” 
was read by title. 

Section C held a joint meeting with the 
American Electrochemical Society, and 
disposed of a number of papers. Among 
these was the paper by Dr. W. D. Ban- 
croft, on “The Chemistry of Electro-Plat- 
ing,” and that by Professor L. Karlenberg, 
on “The Electrochemical Series of the 
Metals.” 

In Section D, the papers by J. S. Peck, 
on “The High-Tension Transformer in 
Long-Distance Power Transmission ;” by 
Mr. Smith; by F. A. C. Perrine, on 
“The American Practice in High-Ten- 
sion Line Construction and Operation,” 
and by Professor F. G. Baum, on “High- 
Potential Long-Distance Transmission 
and Control,” were read. 

In Section G, the papers by Patrick 
B. Delaney, on “Rapid Telegraphy;” by 
Dr. L. M. Potts, on the printing tele- 
graph; by Colonel Samuel Reber, on “The 
Military Use of the Telephone, Telegraph 
and Cable ;” by John Hesketh, on “A New 
Danger to Lead-Covered Aerial Telephone 
Cables,” and by F. J. Dommerque, on 
“The Telephone Problem in Large Cities,” 
were read. The papers by J. C. Barclay, 
on “Modern High-Speed Printing Tele- 
graph Systems;” by M. Lori, and by 
Kempster B. Miller, on “The Automatic 
versus the Manual Telephone Exchange,” 
were read by title. 

In Section H there were several interest- 
ing papers read. Among these, one by 
Dr. Carl Beck, on “Recent Advances in 
Roentgen-Ray Science,” and one by Pro- 
fessor Dr. M. Benedikt, on “A Contribu- 
tion to the Radio-Diagnostics of Diseases 
of the Head and of the Brain,” may be 
mentioned. 

On Tuesday afternoon a special display 
of moving pictures of the works of the 
Westinghouse companies was given at 
the Westinghouse companies’ auditorium. 

In the evening a reception was given 
at the Italian National Pavilion by the 
Associazione Elettrotecnica_ Italiana. 
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GOOD FELLOWSHIP AMONG THE 
ENGINEERS. 


ABSTRACTS FROM THE ADDRESSES DELIV- 
ERED AT THE RECEPTION TO THE 
FOREIGN ENGINEERS. 


The following abstracts have been taken 
from the addresses delivered on the occa- 
sion of the reception tendered by the 
American Institute of Electrical Engineers 
at the Waldorf-Astoria, New York city, 
to the visiting delegates to the Inter- 
national Electrical Congress, Monday 
evening, September 5: 

In his address of welcome on behalf of 
the Institute Bion J. Arnold, presi- 
dent, said in part: 

“Those of us who had the pleasure of 
being entertained by the Institution of 
Electrical Engineers, of Great Britain, in 
1900, will never forget the many courte- 
sies extended to us and the thoroughness 
with which we enjoyed them. Our trip 
on the ‘Thames, our journey with our 
hosts from London to Paris, our joint 
meeting at the American Pavilion, our 
reception by our hosts at the Victoria 
House, are still fresh in our memories, 
and many friendships then made will con- 
tinue during our iives. It is therefore 
with especial pleasure that we welcome 
you, President Gray and the members of 
the Institution of Klectrical Engineers. 
May you take back with you as pleasant 
recollections of your visit here as those 
which every one of us brought away with 
us. To you, President Ascoli and mem- 
bers of the Associazione Elettrotecnica 
Italiana, and to you, Herr von Siemens, 
individually and as the representatives of 
the engineers of Europe, we extend a most 
hearty welcome.” 

Professor Moise Ascoli, president, spoke 
as follows for the Associazione Elettrotec- 
nica Italiana: 

“In the memorable days we have passed 
since our arrival in this country, we have 
already had occasion to highly appre- 
ciate the great hospitality of our American 
colleagues, and we are sure that the hearty 
friendship, the warm and sincere and af- 
fectionate sympathy with which we have 
been welcomed, the kindnesses of every 
sort we have already received from our 
old and new friends, will leave in our 
hearts and in our minds a deep and ever- 
lasting impression which will undoubtedly 
have the most important results in our 
work, in the mutual sympathy between 
the electrical enginecrs of the two coun- 
tries. 

“T am very glad to see here so many 
representatives of three of the most im- 
portant electrical societies, having the 
common interest and purpose of increas- 
ing the knowledge in the field of electrical 
science and its application. They are 
working, I dare say, in parallel, and work- 
ing in parallel in spite of the laws of elec- 
trical engineering they will succeed in 
raising the potential so as to reach the 
most unexpected distances.” . 

On behalf of the Institute reception 
committees, John W. Lieb, Jr., president- 
elect, American Institute of Electrical 
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Engineers, and chairman of the general 
reception committee, said: 

“it is not a purely professional wel- 
come that we extend to you all, for we 
feel sure that you will receive everywhere 
the same bounteous hospitality which is 
always extended in such a large measure 
to American engineers when they visit 
foreign lands. We extend to you, there- 
fore, the right hand of good-fellowship, 
and desire to make you all feel at home 
among us, and forget, for the time being, 
that little strip of water which is all that 
sepurates our homes, for the science in 
Whose service we have enlisted knows no 
political boundaries, but has bound the 
peoples together with its bonds of steel 
and of copper and now even the ether, 
through the genius of our brethren, is 
made to render service in bringing us yet 
cluser together.” 

For the Institution of Electrical Engi- 
neers, Robert Kaye Gray, Esq., president, 
responded : 

“Ladies and gentlemen, I may say that 
this visit of our institution to this coun- 
try arose to a great extent from the fact 
that we had the great pleasure of receiv- 
ing your Lnstitute while you were passing 
ou your way through England to Paris. 
You were good enough to come over and 
spend, we can only say, too short a time 
amongst us. l can not say any more than 
tə thank you most cordially, indeed, for 
the reception you have given us.” 

In behalf of the American electrical 
industries, Mr. C. A. Collin, president of 
the General Electric Company, Schenec- 
tady, N. Y., welcomed the visitors. He 
emphasized the feeling of amity which 
existed between the ditlerenut races repre- 
sented at this reception, and paid a high 
tribute to the engineering skill which each 
country had developed. For his part, he 
wished it understood that the electrical 
industry realized the duty which it owed 
to such a body of men. These men, it 
is true, were engineers, but they were 
also scientists in the highest sense of the 
word. They had been trained not in war 
nor in diplomacy, but in seeking the truth 
and establishing it. Without their aid the 
mere work of the manufacturer would be 
trivial. 

The response for electrical engineering 
in Europe was made by Mr. Wilhelm von 
Siemens, of Berlin. Mr. von Siemens 
spoke in German, and his remarks were 
translated into English by Mr. L. J. 
Magee. He said that, after an absence 
of eleven years, on coming back to 
America one sees great changes in the 
country, particularly in the high buildings 
and the greatly improved facilities for 
traffic; but the Americans and their 
characteristics remain the same. These 
characteristics, above all, are generosity 
and hospitality. ‘The Americans have 
been given a great deal, but it has not 
been given to them for nothing. What 
they have received has not lain idle, but 
has been well utilized. All of the great 
nations of the earth are striving for high 
developments, and are working in com- 
mon. For this reason there is no envy 
of the success of the American colleague. 
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THE NATIONAL ELECTRICAL CON- 
TRACTORS’ ASSOCIATION. 


ANNUAL CONVENTION HELD IN 8T. LOUIS, 
MO., SEPTEMBER 14-16. 


The annual convention of the National 
Electrical Contractors’ Association at- 
tracted a large number of business men of 
the country to St. Louis. The conven- 
tion days were September 14, 15 and 16, 
but a number of the prominent contract- 
ors had taken passage on the special con- 
vention train from New York city and 
other points, so as to arrive in St. Louis 
in time for the opening sessions of the 
International Electrical Congress. 

Twenty gentlemen and ladies of the 
National Electrical Contractors’ Associa- 
tion reached St. Louis on ¢'anspecial car 
attached to the Southwestern Limited, 
via the New York Central and Big Four 
lines. The party was joined en route by 
the president -of the 2usociation, Mr. Er- 
nest McCleary, of Detroit, Mich., and by 
the secretary, Mr. W. H. Morton, of Utica, 
N. Y. At Mattoon, the train was boarded 
by a delegation of the local St. Lows 
reception committee, consisting of Mr. 
W. T. Jackson, of Cincinnati, and Messrs. 
Adain, Cook, Van Nort and Sutter. 

‘The following representatives of elec- 
trical manufacturing interests were pas- 
sengers on the special train: John Dale, 
the Dale Company, New York city; H. B. 
Kirkland and T. H. Bibber, of the Amen- 
can Circular Loom Company, Chelsea, 
Mass.; V. C. Gilpin, of the De Veau 
Telephone Manufacturing Company, New 
York city; C. Flack, American Conduit 
Manufacturing Company, New Kensing- 
ton, Pa.; J. W. Brooks, Pass & Seymour, 
Solvay, N. Y.; Norman McCarty, Ameri- 
can Diesel Engine Company, New York 
city; Hugo Reisinger, New York city, 
W. S. Sisson, D. & W. Fuse Company, 
Providence, R. I.; C. E. Corrigan, H. G. 
Osburn and Calvin B. Roulet, Osburn 
Flexible Conduit Company, New York 
citv; F. W. Harrington and G. W. Swan, 
John A. Roebling’s Sons Company, Tren- 
ton, N. J.; J. B. Olson, India Rubber and 
Gutta Percha Insulating Company, Yonk- 
ers, N. Y.; Alexander Henderson and 
Robert Lundell, Sprague Electric Com- 
pany, New York city; E. G. Bernard; 
C. S. Jennings, Sawyer-Man Electric 
Company, New York city. Ba 

The representation from the cities of 
Chicago, Detroit, Cincinnati, Pittsburg, 
Milwaukee, Philadelphia and Boston was 
large. The Jefferson, Washington, South- 
ers and Planters’ hotels were largely 
filled with those attending the electrical 
meetings. 

The early part of the week was mam- 
ly spent in sight-seeing at the exposition. 
The business sessions of the convention 
were well attended, and the additional 
attractiveness which St. Louis presents 
at this time was the means of bringing 
together an exceptionally large number 
of prominent contractors throughout the 
country. 
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The Convention of the Street Railway Association of the State of 


New York. 


The Twenty-second Annual Meeting of the Street Railway Association of the State of New York Was Held at Utica, N. Y., 
on Tuesday and Wednesday, September 13 and 14, 1904. 


attendants, papers and enthusiasm 

the convention of the Street Rail- 
way Association of the State of New York, 
held at Utica, September 13 and 14, 
was a memorable one. Regrets were read 
from a number of prominent men who 
were unable to be present. 

The delegates were welcomed by Mayor 
Charles A. Talcott. The courtesies of the 
local telephone and trolley lines were ex- 
tended to all delegates, free of charge. 

The president of the association, E. G. 
Connette, of Syracuse, in his address 
sketched briefly the history of the strect 
railway, especially in the Mohawk valley. 
He reviewed the handling of freight by 
electric lines, a rapidly growing source 
of revenue for trolley companies, and 
spoke of the use of electricity by the New 
York Central lines as the beginning of the 
movement to supplant steam lines. 

The report of the secretary and treas- 
urer showed the society to be in a sound 
financial condition and gaining members. 

The paper of Mr. M. G. Starrett, chief 
engineer of the New York City Railway 
Company, on “Power Production and Dis- 
tribution on the Metropolitan Strect Rail- 
Way System,” was read by Mr. W. B. Reed. 
After a description of the plan of the sys- 
tem the arguments which induced the 
company to use alternating current in- 
stead of direct current, by which $650,- 
OO was saved, were given. 

Substations carry batteries with a ca- 
pacity of twenty-five per cent of that of 
the rotary converters, which help at the 
peak load and smooth fluctuations. The 
ellicieney of the whole system is seventy- 
SIX per cent. 

Mr. C. E. Roehl, of the Brooklyn 
Heights Railroad Company, led in the dis- 
cussion and gave a brief description of 
his plant. He finds it cheaper to build 
substations than to maintain long, low- 
tension feeders, and cheaper to send di- 
rect current out of substations than out 
of main power-houses. The Brooklyn 
Heights company does not find need for 
storage batteries. 

Mr. H. H. Vreeland, of the Metropoli- 
tan Street Railway system, considers the 
distribution of power one of the most im- 
portant problems in electric traction. He 
finds batteries essential for New York con- 
ditions, an eighteen-hour day. 
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Mr. T. E. Mitten, general manager of 
the International Traction Company, Buf- 
falo, using Niagara falls power, finds a 
grcat saving in using batteries; three- 
fourths of the purchased current being 
stored part of the day. 

The second paper was by Mr. H. A. 
Benedict, of the United Traction Com- 
pany, of Albany, on the “Maintenance of 
Electric Cars and Their Equipment.” He 
discussed types of equipment in relation 
to requirements and the need of new and 
modern car houses, preferring concrete 
construction. The repair shop, storeroom, 
inspection and lubrication were also treat- 
ed. For a lubricant Mr. Benedict prefers 
oil to grease. 

In the discussion Mr. R. E. Danforth 
suggested a thorough daily inspection, 
with complete overhauling after four 
months. 

Mr. Mitten has not had satisfactory re- 
sults from storage of cars outside of 
houses. Mr. W. W. Cole, of Elmira, finds 
the kilowatt output to vary with the tem- 
perature, hence does not approve of outside 
storage. Mr. W. B. Reed and Mr. H. 
fockwell also entered into the discussion. 

At the close of the morning session the 
following nominating committee was an- 
nounced: Messrs. H. H. Vreeland, W. C. 
Ely, G. T. Rogers, J. N. Shannahan and 
H. J. Clark. 

At the opening of the afternoon session 
the report of the commitiee on rules for 
the government of conductors and motor- 
men was presented by Mr. T. E. Mitten. 
The attempt in formulating these rules 
was to make them conform as nearly as 
possible with the standards of the Ameri- 
can Railway Association. A vote of thanks 
was extended to Mr. C. R. Barnes, state 
railroad commissioner, for his aid to the 
committee. 

“Freight and Express Business on 
Street Railways,” by Mr. C. R. Van Etten, 
general freight agent of the Brooklyn 
Rapid Transit Company, treated the con- 
ditions influencing the advent of electric 
traction lines into the express business. 

Mr. L. E. Serrell, consulting engineer 
of the Oneonta, Cooperstown & Richfield 
Springs Company, treated “The Question 
of Freight” from the standpoint of trattic 
connections largely with steam roads. He 
thinks it is necessary to organize a freight 
tratlic association among electric railroads. 


Mr. George Dunford, general express 
agent of the Utica & Mohawk Valley Rail- 
way, deseribed “A Method of Handling 
Interurban Express Matter,” and sub- 
mitted a series of blanks used by him for 
this purpose. 

Tn the discussion of these three papers 
Mr. Sanderson, of the former Metropoli- 
tan Express Company, found express busi- 
ness at local rates in New York did not 
pav, due chiefly to inability to ally with 
old companies to advantage. He found 
steam railroad methods best for freight 
service. 

Mr. H. A. Robinson considers the ar- 
rangement of a contract protecting com- 
panies from fire damage a great necessity. 

The report of the committee appointed 
to investigate the dangers incident to 
high-voltage power transmission lines, at 
the request of the state railroad commis- 
sioners, was read by Mr. S. B. Storer. It 
was voted to continue the work of the 
committee for another year. 

At the close of the afternoon session 
members were taken in private cars to a 
suburban substation where some of the 
tests of the above committee were repeated. 

On Tuesday evening a banquet was held 
at the Masonic Temple. It was well at- 
tended and thoroughly enjoyed. Mr. 
John D. Kernan, as toastmaster, called 
upon Messrs. George E. Dunham, H. H. 
Vreeland, Addison B. Colvin, W. W. 
Cole and others who responded in happy 
vein. 

The Wednesday morning session was 
opened with Mr. J. B. Struble’s paper 
on “Block Signaling of Electrice Rail- 
ways with Track Circuit Control,” read 
by Mr. W. W. Cole. Alternating current 
is used, and the signal is carried by 
means of the return rail. Excess of di- 
rect current only sets the danger sig- 
nal. There are many designs and types 
of signals, the function of all being to in- 
dicate danger only. The paper is a par- 
tial description of the system used in 
the New York subway. 

Mr. W. B. Potter, electrical engineer, 
railway department, General Electric 
Conipany, Schenectady, N. Y., deseribed 
the perfected commutator motor which 
had so successful a trial a few weeks 
ago. A full description of this compen- 
sated single-phase motor and its operation 
was published in the ELECTRICAL REVIEW 
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for August 27. The necessary apparatus 
had been installed in the Oriskany sub- 
station on the Rome line of the Utica & 
Mohawk Valley system. Trolley wires 
had been suspended, in addition to the 
regulation feeders, and the tests were 
made with the special car of the General 
Electric Company between Rome and 
Oriskany. This car was brought to Utica 
and placed in service on the interurban 
lines, so that the delegates might have an 
opportunity to witness these tests, under 
the direction of Mr. Potter. 

The paper by Mr. W. J. Davis, Jr., en- 
titled “Relative Economy in the Opera- 
tion of Long and Short Cars,” closed the 
list. | 

The data compiled by Mr. H. M. 
Beardsley, auditor of the Elmira Water, 
Light and Railway Company, on the 
minimum population necessary to make 
interurban railroads pay, and the paper, 
“The Relation of the Technical School to 
the Business and Profession of Electric 
Railways,” by Professor H. H. Norris, 
of Cornell University, Ithaca, N. Y., were 
not read on account of the lack of time. 

The question box developed some inter- 
esting discussion. This took up such topics 
as power-station equipment, track con- 
struction, overhead line construction, the 
selection of rolling stock, block signal 
systems, accidents, car-houses, employés, 
interurban fares, amusement parks, repair 
shops, snow problems, traffic development, 
and wheels. 

Following the reading and discussion 
of the papers, officers were elected for the 
ensuing year, as follows: 

President, C. Loomis Allen, Utica; first 
vice-president, J. H. Pardee, Canandai- 
gua; second vice-president, A. B. Colvin, 
Glens Falls. Executive committee, E. G. 
Connette, Syracuse; R. E. Danforth, 
Rochester; B. B. Nostrand, Jr., Peeks- 
kill; E. F. Peck, Schenectady. 
tary, W. W. Cole, Elmira. 
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THE EXHIBITORS. 

The manufacturers made a fine dis- 
play of street railway supplies. Among 
those exhibiting electrical apparatus and 
accessories were the following: 

Earl Trolley Retriever Company, New 
York, N. Y. 

Atlas Railway Supply Company, Chi- 
cago, Il. 

Erie Trolley Wheel Company, Erie, Pa. 

Paul Reeves & Son, Philadelphia, Pa. 

Security Register Company, New York, 
N. Y. 

Recording Fare 
New Haven, Ct. 


Register Company, 
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American Automatic Switch Com- 


pany, New York, N. Y. 


The Pennsylvania Steel Company, 
Steelton, Pa. 

National Brake Company, Buffalo, 
N. Y 


Ohio Brass Company, Mansfield, Ohio. 

Gold Car Heating and Lighting Com- 
pany, New York, N. Y. 

Consolidated Car Heating Company, 
Albany, N. Y. | 

Scranton Bolt and Nut Company, 
Scranton, Pa. 

Wheel Truing Brake-Shoe Company, 
Detroit, Mich. 

The Van Dorn Elliott Electric Com- 
pany, Cleveland, Ohio. 

Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester, N. Sa 

H. P. Crouse, Utica, N. Y. 

Utica Fire-Alarm Telegraph Company, 
Utica, N. Y. 
National Electric Company, Milwau- 
kee, Wis 

Hale & Kilburn, New York, N. Y. 

Yale & Towne Manufacturing Com- 
pany, New York, N. Y. 

Crouse-Hinds & Company, Syracuse, 
N. Y. 

Downward Light Electric Company, 
New York, N. Y. 

American Iron and Steel Manufactur- 
ing Company, Lebanon, Pa. 

The O. M. Edwards Company, Syra- 
cuse, N. Y. 

The Curtain Supply Company, Chi- 
cago, Ill. 

The Duff Manufacturing Company, 
Pittsburg, Pa. 

Federal Manufacturing Company, Elyr- 
ia, Ohio. 

0. J. Childs Company, Utica, N. Y. 

Shanahan Trolley Specialty Com- 
pany, Little Falls, N. Y. 

Garton-Daniels 
Iowa. 

Continuous Rail Joint Company of 
America, Newark, N. J. 

Railway Steel-Spring Company, New 
York, N. Y. 

CG. S. Knowles, Boston, Mass. 

Ohmer Fare Register Company, Day- 
ton, Ohio. 

Eureka Automatic Signal Company, 
Sanford, Pa. 

Sterling Meaker Company, 
N. J. 

New York Leather Belting Company, 
Brooklyn, N. Y. 

William Lintern, Cleveland, Ohio. 


Johns-Manville Company, New York, 


Company, Keokuk, 


Newark, 


Ludlow Supply Company, Cleveland, 
Ohio. 

Brady Brass Company, Jersey City, 
N. J. 
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Suspension Ferries. 

Suspension ferries for crossing rivers 
where a strong current interferes with 
regular ferryboats or where there is con- 
siderable traffic are very popular on the 
Continent. One over the Loire river at 
Nantes, France, possesses some new feat- 
ures of construction and uses electricity as 
a motive power. Traffic enters the bridge 
directly from the street and at the same 
time vessels in the river are not affected 
in the slightest. 

The structure consists of two steel 
towers joined by a horizontal suspension 
bridge 490 feet long and 165 feet above 
the water, anchored by cables. A steel 
carriage from which the car is suspended 
by steel cables travels along rails on the 
bridge. Two stationary motors on the 
left end of the bridge develop the power 
for moving the carriage. The car has a 
capacity of thirty tons dead weight and 
makes the trip in one minute. The 
average power necessary for operation is 
ten horse-powcr, but the motors have a 
capacity of twenty-five horse-power on 
account of occasional violent winds. A 


similar ferry is being built at Newport, 
England. 


Visit of the British Civil Engineers. 

Sir William White, formerly chief 
naval constructor of the British navy 
and president of the Institution of Civil 
Engineers, arrived on Saturday, September 
10, from Liverpool aboard the Cunarder 
Etruria. He was accompanied by 100 
other members of the institution, all of 
whom will be the guests of the American 
Society of Civil Engineers during their 
stay in this city. After a week's visit 
the principal cities of the United States 
and Canada will be visited, attention only 
being given to the most important public 
and private works. The New York enter- 
tainment was opened on September 13 by 
a reception at the house of the Americal 
Society. On Friday evening & banquet 
was given at Delmonico’s. 


=_e 


Additional Revenue for a Street 
Railway. 

The Brooklyn Rapid Transit Company 
adds considerably to its revenue by carTy- 
ing dogs on its cars. Season tickets at 
issued quarterly, for which @ charge of 
twenty-five cents is made. The presenta- 
tion of this ticket entitles the owner to 


1 com- 
carry the animal on the cars. The 
f two thousan¢ 


yany carries an average 0 
Seite e from 


dogs a month and realizes an incom 
this of about five hundred dollars. 
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The Mechanical and Electrical Equipment 


‘HAT is said to be the finest hotel in 
W the world was recently opened to 

' the public in New York city. 
This is the Hotel Astor, situated on the 
west side of Times Square, between Forty- 
fourth and Forty-fifth streets. The lo- 
cation is, in many ways, excellent, being 
practically at the centre of the transpor- 
tation systems of the city, and within the 
theatre district. The building was erected 
by Mr. William Waldorf Astor for Mr. 
William C. Muschenheim, and it alone 
represents a cost of about $5,000,000. The 
ground is valued at more than $1,000,000, 
and the movable furniture cost about 
$700,000, a total cost of about $7,000,000. 

The hotel covers an area of 35,000 
square feet, is ten stories high, and con- 
tains over 500 bedrooms, dining-rooms 
and a kitchen capable of serving 3,500 
persons at one time, a ballroom and ban- 
quet-room where 1,300 can be accommo- 
dated, a smaller ballroom and a number 
of suites designed for special occasions 

On the first floor, at the Times Square 
entrance, is a large, handsomely decorated 
lobby. To the right, on the Forty-fifth 
street side, are the ladies’ reception and 
dining-rooms, and on the Forty-fourth 
street side are the gentlemen’s dining- 
rooms and billiard-rooms. The former 
are finished in marble and gold, and the 
latter in oak, with a frieze representing 
hunting scenes. In the rear of the lobby, 
entered by a corridor, is the orangery. 
This takes up the whole space under two 
large courts. It is 104 feet by 75 feet, 
and is a reproduction of an Italian garden. 

The seven floors above the ground floor 
are practically alike, although the most 
elaborate suites are on the second floor. 
There are over 500 bedrooms on these 
floors. 

The ninth floor has at the front a ball- 
room, and extending from this along the 
Forty-fourth street side is a series of pri- 
vate dining-rooms, which can be opened 
into one another. On the Forty-fifth 
street side of the house there is a large 
banquet or ballroom, and a small kitchen. 

On the tenth floor are quarters for the 
servants and the laundry, and on the roof 
there are beautifully arranged gardens 
and promenades. 

In decorating this magnificent hotel, 
and in furnishing it with every comfort 
for its guests, electrical appliances play 
an important part. There are six electric 
elevators, giving ready access to any part 
of the building. The kitchen is connected 
with the various floors and the dining and 


banquet-rooms, by automatic electric 
dumbwaiters. In each room the electric 
lighting has been made to harmonize with 
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of the: Hotel Astor. 


representing various fruits and flowers, are 
hung from the pergola overhead. 
Each bedroom has a telephone for local 


E 
f 


SWITCHBOARD IN THE POWER PLANT OF THE HOTEL Astor, NEw YORK CITY. 


the decorations, many of the fixtures being 
very elaborate and beautiful. This is par- 


or long-distance connection, and, in addi- 
tion, a call system of neat construction 


VIEW IN THE ENGINE Room, HOTEL Astor, NEw YORK CITY. 

This is operated by the usual push-but- 
ton, but at the main office a small incan- 
descent lamp is lighted and a buzzer 


ticularly true of the orangery, where the 
general lighting by concealed lamps is 
an imitation of the sky, while drop lights, 
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sounds, the signal there being similar to 
that used in modern telephone switch- 
boards. Each bedroom has also an auto- 
matic temperature regulator, by which the 
occupant can set to keep the temperature 
of his room at any desired point. There 
is also, throughout the entire building, a 
fire-alarm system which gives warning at 
the main office when the temperature at 
any point rises above 130 degrees. 

The fire-protection system is very elab- 
orate. The building itself is a model of 
the most recent development of fireproof 
construction. Experience has shown that 
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To light and heat this building, and to 
run the machinery, an elaborate power 
plant is required. This is placed in the 
subbasement, below. the kitchens and the 
wine vaults, and here is found machinery 
which would constitute a very respectable 
power plant for a small town. The build- 
ing is heated by exhaust steam from the 
large engines driving the generators, and 
wherever possible power is drawn from 
the latter to drive the machinery of the 
hotel by means of electric motors. 

-Steam for running the plant is fur- 
nished by four Babcock & Wilcox boilers, 
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cubic yards It was specified that it 
should be able to cremate garbage con- 
taining seventy-five per cent of water, the 
coal for this purpose not weighing more 
than one-tenth as much as the garbage. 
Adjoining the boiler-room is the re- 
frigerating apparatus. Here all the 
pumps are in duplicate, one set being 
driven by motors, the other set by steam. 
This equipment consists of two high- 
pressure brine pumps, two low-pressure 
brine pumps and two ammonia pumps. 
An interesting little economy has deen 
adopted at this point. The cooling water 


ELECTRIC AND STEAM PUMPS, AND CONTROL Boarp, HOTEL Astor, New YORK CITY. 


the greater number of deaths from fire 
are caused by suffocation, and not by the 
flames or heat; therefore, the building was 
designed so as narrowly to confine a fire 
which might be started. Each floor is 
isolated from the others by fireproof en- 
closures around the stairways and ele- 
vators, and each floor is further divided 
into sections. Should an alarm come in 
to the office from any point, the attendant, 
by moving a lever, closes all the doors to 
these sections, without, however, locking 
them, thus confining any fire and smoke 
to its source. 


placed in the rear of this basement. Coal 
for the boilers is delivered from carts en- 
tering a driveway from the street for this 
purpose into a coal bunker with a capac- 
ity of 300 tons, whence it is put into 
small cars and carried to the boilers. The 
latter are provided with superheating coils 
and are designed for 200 pounds pressure. 
They will probably work at about 150 
pounds steam pressure, superheating 500 
degrees. 

Adjacent to the boiler-room is a garbage 
destructor which will dispose of all waste. 
This has a capacity of six tons, or 50,000 


from the ammonia compressor is not 
allowed to waste, but is further heated 
and used as the hot-water supply for the 
house. Both the hot and cold-water 
service systems are operated by pumps, 
also in duplicate, one set being driven by 
electric motors, and the other eet by 
steam pumps. In addition to this 
machinery there are four boiler-feed 
pumps and two air compressors, half 
driven electrically and the other half by 
steam. 

The engine-room contains four tandem- 
compound Corliss engines built by the 
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Providence Engineering Works, and 
direct-connected to four 250-kilowatt 
Western Electric generators. These units 
run at 120 revolutions per minute, the 
engine cylinders being fourteen and 
twenty-four inches in diameter, with a 
stroke of forty-two inches. Each engine 
has a fourteen-foot flywheel, in addition 
to the generator armature. The gener- 
ators are eight-pole machines, and operate 
at 120 volte. They are compound-wound. 

At the south side of the engine-room 
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pumps are started first by connecting 
them across a sixty-volt circuit, which 
is obtained by taking a tap out of the 
middle of the storage battery. After 
they have attained full speed at this 
voltage, they are thrown over on the 
main system, which is maintained at 120 
volts, and they then run up to their 
normal speed. In starting by hand, it 
is only necessary to turn a small arm. 
This, by operating a number of magnetic 
switches, first cuts out the starting resist- 
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finally reaches jts operating speed. A 
small magnetic brake, attached to the 
starting lever, prevents the latter from 
being turned too rapidly, and thus pro- 
tects the motor and avoids unnecessary 
fluctuations of the system. 

The service pumps and the boiler-feed 
pumps are started in the aame way, except 
that the starting is automatically con- 
trolled, a regulator of the Ford type 
starting and stopping them as the system 


may require. 


GENERAL VIEW OF ENGINE Room, HoTEL Astor, NEW YorRK CITY. 


is a handsome marble switchboard having 
panels for the generators, a storage 
battery, two boosters used in connection 
with the battery, and for the various dis- 
tributing circuits. The storage battery 
room is immediately in the rear of the 
switchboard, and is entirely enclosed. This 
battery has an output equal to that of one 
of the generators, and it plays an im- 
portant part in steadying the voltage of 
the system and in starting the motors, 
as will be explained later. 

For charging the battery there are two 
boosters, as mentioned, one a small shunt 
machine with a capacity of seventeen 
and one-half kilowatts, and the other a 
thirty-kilowatt differential booster. 

The pump motors are controlled by two 
methods. The greater number are started 
by hand, while there are several started 
automatically, the latter being the house 
pumps and the boiler-feed pumps. The 


ance, then weakens the motor field, 
changes over from the 60 to the 120- 
volt system, at the same time reintro- 


CONDENSING APPARATUS, ELECTRIC PUMPS IN 
FOREGROUND. 

ducing the starting resistance and the 

full field strength; then the starting re- 

sistance is again cut out, the fields are 

weakened a sccond time, and the motor 


Other points where motors are em- 
ployed are in operating the elevators, 
dumbwaiters, in the kitchen, where the 
dish-washers and knife-scrubbers, etc., are 
driven electrically, and in the laundry, 
where all the machinery is motor driven. 

The ventilating system is one of the 
most important features of the hotel. 
Large electrically driven fans aggregat- 
ing 250 horse-power circulate the air 
throughout the building and supply cool 
air to the kitchen and dining-rooms, and 
draw off the heated air. 

The arrangements for serving the 
dining-rooms promptly are most complete. 
Orders received are transmitted by pneu- 
matic tubes to the kitchen. These are 
filled in the kitchen, the dishes are placed 
on electric dumbwaiters which can be set 
to stop at any floor, and when this point 
is reached, the door is automatically un- 
locked, and a signal sounds until it is 


438 


opened. When a dumbwaiter is required 
at any floor, it is only necessary to push 
a button, and the waiter will come to 
that floor and stop. Dishes, which are 
washed in the kitchen by electrically 
driven washers, are then taken to an elec- 
trically driven conveyer, which distributes 
them. 

In the engine-room, no pains have been 
spared to secure regular and quiet opera- 
tion. There is a complete lubricating 
system, water filters and heaters. The 
motors operating pumps drive by means 
of a Morse chain. ‘The engines are fitted 
with Monarch stops which prevent any 
accident from excessive speeds. Under 
normal conditions, three engines will be 
in operation, the fourth being held in 
reserve. There is, in addition the storage 
battery which equalizes the load and 
forms an important reserve. The engine- 
room has been finished in harmony with 
the rest of the hotel, and forms an inter- 
esting exhibition. It can be viewed by 
the guests of the hotel from a glass- 
enclosed observation gallery which pro- 
jects into the room. 

The power plant is in entire keeping 
with the rest of the hotel. It is un- 
doubtedly one of the largest—if not the 
largest-—and most complete hotel instal- 
lations that has ever been erected. It 
was designed by Mr. F. A. Muschenheim 
and Colonel J. Hollis Wells. The build- 
ing was designed by Messrs. Clinton & 
Russell, of New York city, and was built 
by Mr. John Downey, of the same city. 
The contract for the steam plant was let 
to Messrs. Baker, Smith & Company, and 
the greater part of the electrical ap- 
paratus was furnished by the Western 
Electrice Company, Chicago, Ill. The 
storage battery was installed by the Elec- 
tric Storage Battery Company, Philadel- 
phia, Pa. 


Civil Service Examinations for the 
State and County Service. 

The State Civil Service Commission 
announces general examinations to be held 
October 8, 1904, including the following 
positions: assistant civil engineer; as- 
sistant in biology and histology, cancer 
laboratory ; electrical engineer, state archi- 
tect’s ollice; heating engineer, state archi- 
tects office; inspector, state board of 
pharmacy; library assistant in sociology, 
state library; messenger, state and county 
offices; assistant state geologist, marine 
engineer. 

Examinations for court stenographer 
will be held in Albany, Buffalo, New York 
and Syracuse in October and November. 

Applications for these examinations 
must be made on or before October 3. 
Full particulars of the examinations and 
blank applications may be obtained by 
addressing the chief examiner of the com- 
mission at Albany. 
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The Telephone in England. 

In the fiftieth annual report of the 
British postmaster-general the telephone 
situation is dwelt upon at some length. 
The total length of the trunk circuits in 
use at the end of March of this year was 
51,400 miles, containing 102,800 miles of 
wire. The capital outstanding on the 
purchase and development of the trunk 
wire system up to the same time was 
$11,000,000, including an expenditure 
during the year of $540,000. The depart- 
ment has been authorized to raise the 
sum of $15,000,000 for the development 
of the telephone system of the countrv. 
Of this, $6,500,000 will be required for 
the extension of the trunk wire system, 
and about $8,500,000 for the development 
of the exchange system in London and 
the provinces. 

The total number of trunk line con- 
versations during the year was 13,467,975, 
the corresponding figures for tthe preced- 
ing year being 11,574,229. The increase 
for the year was 16.3 per cent. The gros 
revenue from this service was $1,627,625, 
an increase of 18.4 per cent over the pre- 
ceding year. The average value of each 
conversation was 11.6 cents. Arrange- 
ments have been made whereby conversa- 
tions on the Anglo-French and Anglo- 
Belgian circuits can be obtained between 
the hours of 9 P. M. and 7 a. M. for double 
periods of six minutes for the same rates 
as for conversations of three minutes dur- 
ing the day, by callers who contract for 
one or more calls each night for a period 
of at least one month. 

Experiments which have been conduct- 
ed during the year with a view to estab- 
lishing telephone communication between 
England and Holland show that it is not 
at present practicable to construct a cable 
at reasonable cost which will enable di- 
rect communication to be established and 
maintained satisfactorily. 

The number of telephones in connec- 
tion with the post office London tele 
phone system increased during the year 
from 9,122 to 15,632, and additional sub- 
scribers are being connected at the rate of 
from 100 to 200 a week. Three new ex- 
changes have been opened during the year. 
The combination at the central exchange 
will be nearly exhausted in the course of 
the financial year 1904-1905. The con- 
struction of a second exchange with a 
maximum capacity of 18,000 lines is in 
progress. The length of underground 
pipes which had been Jaid in London on 
March 31 last was 1,146 miles. Cables 
containing 125,717 miles of wire have 
been provided. 
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Electric Transportation in Germany. 

This year is the twenty-fifth anniver- 
sary of electric traction in Germany. At 
the Berlin trade exhibition in 1879, 
Siemens & Halske, of Berlin, operated an 
electric locomotive on a circular track 
about 1,000 feet long. The road was 
opened on May 31 of that year. 

The progress made since then is shown 
in recent statistical reports covering the 
development up to October 31, 1903. At 
that date there were 134 main centres 
(cities or districts) for electric roads. 


The total mileage was 2,308, and the 


total length of single track was 3,438 
miles. ‘There were 8,702 motor cars and 
6,190 trailers in operation. The overhead 
trolley system is in general use. Dresden 
has a mixed system, using both the trolley 
and accumulators. In Berlin, Dresden 
and Dusseldorf certain lines have conduit 
systems. The accumulator system is used 
on one line at Bremerhaven and in Pala- 
tinate, but it is éxpected that these lines 
will be changed to some other systems 
within a short time. There are only 
about thirty-three miles of track still 
operated by horse traction in Germany. 

But little progress has been made in the 
substitution of electricity for steam on 
branch railroads during the past year. 
Five per cent of these branches have 
so far been converted into electric roads, 
though it is reported that these have 
made such favorable showings that more 
changes will follow shortly. There are 
also some projects under consideration 
for converting main line steam roads to 
electric systems, one among these being 
the Berlin-Hamburg line. 

A Correction. 
To THE EDITOR OF THE ILECTRICAL REVIEW: 

In a paper 1l read before the National 
Electrice Light Association, at Boston, in 
May, reference was made to the use of 
the 220-volt lamp in St. Louis. I made 
the statement that the installation at St. 
Louis in 1899 was made under the engi- 
neering advice of Mr. Bion J. Arnold. 
Mr. H. H. Humphrey, of St. Louis, ad- 
vises me that the recommendations cover- 
ing the adoption of the 220-volt lamp 1n 
the installation in question were made by 
Messrs. Bryan and Humphrey in Septem- 
ber, 1897, and that the system was 10- 
stalled under their direction as supervising 
engineers. In view of these facts, I would 
be pleased to have you publish this correc- 
tion. 


WALTER I. BARNES. 
Providence, R. I., September 9. 


[The article referred to is entitled “A 
Three-Wire 500-Volt Lighting System, 
and was printed in the issue of the ELEC- 
TRICAL Review for May 28, 1904.—Eb. ] 
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TRANSFORMER TESTING FOR CENTRAL 
STATIONS—I. 


BY 5. E. JOHANNESON. 


The successful operation of an alter- 
nating-current lighting plant is largely 
dependent upon the transformer. It is 
the medium through which power is de- 
livered to the customer, and should be 
capable of giving continuously the highest 
quality of service and at the same time be 
economical in operation. 

Generally speaking, transformers «o 
not receive the attention in testing and 
operation which their importance justi- 
fies. There are comparatively few power 
plants which carry on systematic trans- 
former testing. This is probably due to 
scarcity of information on transformer 
testing and to lack of necessary testing 
apparatus. 

A more universal practice of station 
testing will give safer and better service, 
increase station earnings and establish a 
truer competitive basis for the commerce 
of transformers. 

In operation the transformer has prac- 
tically the same characteristics as the gen- 
erator. If its insulation is weak or its 
working temperature high, it is danger- 
ous to both life and property, and its 
early failure will cause a temporary and 
perhaps permanent stoppage of part of 
the station earnings. If its regulation is 
poor, customers become dissatisfied. If 
its losses are high, it increases the oper- 
ating expenses. 

The performance figures given in com- 
mercial literature of the various makes of 
transformers built in the United States 
are practically the same. In many cases, 
however, the actual operating figures dif- 
fer from the advertised values by more 
than fifty per cent. The lack of testing 
has protected and nourished misrepre- 
sentation, and the slightly lower prices 
sometimes quoted have created a market 
for inferior goods. | 

The purpose of this paper is to give 
the various tests which may be applied 
to transformers. These are: 

Ratio, polarity—preliminary tests. 

Temperature, insulation—determining 
continuity of service. 

Resistance, impedance, regulation-—de- 
termining quality of service. 

Iron loss, copper loss, efficiency—deter- 
mining economy of operation. 

Tests enumerated above are usually ap- 
plied before transformers are shipped 
from the factory; therefore, for ordinary 


' Paper read at the ten = 
: th annual convention of the 
Ate electric Light Association, Sandusky, Ohio, 
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station practice all of the tests need not 
be applied to each unit installed. 

It is necessary to apply the ratio and 
polarity tests only on those transformers 
which are to operate in parallel. How- 
ever, owing to the simplicity of these 
tests, it is recommended that they be made 
on all transformers installed, so that in 
case of emergency where rapid installa- 
tion is required, transformers may be con- 
nected in parallel without further testing. 

The insulation, owing to its important 
bearing on personal and fire risks, and 
the iron loss, on account of its variability 
in similar transformers, should be tested 
on each transformer. Since temperature, 
resistance and impedance values are prac- 
tically the same in similar transformers, 
it is not important that these tests be ap- 
plied to each unit installed. Two of every 
lot of ten or fifteen transformers of the 
same size and style are sufficient. 

Accurate results depend on several con- 
ditions. To avoid appreciable error in 
testing the following points should be ob- 
served : 

Conductors used in test should have 
sufficient cross section to carry the maxi- 
mum currents employed. ‘They should 
also be as short as permissible. As a pre- 
cautionary measure against accident, the 
conductors used, as well as all connec- 
tions, should be well insulated. 

The selection of instruments having 
the proper scale and capacity is essential. 
With the exception of current dynamo- 
meters, all instruments give the most sat- 
isfactory readings anywhere between ap- 
proximately the twenty-five and eighty- 
five per cent points of the scale. 

Instruments should be calibrated before 
being uscd, or should be known to be 
correct. 

In observing instruments the line of 
vision must be at right angles to the plane 
of the instrument. The scales of some 
instruments are provided with mirrors, 
by means of which the above conditions 
are determined. When the needle and 
its image are coincident the line of vision 
and the plane of instrument are at right 
angles. 

In tests where more than one instru- 
ment are emploved, and where the cur- 
rent is drawn from a commercial circuit 
(which usually varies in voltage), ob- 
servations must be made simultaneously. 
In some tests accuracy depends upon ra- 
piditv of adjustment and observation. 

The source of error due to variable 
voltage may be approximately eliminated 
by taking several readings. For practical 
purposes, however, not more than four or 
five observations are necessary. Wrong 
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frequency will produce error, especially 
in iron loss and impedence tests. Cor- 
rections may be made if exact frequency 
is known. 

Protection of Instruments—In order to 
protect instruments, the testing circuits 
should always be properly fused. The fuse 
should be of sufficient capacity to carry 
safely the currents to be measured, but 
should never exceed the capacity of the 
ammeter. It should be connected in the 
relative locations shown in the diagrams. 
As a general rule the carrying capacity of 
open fuses exceeds their rated capacity by 
approximately fifty per cent. 

Relating to Records—Preparing for a 
test should include the preparation of a 
record sheet with the necessary rulings 
and headings, so that when tests are being 
made the values obtained need only to be 
entered. The serial number and make of 
each instrument should always be record- 
ed, so that in case of necessity it will be 
possible to refer to the instrument. Plot- 
ting of test values in form of curves is 
recommended wherever measurements per- 
mit. It is a valuable aid in studying and 
comparing test results. 

RATIO AND POLARITY TESTS. 

Before a multi-voltage transformer is 
either tested or put in service (whether 
it is to operate separately or in parallel) 
it must be connected for the right high 
and low tension voltages. Diagram of 
connections usually sent with transformers 
give connections for the various voltages 
which may be obtained. Many burnouts 
are due to wrong connections. 

The ratio of a transformer should be 
correct, otherwise the quality of service 
will be unsatisfactory to the customer, be- 
cause the delivered voltage will be too 
high or too low. Low voltage gives un- 
satisfactory light, and high voltage re- 
duces the life of the lamp, thus creating 
higher light and lamp renewal bills. 

Correct ratios are also essential for the 
parallel operation of transformers, other- 
wise cross currents will be circulated 
through windings, which in any case has 
a damaging effect. 

A further condition to be fulfilled be- 
fore transformers may be operated in par- 
allel is that they must be of the same 
polarity; that is, the instantaneous direc- 
tion of current in terminals joined must 
be the same. 

Every alternating-current power plant 
should be provided with a transformer of 
which the exact ratio and polarity is 
known. This transformer should be used 
in testing ratio and polarity of other 


transformers, 
Refer to Fig. 1, where c is the central 
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point of a single-pole, double-throw awitch 
and to which one of the voltmeter ter- 
minals is connected ; p the open secondary 
terminal of the potential transformer, and 
s the open secondary terminal of the 
transformer under test are connected to 
the poles of the switch. Secondary ter- 
minals s’ of the transformer under test 
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Ratio—Next cut out lamps, close sec- 
ondary switch, first across s and then 
across p. Read voltages. The voltage 
across p and p’ is the primary voltage re- 
duced by the ratio of standard transform- 
ers. : 
TEMPERATURE TEST. 


The measure of worth of a transformer 


Transformer under Test 


Vial 


dard Bren 
Bad Rattle Transformer 
Fig. 1.—RATIO AND POLARITY. 


and the primary terminal p’ the second- 
ary of the potential transformer, are both 
connected to the common voltmeter lead; 
L, L, are two incandescent lamps in series 
across the terminals p and s of the trans- 


Circuit A 


Sa pp lying 
on b oss Ene. 


former, for use in determining polarity. 
Each of these lamps should be provided 
with a key, so that they may be easily cut 
in or out of circuit. In the diagram the 
primary of transformer under test is in 
parallel with the standard ratio and po- 
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is its ability to give continuous service, 
and this depends largely on low-operating 
temperature. The report of the stand- 


ardization committee of the American In- 
stitute of Electrical Engineers specifies 


Fig. 2.—TEMPERATURE— DIFFERENTIAL METHOD. 


temperature rise for transformers as fol- 
lows: 

For intermittent or continuous service, 
temperature rise by thermometer fifty de- 
grees centigrade, by resistance forty de- 
grecs centigrade. 
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The actual method where the trans- 
formers are delivering full load under 
actual working conditions. This method 
is always expensive (unless the power de- 
livered can be utilized). When trans- 
formers are of any size it is generally im- 
practicable. 

The differential method, shown in Figs. 
2 and 3, where the actual energy used 
does not exceed the total losses of both 
transformers under test. 

Differential Method; Case 1—In thie 
method separate circuits A and B supply, 
respectively, the iron and copper loss ener- 
gy to the low-tension side of the trans- 
former. The ammeter measuring the cop- 
per loss current is located in the high- 
tension side. The purpose of the auxiliary 
transformer is to lower the voltage to the 
value required to produce full-load cur- 
rent in the windings. 

Procedure of Test—Estimate values to 
be measured. Voltages of transformers 
are given in diagram of connections or 
marked on case. The current equals the 
rated watt capacity divided by the rated 
voltage. Trial voltages to produce full- 
load current in standard lighting trans- 


Circuit B Supplyia 
Copper Loss E he 7 


formers may be taken, as given in im- 
pedance test. 

Procedure of Tests—Select instruments. 
Connect as in Fig. 2. With switch of 
circuit A open, close switch of circuit B, 
adjust voltage so that full rated tension 


Resistance 


Amm erer 


Circuit 8 su pp fying Copper 
oss Energy 
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larity transformer. Their secondaries are 
in eeries. 

Procedure of Tests; Polarity—Connect 
as shown. With secondary switch open 
and lamps in circuit, close main switch. 
If lamps light up, polarity of transform- 
ers Is the same. 


Temperature test, specified for inter- 
mittent service, is the application of full 
load for three hours after maximum open 
circuit temperature has been attained. 

There are two general methods in use 
for determining the operating tempera- 
ture of a transformer. 


current of one transformer is registered 
on primary ammeter. Next close switch 
of circuit A and adjust voltage to rated 
potential of secondarv of one transformer. 
While this is being done the rated full 
Joad current must be maintained. 
Differential Method; Case 2—Refer to 
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Fig. 3. Where it is difficult either to 
obtain or handle the large current or low 
voltage necessary when supplying the cop- 
per loss energy to the low tension side of 
transformers of large capacity, this meth- 
od. (which is a modified form of the 
differential method shown in Fig. 2) may 
be employed. It is largely in use since the 
proper adjustments of current and volt- 
age are more easily obtained. The pro- 
cedure of test is the same as that given in 
Differential Method, Case 1. 

When the iron loss pressure is applied 
to low tension terminals in Differential 
Method, Cases 1 and 2, the pressure across 
the high tension terminals is the full 
rated voltage of the transformer, hence 
care should be taken in reading ammeter 
in the primary circuit. Since the current 
measured by this ammeter (which should 
be constant throughout the entire run) 
is adjusted on the low tension side, it 
may be set for values to be measured be- 
fore power is switched on, thus avoiding 
any further handling of that instrument. 

If thermometers are used to measure 
temperature they should be screened from 
local air currents and placed so that they 
may be read without being removed. 

As the transformer becomes heated, 
drop in current and voltage takes place, 
therefore while temperature run is in 
progress the initial current and voltage 


should be maintained. The instruments, 


especially the voltmeters, should be con- 
nected so that they may be readily 
switched out of circuit as soon as measure- 
mente are made. 

The temperature rise by resistance gives 
the averave rise throughout the windings 
of the transformer. To obtain average 
temperature rise of each of the windings, 
separate resistance readings should be 
taken of each. 

The thermometer indicates temperature 
at the point where it ie applied. The 
usual method of ascertaining the room 
temperature is to read it directly 
from thermometers suspended near ap- 
paratus under test, and this is suff- 
ciently accurate for practical purposes 
where the room temperature is approxi- 
mately constant throughout the test. 

Before test is started, transformers 
should be left in the room a sufficient 
length of time for them to be affected 
alike by the room temperature. 

If it is desired to obtain temperature 
curve, thermometer readings should be 
taken at half-hour intervals throughout 
the test and until difference between room 
temperature and that of transformer is 
constant. The resistance measurements 
of transformers under test should be taken 
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at approximately three-hour intervals un- 
til they become stationary. While resist- 
ance measurements are being made, all 
switches should be open. 

In order to shorten the time required 
to make a temperature run a load greater 
than normal full load is applied. In the 
practice of this method, care should be 
taken not to allow the temperature of 
windings to exceed eighty-five degrees cen- 
tigrade. 

Relating to temperature rise of elec- 
trical apparatus, the report of the Stand- 
ardization Committee of the American 
Institute of Electrical Engineers speci- 
fies that it must be referred to a standard 
room temperature of twenty-five degrees 
centigrade, and that a correction of one- 
half per cent per degree must be made 
for any variation from that temperature, 
adding if less and subtracting if more. 

The temperature rise by increase of re- 


Source ef 


Regalatin 
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sistance may be determined by the use 
of temperature co-efficient, forty-two per 
cent per degree from and at zero de- 
grecs. 

Considering the above rules the temper- 
ature rise corrected to twenty-five degrees 
may be determined as follows: 

Case A, where temperature is measured 
by thermometers. 

Example: Let ultimate temperature of 
apparatus be sixty degrees centigrade and 
room temperature twenty degrees centi- 
grade. Determine corrected temperature 
rise. 

In this example the apparent tempera- 
ture rise is 60—-20—40° centigrade, but 
since the room temperature is five degrees 
lower than the standard requirements, a 
correction of 12+5—2—+™% per cent must 
be added, giving a corrected temperature 

102.5 x 40 


of agg = 41°C. 
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Case B, where temperature of appa- 
ratus under test is measured by increase 
of resistance. 

Example: The initial primary resist- 
ance of transformer under test ia 8.5 
ohms, and at its maximum operating tem- 
perature, 9.75 ohms. ‘Temperature of 
room during test, thirty degrees centi- 
grade. Determine corrected temperature 
rise. 

In this case the initial resistance, which 
is taken at a temperature of thirty de- 
grees centigrade when referred to temper- 
ature co-efficient of .42 per cent per de- 
gree represents a rise of 30-++.42—12.6 
per cent above its value at zero, and which 
is cs Le = 7.549 ohms. The final re- 

112 5 
sistance of 9.75 ohms represents a rise of 
Wo mente 100 _ 29.16 per cent above 
29.16 _ 
42 
69.43° C. ultimate temperature. Deduct- 
ing from this the room temperature at 
thirty degrees the apparent rise —=39.43° 
centigrade. Now since temperature of 
room during test was five degrees above 
standard requirements, a correction of 
4x5 or 2—% per cent must be 
subtracted, giving a corrected rise of 
39.43 X 97.5 


value at zero, and equivalent to 


INSULATION TEST. 

The first thing essentially required of 
a transformer is that it shall be capable 
of delivering power withoutt risk to life 
or property. The National Board of Fire 
Underwriters specify that “the insulation 
of transformers when heated shall with- 
stand continuously for five minutes a dif- 
ference of potential of 10,000 volts (al- 
ternating) between primary and second- 
ary coils and the core and a no-load run 
of double voltage for thirty minutes.” 

The insulation teste applied to Westing- 
house transformers designed for 2,000- 
volt service are as follows: 

Insulation Teste—Between high ten- 
sion and low tension with latter ground- 
ed to core and case, 10,000 volts for five 
minutes. 

Between low tension and core and case, 
4,000 volts for five minutes. 

Over-Potential Test—A no-load run at 
double potential for thirty minutes and 
triple potential for five minutes. 

It is highly important that insulation 
tests be made on every transformer in- 
stalled. Since ithese tests have been made 
in the factory, it will be sufficient to ap- 
ply momentary insulation tests at the 
plant. 

The usual apparatus, required to test 


_—_ ee 


442 


insulation is: a testing transformer, a 
Tegulating transformer, a regulator dial 
and a voltmeter. 

Refer to Fig. 4, where the itesting trans- 
former is represented as being wound for 


Fig. 5.—TRANSFORMER TERMINALS. 
100 voits on primary and 10,000 volts 
on secondary. The regulating transformer 
is an autotransformer with taps brought 
out so as to receive currents at 100 and 
transform from twenty to 200 volts, in 
steps of twenty volts. 

The testing transformer should, prefer- 
ably, have low inductance, so that the 
variation in voltage, due to leading and 
lagging currents, will not be large. The 
potentials of such a transformer will be 
practically in the ratio of the ‘turns, and 
the high-tension voltages may be deter- 
mined by measuring the low-tension volt- 
age amd multiplying by ratio of trans- 
formation. 

The capacity of the fuse in circuit 
should be slightly greater than the idle 
currents of both transformers when ‘they 
are operating at highest inductions, so 
that, if a break occurs across the insula- 
tion of the transformer under test, the 
fuse will immediately blow. A fuse should 
also be inserted in primary circuit of 
testing transformer. In applying insula- 
tion tests, it is necessary ‘that all the 
terminals of each of the primary and 
secondary windings be connected as shown 
in Fig. 5. Portions of the windings not 
connected to ithe testing transformer will 
be subjected to induced stresses which 
may even exceed the applied voltages. 
For the same reason, when testing be- 
tween primary and secondary, the latter 
should he grounded to core and case. 

The use of a spark-gap is not recom- 
mended on account of the great static 
stresses to which both the testing trans- 
former and the transformer under test are 
subjected when arcs occur across gap. 


ELECTRICAL REVIEW 


In cases where the testing transformer 
has high inductance and where an elec- 
trostatic voltmeter for directly measuring 
the high-tension voltage is not available, 
the spark-gap may be used. 

The table below gives spark-gap dis- 
tances in dry air between needle points. 
Whenever needle points are used, they 
should be renewed after each discharge. 


NEEDLE POINTS. 


Volts. Sparking Distance. 

D000 e2caae eo oxs 0.225 inches. 
10,000.......... 0.47 j 
15,000.......... 0.725 “ 
20,000........6. 1.0 sf 
25,000.......5% 1.3 as 
300005 bei ek 1.625 
35,000.......06- 2.0 a 
10 000g cae et aes 2.40 i 
HOO aerae 2.99 = 
IU, 000 6450s 9205.58 3 3.00 a 


Procedure of Insulation Test—Con- 
nect as shown in Fig. 7. With terminals 
of testing transformer connected to ter- 
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currents may be reduced. It is recom- 
mended that sixty-cycle transformers be 
tested with 133-cycle currents and twenty- 
five-cycle transformers with sixty-cycle 
currents. 

The over potential voltages may be ap- 
plied direct to high-tension terminals of 
transformer under test. It is generally 
more convenient, however, to apply it to 
low-tension side by connecting the trans- 
former to be tested for 100 volts and ap- 
ply 200. 

Procedure of Over Potential Test— 
Connect secondary of transformer under 
test for 100 volte, then to t and ?, 
terminals of regulating transformer. Then 
proceed as in insulation test. 

In case a testing transformer, or any 
other apparatus as described above, is not 
available, the high potential voltages for 
insulation tests may be obtained by con- 
necting a bank of standard lighting trans- 
formers as shown in Fig. 6. 


variahse resistance 


IOOCO 
4/000 
A T-T 


Fig. 6.—INSULATION—STANDARD TRANSFORMER. 


minals of transformers under test and 


with regulator switch in position a; close 


main switch; increase voltage slowly by 
means of regulator switch until the re- 
quired primary potential is registered on 
voltmeter. Before the main switch is 
opened, the regulator switch should be 
turned back in position a. 

Over Potential Test—In applying the 
over potential test, the exciting current of 
a transformer is always increased. This 
increase will depend on induction at which 
transformer normally operates. The cx- 
citing current should never be allowed to 
exceed the full load current of trans- 
former. 

In general, this test should be applied 
at higher frequency, so that the exciting 


Transformers shown in diagram are 
1,000, 2,000/100, 200 volts. It will be 
noted that they are grouped in two banks 
and each group fed by separate circuits. 
This method of connection limits the 
strain to which the insulation of trans- 
formers employed are subjected (by rea- 
son of their high tension being connected 
in series and low tension in parallel) to 
6,000 volts. 

RESISTANCE. 

Resistance of electrical conductors may 
be determined by several different meth- 
ods, the most common of which are the 
Wheatstone bridge and fall of potential 
methods. In cases of low resistances. 
«uch as are found in the low-tension side 
of standard lighting transformers of. ca- 
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pacities greater than four-kilowatt it is 
extremely difficult to obtain accurate re- 
sults. The most satisfactory method in 
use is the fall of potential method. 

As will be seen by the connections in 
Fig. 7, both the voltmeter current and 
current applied to transformer under test 
are measured by the ammeter. This in- 
troduces an error which in magnitude 
will be in the ratio of the voltmeter re- 
sistance to the transformer resistance. The 
error, however, is readily corrected, as 
shown below. 

Select instruments of such capacity and 
scale as will give good readable deflec- 
tions. The current values to be used in 
determining resistance should never ex- 
ceed the rated current values of the trans- 
former, and should preferably be less than 
three-fourths of this value. 

The resistance may be found within a 
wide range of current and voltage values, 
and the values to be employed will de- 
pend largely upon the instruments at 


hand, especially the voltmeters. 


The higher the resistance to be meas- 
ured the more accurate and reliable the 
results obtained. It is therefore pref- 
erable to connect each of the high and low- 
tension taps in multivoltage transformers 
for the highest resistance, that is, for the 
highest-rated voltage. 

The current and pressure values for re- 
sistance measurements may be predeter- 
mined as follows: 

Rated full load currents— 


H. T. amperes = 
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made, the temperatures of windings of 
transformers should be constant through- 
out. A thermometer indicating the tem- 
perature of the transformer should be so 
placed that it may be read without being 
removed. 

The voltmeter should not be in circuit 
when power is switched off or on, or while 
the current adjustments are being made. 

Several readings at different current 
and voltage values should be taken. Im- 
mediately after each reading the power 
should be cut off. It is extremely impor- 
tant that measurements be taken as rapidly 
as possible, especially if the current is near 
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sistance of transformer coil at 30 degrees 
: . 10 x 
centigrade is 1.975 = 5.08 ohms. The 
resistance at twenty-five degrees centi- 
grade referred to temperature co-efficient 
of .42 per cent per degree from and at 
Ling . 100 + (.42x 24) 
d ic ih aia ed 
zero degrees centigrade is 100+ (.42 x30) 
5.08 = 4.98 ohms. 
(To be continued.) 
-<> 
Rubber for Paving Purposes. 
In May, 1902, after twenty years of 
continuous service, the rubber pavement 
laid in 1881 on the roads under the hotel 
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the full load values on account of heating 
up the conductors, ‘and it is equally im- 
portant in all cases that the voltmeter 
needle be absolutely at rest before the 
observation is taken, otherwise the values 
obtained will not be reliable. 

Resistance may be determined by ohms 


law. Resistance = LVO . 
Amperes 


Results obtained should always be cor- 


Rated capacity of transformer 
Highest rated H. T. voltage 


L. T e Rated capacity OF ensue: 
aia aa Highest rated L. T. voltage 


The approximate fall of potential at rated 
full load currents in each of the windings 
of standard lighting transformers, ranges 
from one to one and one-half per cent. 

Procedure of Test—Connect as shown, 
with voltmeter circuit open at contact 
button. Close switch. Vary resistance 
until desired current is obtained. Close 
voltmeter circuit, read both instruments 
simultaneously. Open voltmeter circuit; 
open switch; record values. 

The power for this method should pref- 
erably be drawn from storage batteries, 
but may be taken from a direct-current 
generator. 

Variable resistance should preferably 
be the ordinary standard resistance grids 
or theostats found on the open market, 
but may he a bank of incandescent lamps 
so arranged that they may be easily con- 
nected in series or multiple, in order to 
vary the current strength. 

Before resistance measurements are 


rected to standard temperature require- 
ments of twenty-five degrees centigrade. 

If the temperature of the coils is dif- 
ferent for each observation, then the re- 
sistance must be calculated for each and 
the average taken. If the temperature 
of the coils is the same for all observa- 
tions, then the average current and volt- 
age may first be determined and the re- 
sistance calculated from the average val- 
ues. 

Example: The average current and 
voltage values in resistance measurements 
of a coil are two and ten, respectively. 
The resistance of the direct-current volt- 
meter used in tests is 400 ohms. Tem- 
perature of coil under test is thirty de- 
grees centigrade. Determine corrected re- 
sistance. 

Current taken by voltmeter at ten volts 
is Ee 

400 
in coil = 2 — .025 = 1.975 amperes. Re- 


= .025 amperes. Actual current 


at Euston station, London, was removed. 
It was found that the pavement had worn 
very well. Originally two inches in thick- 
ness it was worn down to from five-eighths 
of an inch to one and one-quarter inches, 
the thinnest points being where the horses 
first entered the paved strip. The chief 
advantage of rubber for paving purposes 
is that it is noiseless, the cost being about 
thirty-three dollars per square yard, mak- 
ing it almost too expensive for ordinary 
purposes. 


ape 
Correspondence by Telephone. 


An excellent scheme for business men 
who have considerable correspondence, 
but who hardly require the constant 
services of a stenographer, has been 
evolved by a Cleveland man. By means 
of a televhone exchange and a private sys- 
tem, his patrons telephone their corre- 
spondence to a number of competent and 
rapid stenographers, who receive the ma- 
terial and reproduce it on the typewriter. 
In this way six stenographers are said to 
be able to handle the morning correspond- 
ence of forty business men in all parts of 
the city. 


Telegraph and Telephone Progress 
in Russia. 


Considerable activity has been shown 
during the present ycar in the develop- 
ment of the telegraph and telephone in 
Russia. One million nine hundred thou- 
sand rubles were appropriated for the 
construction of new lines, about one- 
fourth of which has been devoted to tele- 
phone and the remainder to telegraph 
construction. Seven hundred million 
rubles were expended in establishing tele- 
graphic communication along the Trans- 
Siberian railroad. 
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Sixteen-Mile 80,000-Volt Experi- 

mental Line. 

At the recent meeting of the Pacific 
Coast Electric Transmission Association, 
held at Monterey, Cal., an interesting 
paper was read bv Mr. A. C. Balch, de- 
scribing the work of an’ experimental 
transmission line at 80,000 volts. Early 
in 1903 it was recognized that the then 
proposed Kern river transmission line, 
which was to be 125 miles in length and 
to deliver at its terminals 10,000 horse- 
power, working at a voltage of 45,000 at 
the power-house, would not develop all the 
water power available about the Kern 
river. The desirability of increasing the 
voltage of the system was recognized, and 
the president of the Pacific Light and 
Power Company, Mr. W. G. Kerckhoff, 
instructed that a test should be made of 
the various types of insulators obtainable, 
with a view to determining the highest- 
practical voltage. A line sixteen miles 
in length, consisting of three wires, with 
forty inches between wires, was started 
up on April 1 and kept under test until 
June. All sorts of weather was experi- 
enced during this time. One night four 
inches of rain fell through all of the 
country in which the line was built. There 
was an average of 80,000 volts between 
two of the wires and the third wire. Only 
single-phase transformers were available, 
and these were two 40,000-volt transform- 
ers which were connected in series, with 
the centre between the two grounded. Two 
of the wires were connected to one of 
the outside terminals of these transform- 
ers, and one to the other. The ammeter 
showed no apparent tendency to become 
inoperative on account of static charge. 
The current to the line was approximately 
three amperes. ‘This did not fall more 
than five per cent at any time during the 
test. The size of the wire was No. 4 
B. & S. gauge. 

When the line was in operation a sharp, 
rattling sound was in evidence, which 
seemed to be localized at points along the 
wire, varying from one-pole length to a 
half-pole length, but could never be 
placed. At times it seemed as though ob- 
jects extending out from the ground, 
such as neighboring trees and poles, made 
greater noise apparent in their locality. 
This sound could be easily heard 100 
yards from the line at any time. A re- 
duction of twenty per cent in voltage 
practically stopped all the noise. 

On a dark night the Hne was luminous, 
and could be seen on any night if between 
the observer and a dark object. It pre- 
sented the appearance of a stream of 
bluish light about three inches in diame- 
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ter for each line. It did not show any 
nodes or extra brilliant points. There 
was no extra intensity of brilliancy at 
the insulators or any other place, except 
at the tie-wire on the top of the glass in- 
sulators, where the luminous volume seem- 
ed to be enlarged. The single wire, how- 
ever, was considerably brighter than the 
other two. The telephone line, which 
ran six feet below the other crose-arm, was 


charged so that half an ampere could be 


drawn from it through 100 ohms. When 
either of the telephone wires was on open 
circuit, a spark four inches long could 
be drawn from it to the ground. In spite 
of this, the telephone was easily used. 
There was no difficulty in measuring the 
current on the line during any sort of 
weather. 

The tests show that the line, as con- 
structed, operates satisfactorily as long 
as the insulators are new or during any 
period when they are free from dust. No 
difference was experienced between wood 
and iron pins, and in no case did the cur- 
rent short-circuit from the wire over the 
insulators to the pins. ‘The experiment 
led the Pacific Light and Power Com- 
pany to adopt a large insulator made of 
brown porcelain, in four pieces, and ar- 
ranged so that it is easily wiped clean. 
It is intended that at least once a year 
the insulators shall be cleaned by hand, 
in order to remove all dust. It is be- 
lieved that 66,000 volts can then be used 
without giving any difficulty whatever. 

The New Telephone System at 
Hopkinsville, Ky. 

One of the most recent independent 
installations is that of the Hopkinsville 
Home Telephone Company, at Hopkins- 
ville, Ky. The ultimate capacity of the 
plant is 10,000 subscribers, the first in- 
stallation being an equipment for 700 
subscribers. All of the central office 
equipment has been furnished and in- 
stalled complete, and turned over to the 
Hopkinsville company ready for opera- 
tion. At the present time the company 
has 500 subscribers connected. 

The power-board is a handsome marble 
panel equipped with Weston ammeter and 
voltmeter arranged for taking readings 
on the various circuits. There are over- 
load and under-load circuit-breakers for 
the storage battery charging circuit, and 
the necessary knife switches, tubular 
fuses, regulating resistances, etc. There 
are two storage batteries of the American 
Battery Company’s type, each battery con- 
sisting of twenty-seven 100-ampere-hour 
cells. The charging machines are of the 
Holtzer-Cabot Company’s make, and are 
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in duplicate. ‘They are designed to run 
from a 110-volt, 133-cycle, single-phase, 
commercial power circuit. The ringing 
machines are also made by the Holtzer- 
Cabot Company. One of these is a one- 
sixth-horse-power machine designed to op- 
erate on the commercial power circuit, 
and the other is a one-sixth-horse-power 
Holtzer-Cabot machine designed to be run 
from one of the storage batteries. 

The cross-connecting frame is of the 
Cook type, equipped on the switchboard 
side with heat coils and lightning ar- 
resters for 700 pairs, and on the line 
side with terminal boxes for 1,000 paire. 
The protectors are furnished with tell- 
tale circuits, so that in case a heat coil 
blows, an alarm is instantly given, call- 
ing the attention of the switchboard at- 
tendant. The heat coils on the automatic 
switchboards, and the main fuses on the 
power-board, are also equipped with the 
tell-tale alarm. 

The telephones for this exchange were 
furnished by the Automatic Electric Com- 
pany, Chicago, Ill. The wall instruments 
are standard-type quarter-sawed oak cabi- 
nets, golden finish, and in desk telephones 
of the regular type. 

A peculiar feature of this exchange is 
the fire-alarm system, which was in- 
stalled upon the solicitation of the city 
board of aldermen. The fire-alarm sta- 
tions and other points interested in fire 
calls use the regular telephones, and or- 
dinarily call and receive messages in the 
regular manner. In case of a fire, how- 
ever, any party, by pulling the figure five 
on his dial and pushing his button, can 
ring and talk to all of these interested 
parties simultaneously, and give the loca- 
tion of the fire. The fire chief can imme- 
diately give his orders to his lieutenants 
without making any calls, because they 
are all connected to his telephone at this 
time. After a subscriber has thus sent 
in a fire-alarm call, it is impossible for 
him to again use his telephone until the 
switchboard attendant at the central office 
has made a record of the number of the 
party who made the call, and has again 
thrown the subscriber’s apparatus into 
service. This method of interlocking pre 
venta any malicious ringing of false 
alarms. 

The plant was installed by the Ideal 
Construction Company, of Lima, Ohio. 

The officers of the Home company are: 
R. E. Cooper, president; G. H. Methe- 
aney, vice-president; J. F. Garnett, treas- 
urer; F. G. Hoge, secretary, and J. T. 
Edmunds, general counsel, together with 
directors E. M. Flack, Hon. W. T. Fowler 
and J. Russell. 
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THE AUTO-TELEGRAPH CAR. 
BY WALDON FAWCETT. 


A distinct advance in the field of elec- 
trical communication may be said to have 
been made with the introduction of what 
is known as the auto-telegraph car, a mo- 
tor vehicle of unique design which has 
just been completed to the order of the 
U. S. War Department. For.some time 
past the administrative officials of the 
American Army, in common with those 
of foreign organizations, have been in- 
vestigating the subject of the possible 
usefulness of the automobile in warfare, 
and in accordance -with a determination 
to put the whole matter to a practical 
test the new auto car herewith illustrated 
was designed and constructed especially 
for the use of the U. S. Signal Corps. 

Under existing military conditions the 
chief function of the Signal Corps is 
found in the erection, maintenance and op- 
eration of temporary or permanent mili- 
tary telephone and telegraph lines designed 
to keep open communication between 
armed posts or other headquarters and 
forces in the field, and it 1s in this service 
that the new auto will be chiefly used. In 
order to contribute to its maximum use- 
fulness, the car has been so designed as 
to not only facilitate the rapid erection 
of telegraph or telephone lines, but also 
to serve as a field telegraph station. 

The automobile itself is, in design, very 
similar to a heavy touring car of the Win- 
ton type, with the exception that the 
ordinary style of tonneau has been re- 
placed by a special tonncau with seats 
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space for instruments and other equip- 
ment. At the sides of the car are racks 
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head telephone or telegraph lines when 
other supports are not available. 


l DRILLING WITH THE AUTO-TELEGRAPH CAR. THE SIGNAL SQUAD IN THE FIELD. 
P : 
along the sides, the occupants of which 


face each other, and with 


on which are carried lances and light 


ample storage poles for use in erecting temporary over- 


So economical has been the allotment of 
space that the auto-telegraph car is ca- 
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pable of transporting a surprising amount 
of equipment. This equipment also has 
been selected with a view to its mobility. 
For instance, the Signal Corps is now 
making use for field lines of a wire so 
light that a reel of it may be carried in a 
man’s pocket. This “flying” telegraph 
office is equipped with all the latest im- 
provements in equipment, including 
“sounders” especially adapted to the re- 
ceipt and transmission of messages amid 
the clash of arms or other excessive noise. 

The detachment of Signal Corps men 
who make up the auto squad comprises 
eight or nine men, including the operator 
of the automobile and one or two tele- 
phone and telegraph operators. The re- 
mainder of the soldiers are prepared to 
serve as linemen, but their main duty is to 
act as an armed guard for the operators 
engaged in the transmission of wire com- 
munications. Of course, these operators 
are also armed and prepared to take care 
of themselves in the event of a brush with 
an enemy. 
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Self-Propelled Electric Motor Cars 
in England. 

The first sclf-propelled electric motor 
cars for use on a British railway were 
put into service on Monday, August 8, 
on the section of the Northeastern line be- 
tween Scarborough and Filey. These cars 
are intended to carry short-distance pas- 
sengers, and to give frequent service. They 
attain their maximum speed in about 
thirty seconds, and can be brought to a 
standstill in a similar time. ‘They can 
be put into ecrvice at ten minutes’ notice, 
and carry a supply of fuel and water for 
a full day’s work. They operate from 
either end with equal facility. An aver- 
age speed of twenty miles an hour will 
be maintained. 


International Electrical Exposition 
to be Held in New York City. 

An international electrical exposition 
will be held, under the auspices of the 
Electrical Contractors’ Association of New 
York city, at Madison Square Garden, 
December 19-28, 1904. The executive 
committee is composed of Joseph R. 
Strong, chairman; E. S. Keefer, E. K. 
Comstock, J. P. Hall, J. C. Hatzel, S. 
Davis and G. W. Russell, Jr. The 
managing directors are Messrs. Weber & 
Rush, and the business representative 
is Mr. M. Spiegel, Madison Square 
Garden, New York city. 

It is the intention to make this expo- 
sition exclusively an electrical industrial 
exhibit. Applications for special privileges 
must be submitted to the managers not 
later than December 10, 1904. 
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[From Our Special Cor. espondent. | 

A new type of safety fuse for high ten- 
sion circuits is now being used in the 
Pierre de Plan station of Lausaune, 
Switzerland. This station is one of the 
largest in the country, and receives direct 
current over a high-tension line from the 
St. Maurice hydraulic plant. The appear- 
ance of the fuse device is shown in the 
engraving. It consists of a porcelain tube 
closed at the bottom and held at each end 
bv an encircling copper piece. The upper 
piece carries a clamp which holds a silver 
wire. The wire passes down into the 
chamber and is fastened to a strong 
spring, which keeps it stretched tight. 
The spring is electrically connected with 
the lower metal piece, so that the current 
passes between the two pieces and through 
the fuse-wire. The end caps have H pro- 


A New TYPE oF SAFETY Fuse. 


jections which fit into a pair of jaws on 
the switchboard, so that the device can be 
removed with ease. The vessel is nearly 
filled with oil. When the fuse blows, the 
spring draws the lower part down into 
the oi] and the are is thus quenched. The 
director of the station informs the writer 
that these fuses have been working very 
well ever since they were installed, and 
there is no arcing or explosion 


Arrangements are already being made 
for the seventh annual automobile show 
which is to be held at Paris under the 
auspices of the Automobile Club, from 
December 9 to December 25. It will be 
held as usual in the Grand Palace of the 
Champs Elyseés and promises to be even 
a more brilliant affair than last year’s 
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show. It is to have a new feature this 
year which will be of especial interest. In 
the large Horticultural Building near by 
is to be organized a special exposition, 
consisting of the manufacturers of auto- 
mobiles in different stages. This will, no 
doubt, prove a great attraction for the 
public. The committee has already ad- 
dressed the leading manufacturers to this 
effect, and some of them have promised 
to install exhibits of this kind. Most 
of the leading firms will, no doubt, be 
represented, and this will make the new 
part of the show one of the most abtrac- 
tive. C. L. DURAND. 
Paris, September 3. 


A Municipal Light, Heat and Power 
Plant for Baltimore. 

Subway Engineer Charles Phelps has 
submitted to Mayor Timanus, of Balti- 
more, Md., a report upon the cost and 
the feasibility of establishing a plant to 
furnish light, heat and power to the 
municipal buildings. Mr. Phelps points 
out that while the plant is intended 
primarily for supplying the municipal 
buildings, it would also suffice for the 
piers, the parks and other public places. 
The location suggested for the plant is in 
the neighborhood of Hawk street and 
Jones’ Falls, and it is estimated that it 
will cost $150,000 to $175,000. One feat- 
ure of the plant will be the elimination 
from the municipal buildings of all coal- 
consuming appliances. 

The plans for the plant contemplate 
the installation of 750 horse-power in 
boilers, and engines and generators cap- 
able of delivering 300 kilowatts. The 
estimate covers the complete equipment 
of the plant and all the necessary con- 
ductors and piping to distribute the steam 
and power to the buildings. The boiler 
plant estimated upon has a reserve capat- 
ity of fifty per cent above the maximum 
demand of the generating plant, and has 
an overload capacity of about 100 per cent. 
The total cstimated cost of operating 18 
given as $23,327, including fuel, station 
supplies, wages and salaries, and repalTs 
and maintenance. For this sum the plant 
should give during the year 835,200 kilo- 
watt-hours, the cost being 2.8 cents pt! 
kilowatt-hour. Allowing for an addi- 


tional equipment for dock lighting, this 
would cost $25,000, and would increas? 
the operating expenses by $5,220, and 
would increase the demand on the station 
by 385,920 kilowatt-hours. The. total 
cost of operating the plant, according t0 
the estimate, would be $28,547. The to- 
tal output would be 1,221,120 kilowatt- 
hours, so that the cost per kilowatt-hour 
would be 2.34 cents. 
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Electrical Patents. 


Henry Beaudette, of Troy, N. Yes 
has obtained letters-patent of the United 
States, No. 768,974, dated August 30, 
1904, for an improved tool for inserting 


IMPROVED TOOL FOR LNSERTING WIRE 
IN SLEEVES. 


wires in sleeves. This invention relates 
to devices for use in forcing electric wires 
into coupling sleeves, the object being to 
provide a tool for this purpose that 
will be simple in construction, inexpen- 
sive, and by means of which the wire 
ends may be easily inserted. The tool of 
the accompanying cut comprises two Jaws, 
each jaw being provided in its inner face 
with a longitudinal channel, which is sub- 
stantially V-shaped; the walls are pro- 
vided with ratchet-shaped teeth. The jaws 
are connected at one side by means of 
links, the said links engaging with studs 
on the jaws. At the opposite side the 
upper jaw is provided with studs, with 
which links engage, and these links are 
also designed to be removably engaged 
with studs on the jaw. To prevent the 
links from being wholly removed from 
the long studs, the ends of the studs are 
slightly upset or headed. In the opera- 
tion, the wire is placed in the tool and 
the end inserted in the sleeve, which is 
of the usual construction—that is, it has 
outward openings to permit the ends of 
the wires to be turned. 

An improvement in hanger for trolley 
wires has been invented by Augustus 
Neubert, of Elizabeth, N. J. The num- 
ber of the patent is 768,863, the date, 
August 30, 1904. The object of this in- 


TROLLEY HANGER. 


vention is to provide an improved device 
provided with means for clinching trolley 
wires, and securing the same thereto and 
so securely as to prevent the possibility of 
the wire being released and enabled to 
drop therefrom. This improved hanger 
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comprises a clencherhead and a suspend- 
ing element, which is of cylindrical form, 
provided at its upper end with a screw- 
socket to enable a disconnector to be 
screwed to the said suspending element. 
At the centre of the clencherhead the 
same is formed with a boss or swelled 
portion, which in practice is united to the 
enlarged lower end of the suspending ele- 
ment by braces. 

James Burke, of Berlin, Germany, has 
obtained letters-patent of the United 
States, No. 768,843, dated August 30, 
1904, for an improved armature, and has 
assigned the same to the Burke Electric 
Company, a corporation of New Jersey. 
The invention relates to armatures, and 
has particular reference to the manner of 
securing the armature windings upon the 
core. The object is to construct an arma- 
ture to which form-wound coils of wind- 
ings may be applied practically without 
distortion and in which the slots may be 
of approximately the same sectional width 
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ARMATURE. 


throughout their entire length without 


diminishing in any sensible degree the 
mass of iron left standing between the 
notches. The invention consists of an 
armature having slots tangential to an 
inner circle for the reception of armature 
windings, said slots all being uniformly 
inclined. 

Robert A. Hadfield, of Sheffield, Eng- 
land, has obtained letters-patent of the 
United States, No. 767,110, dated August 
9, 1904, for an improved method of mak- 
ing magnetic materials. The idea of the 
invention is to treat magnetic materials 
in the form of thin shects or the like 
for the purpose of increasing the permea- 
bility and electrical resistance and de- 
creasing the hysteresis. The treatment is 
as follows: the sheet or other thin ma- 
terial is first heated to a temperature con- 
siderably below its melting point, then 
allowed to cool, preferably quickly, by ex- 
posure to atmospheric air of ordinary tem- 
perature. The material is then reheated 
to a temperature higher than that em- 
ploved during the first heating, but stall 
below the melting point. It is now 
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allowed to cool very slowly, preferably by 
leaving it in a furnace, the cooling being 
often extended several days. In a com- 
mon crucible, pure iron with silicon is 
melted, employing a percentage of these 
varying from one-quarter of one per cent 
to eight per cent. The molten alloy is 
poured into suitable ingots, which are then 
rolled into sheets in the usual manner. 
The method of producing a magnetic ma- 
terial of high permeability and low 
hysteresis action, which consists in alloy- 
ing a magnetic substance with ailicon, re- 
ducing the alloy to a thin body, heating 
such thin body to a temperature below 
its melting point, allowing it to cool, re- 
heating it to a temperature above that 
he employed, and again allowing it to 
cool. | 
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Electric Power Used in Constructing 
the Railway Line Around Lake 
Baikal. 

Electrically operated rock drills have 
been used, with much success, in cutting 
the railway line which passes around Lake 
Baïkal, in Siberia. This section of the 
road is a little over ten miles in length, 
and in construction it was necessary to 
cut thirteen tunnels, having a total length 
of over a mile and a half. There are also 
many open cuts through rock. For this 
work electric power offers advantages, and 
a steam generating station was constructed 
at the middle of the section, where a 
ninety-horse-power engine driving a 
dynamo was installed. The system used 
is three-phase, 2,200 volts, and the high- 
tension current is distributed to four sub- 
stations, where it is transformed to a 
simple alternating current of 125 volts, 
for use in the drills. It is also trans- 
formed into continuous current at 175 
volts for lighting and operating pumps 
and ventilators. Thirty drills have been 
used. Lighting is effected by eight are 
lamps and 200 incandescent lamps. There 
are, further, six centrifugal pumps, which 
draw water directly from the lake and 
supply it by means of pipes to the drills. 
This installation has been at work for over 
a year. 


A Subway for Washington. 

A standard electric railway will be con- 
structed in Washington, connecting the two 
new office buildings to be erected for the 
use of representatives and senators. The 
track will be carried in a subway, which 
will also have broad cement walks. In 


addition, a freight service will be con- 
ducted through the subway. A power 
plant to cost $700,000 will be a part of 
this plant. It will furnish power and 
hight to the railway and elevators in the 
capitol and office buildings, and to the 
congressional library. 
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The Hydraulic Power of the Pyrenees. 

An abstract is here given of a recent 
communication by M. Marchand, in 
which an attempt is made to obtain a 
figure indicating approximately the use- 
ful water power of the French slope of 
the Pyrenees. The problem is beset with 
difficulties, and at best but a rough fig- 
ure is obtainable. It is thought, however, 
that sufficient allowance has been made 
for errors, the final result being, if any- 
thing, too small. To arrive at this a 
process of approximate integration was 
adopted, and the average height of fall 
was estimated; then, from the yearly 
rainfall and by estimating the areas on 
which this fell, it was possible to reach a 
figure at least of the order of the usable 
power. After making due allowance for 
evaporation and other losses, the power 
of the French slope of the Pyrenees is 
given, in round figures, as 8,000,000 
horse-power; or, in other words, power 
sufficient to run 26,000 locomotives, each 
of 300 horse-power, continuously day and 
night.—Translaled and abstracted from 
La Houille Blanche (Grenoble), May. 
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A Natal Three-Phase Transmission Plant. 

The first use of water power for elec- 
trical purposes in Natal is that developed 
by J. L. Hulett & Sons at Kearsney. The 
station was installed to supply light and 
power to the large tea works of this com- 
pany. The plant is about three and one- 
quarter miles from the factory, situated 
on the Umvoti river, from which power is 
derived. By means of a dam, the level 
of the stream has been raised, and water 
is conducted by means of a race three- 
quarters of a mile in length to a point 
where a working head of thirty feet is 
obtainable. This arrangement makes avail- 
able 300 horse-power in the dry season. 
At present a turbine rated at 136 horse- 
power drives, by means of a belt, a three- 
phase, 100-kilowatt generator giving 11.6 
amperes at 5,000 volts, fifty cycles per sec- 
ond. The switchboard is of very simple 
design, all live parts being kept at the 
back. The overhead lines are carried on 
solid-drawn weldless steel tubes thirty feet 
high, spaced forty yards apart. The wires 
are supported by triple-petticoat porcelain 
insulators. At cross roads wire guards 
have been fixed below the lines. Every- 
thing about the plant has been made as 
simple as possible, so that it may be op- 
erated by the most inexperienced person. 
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At the works, the voltage is lowered by 
transformers to seventy. It is then dis- 
tributed to induction motors and to the 
lights. The motors are used for driving 
the ventilating fans and the rolling ma- 
chinery. They are also used in the shops. 
—Abstracted from the Electrical Review 
(London), August 26. 

a 

State Telephones in England. 

This article discusses the telephone situ- 
ation in England, with particular refer- 
ence to the conditions in London. The 
report of the post office shows a total 
deficit in telegraphs of nearly $5,000,000. 
To this must be added the interest on the 
capital created for purchasing purposes, 
which brings the total up to $6,400,000. 
Deducting from this the amount expend- 
ed on telegraph extensions, it appears that 
the net loss on the actual working of the 
telephone system was over $3,000,000 for 
the year ending with March last. The 
deficit has been increasing from year to 
year, and it apparently will continue to 
grow. These figures support the argu- 
ments that have been made, that the Lon- 
don® post oftice service is being run at a 
loss of about $20 per telephone per year. 
The total capital expended on the system 
is over $7,500,000, and as the total number 
of telephones is less than 16,000, the 
average capital cost per working telephone 
is $485. At the same time, the cost of 
construction per mile of underground wire 
is going up. The length of wire required 
for each subscriber’s line is also increas- 
ing. At the present time each telephone 
in London should contribute about $30 a 
year to meet the depreciation and interest, 
and between $20 and $25 for working ex- 
penses. The report shows that for the 
year covered, the earning power of the 
present system was a little over $35 per 
telephore. The present loss is, therefore, 
as stated, about $20 per year. It is be- 
lieved that for many years it will be im- 
possible to reduce the average capital cost 
per working telephone below $300; and 
even at that figure, a higher average 
revenue than is now received would be 
necessary to make the system pay its way. 
—Abstractced from Engineering (Lon- 
don), August 26. 

a 
The May-Oatway Fire-Alarm System. 

An ingenious, and what is said to be a 
reliable fire-alarm system is here de- 
scribed by M. G. Courtois. The device 


which gives the signals consists of a fine 
copper wire attached to an iron angle 
bar. This is placed in a horizontal posi- 
tion at the point to be protected, and 
from the centre of the copper wire a 
amall weight is suspended. This weight 
is enclosed within a glase tube for pro- 
tection, and below the weight is placed 
a pair of silver springs mounted on an 
ebony block. This method of suspension 
allows the weight, which is tipped with a 
carbon cone, to fall through a consider- 
able distance for a slight change in the 
relative lengths of the copper wire and 
the iron angle. The descent of the weight 
closes the circuit between the two silver 
springs and sets off an alarm. The pe 
culiar advantage of this type of signal 
is that the copper wire, being small and 
having a high conductivity for heat, is 
more readily affected by sudden changes 
in temperature than is the iron which 
supports it. A sudden rise of ten or fif- 
teen degrees is sufficient to cause the 
weight to fall and to set off the signal; 
but if the temperature rises but slowly, 
due to turning on heat in a room, the 
iron bar follows the change in tempera- 
ture, as well as the copper wire, and thus 
compensates for the change in length of 
the latter. By a proper adjustment of the 
length of wire and of the glass tube en- 
closing the weight, it is possible to ad- 
just this apparatus for changes in tem- 
perature ranging from ten degrees be- 
low to fifty degrees above zero centi- 
grade, while, as mentioned above, a sud- 
den change of ten or fifteen degrees will 
send in an alarm. This system has been 
worked up in complete form by the in- 
ventors, MM. May and Oabway, the ap- 
paratus not only sounding an alarm, but 
signaling the point where a danger ex- 
ists.—Translated and abstracted from 
La Rc ‘ue Electrique (Paris), July 30. 


A 


Three-Phase Transformers. 

The comparative advantages of single 
and polyphase transformers are here dis 
cussed by Mr. J. S. Peck. The first 
claim made for the polyphase transformer 
is a saving in material. In both the 
shell and core types a three-phase trans- 
former contains less material than three 
single-phase transformers having the same 
aggregate output. The cost of transform- 
ers, on the other hand, decreases rapidly 
while the efficiency increases, with an lr 
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crease in size, so that one single-phase 
transformer is cheaper and better than a 
polyphase transformer of the same rating. 
The conclusion ig reached, that where it 
is desired to transform from three-phase 
to three-phase, for supplying small 
motors, the three-phase core-type trans- 
former is cheaper, more efficient and more 
compact than a group of two or three 
single-phase transformers. Any three- 
phase transformer which is made up of 
three single-phase units joined by a com- 
mon core, presents but little gain in cost, 
efficiency or compactness over three sep- 
arate single-phase units. For large three- 
phase units the shell-type construction is 
commonly employed. In the opinion of 
the author, it has few advantages and 
several disadvantages when compared with 
a group of three single-phase trans- 
formers. The advantages claimed for the 
three-phase shell-tvpe transformer are: 
slightly reduced cost, less floor space, and 
simplification of conncctions as compared 
with a group of three single-phase trans- 
formers. The duplex transformer—that 
is, two single-phase transformers con- 
nected in T and mounted in the same 
case—is a cheaper arrangement than the 
three-phase transformer. The connections 
are Just as simple, and it requires slightly 
less floor space. No three-phase trans- 
former or group of single-phase trans- 
formers can be as cheap, efficient or com- 
pact as a single-phase transformer having 
the same aggregate output. Thus, the 
economical use of the three-phase trans- 
former is practically limited to supplying 
three-phase motors and rotary converters. 
The single-phase transformer can almost 
always be used to better advantage for 
lighting work.—Abstracted from the Elec- 
trie Club Journal (Pittsburg), August. 
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The Movement of Metallic lons through 
Glow Discharges in Free Air. 

It has been said by certain investigators 
that it is impossible to demonstrate the 
movement of matter in glow discharges. 
This contention is denied by Herrn. E. 
Riecke and J. Stark, who in this article 
describe several experiments which de- 
monstrate the actual transportation of 
metallic ions by means of the glow dis- 
charge. To carry out the experiments, 
two copper rods four millimetres in 
diameter were used as electrodes. The 
source of potential was a storage battery 
giving 3,600 volts. Under suitable con- 
ditions a glow discharge was obtained be- 
tween the two electrodes. Introducing 
into this discharge beads of lithium, 
sodium, potassium or calcium chlorides, 
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the characteristic colors served to show 
any transportation of the metallic ions. 
Two arrangements of electrodes were 
tried, one in which they were placed 
horizontally, and the other, vertically. 
In the horizontal position, a bead intro- 
duced at the cathode imparted itə 
characteristic color to the discharge, but 
this color was localized around the bead 
and between it and the cathode. On the 
other hand, when the bead was introduœd 
at the anode, the characteristic color ap- 
peared throughout the whole path of the 
discharge between the two electrodes. 
With the vertical arrangement, two con- 
ditions were possible. The cathode might 
be either at the top or at the bottom. 
With the cathode at the top, and a bead 
introduced near it, the characteristic color 
appeared only throughout the upper part 
of the discharge. When the cathode was 
at the bottom, the entire discharge was 
colored. When the bead was placed near 
the bottom electrode, the upward rush 
of heated gases carried along the vapors 
given off by the bead, and this effect 
masked any coloring of the discharge due 
to the electrical transport of the metallic 
ions. These experiments seem to the 
authors to demonstrate clearly that a 
motion of matter due to the glow dis- 
charge takes place. The direction of 
this motion is from the anode to the 
cathode, and the results further seem to 
substantiate the supposition suggested by 
one of the authors, that the characteristic 
color is due to the positive ion.—T rans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), September 1. 
A 


Tests of Electric Hauling on the Teltow 
Canal. 


A review is here given of the recently 
conducted tests of electric haulage on the 
Teltow canal. These teste were con- 
ducted by Siemens & Halske, under con- 
tract with the German government. The 
Teltow canal is thirty-nine kilometres 
long, and connects Hawel and the Spree. 
The locomotive used runs on three axles. 
Two of these are on a truck which carries 
the motors. The operating cab is at one 
end of this locomotive. The tow-rope is 
carried from a drum, passing through a 
thimble on a mast about four metres 
high. This mast can be raised or lowered 
by means of a small motor, thus enabling 
the locomotive and boats to pass. Power 
is supplied to the locomotive from two 
overhead trolley wires. A rail return 
could not be used, because of the proxim- 
ity to the physical laboratory at Potsdam. 
Power was supplied from a temporary 
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power-house, where a thirty-six-kilowatt 
generator was installed, supplying current 
to the line at 550 volts. The locomotive 
weighed about six tons, the weight on 
the truck being about eighty-five per cent 
of the total. That rail on the land side 
of the track carried about eighty-five per 
cent of the total weight of the locomotive, 
an arrangement adopted to give the loco- 
motive stability when hauling with the 
mast erect. The motors were controlled 
by the series parallel system. When run- 
ning alone, without hauling boats, the 
locomotive required four and one-half 
amperes at a speed of five kilometres per 
hour, and eight and one-half amperes at 
a speed of nine and one-half kilometres 
per hour, the motors being coupled in 
parallel. A train of boats hauled by this 
locomotive, by means of a rope eighty 
metres in length, was moved at a speed of 
four kilometres an hour by a tractive 
effort of eighty-five kilogrammes per ton 
of useful weight. The energy required 
per ton-kilometre was three and one-half 
watt-hours. Hauling the same boats at 
four and one-half kilometres an hour re- 
quired a tractive effort of 1.035 kilo 
grammes per ton, requiring 4.25 watt- 
hours per ton-kilometre. At a speed of 
five kilometres per hour, the tractive effort 
was 1.34 kilogrammes per ton, and the 
energy absorbed 5.25 watt-hours per ton- 
kilometre. The results show that the 
best speed at which to haul the boats is 
between four and five kilometres per hour, 
the efficiency of the locomotive being a 
maximum when the speed was four and 
one-quarter kilometres an hour. Tests 
were made to determine whether boats 
towed in this way could pass each other 
without it being necessary to reduce the 
speed. No trouble whatever was experi- 
enced in doing this, and it was noticed 
during the passage of the two boate that 
the tractive effort required fell about ten 
per cent. During part of the test the 
locomotive ascended a grade of one in 
twenty while towing a boat. The 
principal difficulties experienced in these 
tests were in towing around curves, as 
those on the canal are rather sharp, and 
it was difficult to handle the tow-rope. 
Estimates were made to determine at 
what point electric towage would be 
cheaper than towing by steam. For this 
canal, this point is reached when the 
annual traffic is about 2,000,000 tone. 
Above this point, . electric traction is 
cheaper; below this point, steam has the 
aulvantage.—Translatea and abstracted 
from La Revue Technique (Paris), 
August 25. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The John Stephenson Company’s Ex- 
position Car No. 1904. 

In constructing this car the John Ste- 
phenson Company has made no attempt 
at fancy work or elaborate finish, using 
nothing but. standard woods and plain 
bronze trimmings. The idea in designing 
it was to build a car which would be sug- 
gestive to those interested in interurban 
electric railways of exceptionally high 
speed. 

The general dimensions are as follows: 
length over corner posts, forty-six feet; 
length over bumpers, fifty-seven feet; to- 
tal length, sixty-one feet six inches; 
width over sheathing, eight feet nine 


eter and the centre plate exceptionally 
heavy. Special care has been taken in con- 
struction of these bolsters to make them 
perfectly rigid so as to withstand the 
heavy and severe strains before men- 
tioned. The total weight of this bottom 
frame is 20,000 lbs. 

The platforms, or vestibules, of the car 
are constructed to accommodate one or 
two operators, and are not made for the 
purpose of carrying vassengers. These 
vestibules taper toward the ends of the car 
so as to present the least possible resist- 
ance of the air. Although somewhat 
small, there is enough room in the centre 
of the vestibule for the motorman to op- 


THE JOHN STEPHENSON COMPANY’R Exposition Car No. 1904. 


inches; height from bottom of sill to top 
of roof, nine feet eight inches. 

It is framed very rigidly and is excep- 
tionally well braced and trussed to with- 
stand the heavy and severe strains ex- 
perienced in a high-speed service. 

The floor framing consists of six sills, 
the four centre ones being six-inch “I” 
beams with wood fillers, extending the 
entire length of. car. The side sills are 
double and are made of yellow pine with 
steel plate sandwiched between them. 
The cross bars are of malleable iron, and 
each carries two tie rods and is so ar- 
ranged that electric or air brake appara- 
tus may be easily suspended therefrom. 
On top of these bars is laid one-quarter- 
inch Transite board. The floor is placed 
on top of this and securely fastened to 
side and centre sill fillers. All the wood 
fillers are covered with Transite board, 
the whole reducing the entire underside 
of car to a minimum possibility of burn- 
ing, and at the same time producing a 
frame that will not give out that dis- 
agreeable resonant sound so common to 
those constructed entirely of metal. In 
addition, the bottom frame is equipped 
with built-in double bolsters, having steel 
centres, all parts being machine-fitted. 

The king pin is three inches in diam- 


erate and at the same time allow free 
passage for passengers to and from the 
car. 

The body itself is divided into three 
compartments — smoker, passenger and 
private. The smoking compartment is 
finished in cherry and has leather up- 
holstered vis-a-vis seats. The passenger 
compartment is finished in quartered oak 
and has regular rattan upholstered walk- 
over seats. The private compartment is 
finished in mahogany and is equipped 
with six plush-covered revolving chairs. 
The total seating capacity of these three 
compartments is fifty-two. 

Six-wheel trucks, absolutely necessary 
for very high-speed service, have been de- 
signed and built for this car. With a six- 
wheel truck, defects in the roadbed will be 
covered up which might be shown by a 
four-wheel truck. F 

These trucks are built heavier than the 
ordinary six-wheel railway type on ac- 
count of the motors they will carry. The 
side frames are made of “I” beams with 
solid steel fillers, all of these fillers being 
milled and machine-fitted. The wheels 
are thirty-six inches in diameter, steel- 
tired, with M. C. B. standard treads and 
flanges. On the centre wheel the flange 
has been omitted in order to enable the 


trucks to take sixty-foot curves. The 
axles are six and a half inches in diam- 
eter, with journals five and a half by nine 
inches. The oil boxes are malleable iron, 
and all other castings on these trucks are 
either malleable or steel, the only gray 
iron being the brake shoes. The wheel- 
base of driving axles is ten feet four 
inches. The truck bolster is of special 
construction and built exceptionally rigid 
to withstand the heavy work required of 
it. In designing this truck many new 
features had to be introduced in order to 
accommodate the motors and at the same 
time maintain the riding qualities pe- 
culiar to the six-wheel truck. The weight 
of the trucks is 19,000 Ibs. The complete 
weight of body and trucks is thirty-nine 
tons. 


A Lightning Arrester for Telephone 
Work. 

A useful lightning arrester, suitable 
for outdoor work, and one which can be 
placed on the side of a house or on a pole 
where the subscriber’s line drops off, is 
shown in the accompanying illustration. 
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AMERICAN ELECTRIC Fuse COMPANYS 
LIGHTNING ARRESTER. 


This arrester can be used all along a pole 
line placed at intervals of half a mile, or 
at the points of transposition. It con- 
sists of a porcelain base supporting large 
carbon surfaces, one thousandth of an 
inch apart. These are arranged s0 that 
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the arrester is self-cleaning, any) dust 
dzə to a discharge falling out at the 
bottom. The wires enter at the bottom 
through the three binding-posts, two for 
the line and one for the ground. They 
are fastened by screws, and when the 
wires are connected up the carbons are 
looped in on the line. ‘I'he parts of the 
arrester are attached firınly to the porce- 
lain block, and the whole is covered by a 
neat galvanized dome and supported on 
a galvanized iron bracket. It is said that 
it is quite unaffected by the weather, 
mects the underwriters’ approval, is easy 
to place and will last indefinitely. It can 
be used on any kind of telephone line. 
Thia arrester is manufactured by the 
American Electric Fuse Company, 48 
West Jackson Boulevard, Chicago, Ill., 
and is designated as No. 402 Protector. 


A New Three-Phase Static Ground- 
Detector. 

Static ground-detectors, designed to en- 
able the central station operator to deter- 
mine at a glance whether a ground exists 
on a single-phase circuit, have become 
well recognized as a necessary part of 
every first-class installation. These single- 
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THREE-PHASE STATIC GROUND DETECTOR. 


phase instruments are entirely satisfac- 
tory on two-phase circuits as well. For 
three-phase circuits, however, although 
the practice has been to use two or three 
single-phase instruments either in separ- 
ate cases or combined in the same case, 
this arrangement is open to the objection 
that the indications of the pointer are not 
direct, some time being required for a 
person not familiar with the instruments 
to determine which line is grounded. It 
is only recently that a design has been pro- 
duced which enables a ground in a three- 
phase circuit to be indicated directly by 
the use of one instrument. The accom- 
panying illustration shows the three-phase 
static ground-detector made by the West- 
inghouse Electric and Manufacturing 
Company and supplied for circuits of from 
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one thousand to fifty thousand volts po- 
tential. 

Its method of operation is indicated 
by the diagram of connections. It will 
be seen that each of the three fixed vanes 
is connected to a line of the three-phase 
circuit. The central movable vane is elec- 
trically connected to the case, which is 
grounded. When there is no ground upon 
the circuit the attraction or pull upon the 
central vane from each of three fixed vanes 
is balanced, and it does not deflect from a 
central position. Should one of the lines 
become grounded, and the potential of 
that line become the same as that of the 
movable vane, there will be no pull in that 
direction, and the movable vane will be 
deflected away from the grounded line. 
The instrument is reliable in its indica- 
tions, and has no complications in its 
mechanism or construction. 

In the diagram, the three leads to the 
ground-detector are shown with a con- 
denser inserted between each line and the 
instrument. This obviates the necessity 
of carrying high-tension wires to the front 
of the switchboard. Each of the con- 
densers consists of a brass tube covered 
with insulating material, and placed 
within a copper sheath, the line being 
connected to the inner tube and the lead 
to the copper sheath. 

This ground-detector is ornamental in 
appearance. In shape and size it corre- 
sponds with the other Westinghouse round 
pattern switchboard instruments. The 
interior of the case is given a dull black 
finish against which the aluminum vanes 
stand in distinct. relief, while the angles 
of deflection marked upon the glass face 
form a pleasing geometrical design. In 
every wav it is a high-grade instrument. 
<P 

Engine-Type Generators. 

The Sprague Electric Company, New 
York city, which for many years has been 
remarkably successful in the design and 


ENGINE-T YPE GENERATOR. 


construction of high-grade electrical ap- 
paratus, is calling special attention to its 
M. L. engine-type generator. This ap- 
paratus has been in actual service for a 
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number of years, and has proven its 
quality in difficult situations. 

The accompanying illustration shows 
this machine, which was designed to meet 
the requirements of modern practice. Its 
operation, the manufacturer states, satis- 
factorily demonstrates the claims made for 
high efficiency, low temperature, sparkless 
commutation, compactness, strength and 
endurance. The highest class of work- 
manship and material is used in the con- 
struction of this machine, ensuring the 
best possible commercial results. 
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The Alcock Electric Ship’s Telegraph. 

The Alcock ship’s telegraph, manu- 
factured by Brooker & Goss, Limited, 
London, England, appears to be an ac- 
curate and safe device for signaling be- 
tween the bridge and engine room of 
steamers. It offers little opportunity for 
mistakes, as the action of the engineer in 
response to signals is registered immedi- 
ately on the bridge by means of an attach- 
ment to the propeller shafting. Corre- 
sponding instruments are placed on the 
bridge and in the engine room. By mov- 
ing the handle of the former the needle 
on the engine-room instrument is imme- 
diately set with the corresponding order 
and at the same time a bell is rung con- 
tinuously until the lever of the engine- 
room instrument is moved to correspond 
with its needle. This, then, sæts the 
needle on the bridge instrument to corre- 
spond, indicating that the order has been 
correctly received. The bell on the bridge 
instrument is set ringing at the same time. 
that the order is signaled to the engine 
room and stops only when the reply signal 
comes from the engine room. The office 
of the bell is merely to enforce prompt 
obedience; the needle on the dial show- 
ing whether the order has been correctly 
carried out. The engine-room instrument 
is usually fixed on the engine stanchion 
in proximity with the starting gear, so 
that it is very convenient for the engineer 
to work. Battery power is furnished by 
a mne-cell accumulator, twenty to thirty 
ampere-hour capacity, having a discharge 
rate of two to three amperes. The bat- 
tery should go eighteen volts approximate- 
lv when newly charged and should be re- 
charged when it drops to sixteen. The 
instrument, however, will work as low as 
ten volts. 
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Machinery Day (St. Louis, Mo.) 
Souvenir. 


The exhibitors in the department of 
machinery, Louisiana Purchase Exposi- 
tion, St. Louis, Mo., have published a 
handsome souvenir invitation to the re- 
ception in the Palace of Machinery and 
Imperial Japanese Gardens, on the even- 
ing of Machinery Day, September 10. 
This souvenir, which consists of six pages 
of splendidly printed and embossed litera- 
ture and half-tones, is bound in a hand- 
some cover embellished with a design 
symbolic of the primitive use of steam. 


Stage Lighting Apparatus. 
The necessities of the modern stage re- 
quire a variety of illuminating appara- 
tus; to meet these extraordinary require- 


Fic. 1.—UNIVER8SAL Open-Box Arc LAMP. 


ments, the ingenuity of the electrician 
finds a wide scope. The Universal Elec- 
tric Stage Lighting Company, New York 


CLOUD EFFECTS. 


city, manufactures apparatus to supply 
every theatrical demand. Its apparatus is 
found in the principal New York theatres, 
as well as in other large cities of the 
United States. The apparatus here shown, 
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as well as the rest of the product of the 
company, meets the latest requirements of 
the underwriters. All of the lamps have 
specially enclosed rheostat and switch with 


fe 


Fic. 3.—Evectric Buncy Licur. 


asbestos cable from the rheostat to hood 
with all terminals enclosed. 
Fig. 1 shows the Universal open-box arc 


lamp which is spark-proof, well ventilated 
and provided with grooves for cover slides, 
screen door and Chicago hood. 

The company has recently perfected an 
enclosed lens box, constructed with alumi- 
num front and rear, Russian iron hood 
with double doors and well ventilated. The 
size of the focus may be varied by the 
mere turning of a handle in the rear. 

Fig. 2 shows the “sciopticon” used for 
producing various novel effects, such as 
snow, rain, clouds and fire. This instru- 
ment is used behind a transparent drop or 
in the wings. It can also be used from 
the front of the house. It is readily port- 
able and adapted for road work. 

Fig. 3 shows an electric bunch light 
with a round head. This is arranged for 
seven or ten lamps. It can also be fur- 
nished with a square head adaptable for 
any number of lamps. 
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The Universal fixed rheostat illustrated 
in Fig. 4 shows the coil complete. It is 
wound for low-tension current, fifty-two 
and 110 volts, alternating, and 110 volts 
direct. It is triangular in shape and well 
ventilated. The resistance wire, giving a 
specific resistance three or four times 
greater than that of German silver, is 
wound around a triangular frame of porce- 
lain tubes. Three terminal posts are pro- 
vided, one for each end of the wire and a 
third for a tap half way between the ter- 
minals. The company also manufactures 
electric display signs. 


A New Moulding Receptacle. 

The H. T. Paiste Company, Philadel- 
phia, Pa., has made an important addi- 
tion to its line of “P.-K” show-window 
fielding receptacles. The new receptacle 
is designed as catalogue No. 34,353, and 
is adapted for use with horizontal mould- 
ing. The receptacle, catalogue No. 
33,582, which is a sixty degree angle re- 
ceptacle, and is for use with vertical 
moulding, was described in the ELEC- 
TRICAL Review for August 6, 1904. 

All of these show-window receptacles 
are provided with “ratchet-locked” porce- 
lain rings which can not come loose until 
the receptacle itself is unscrewed from the 
moulding. 

The new receptacle, No. 34,353, has 
met with instant recognition, and with 
these two styles, a line of lights can be 
run around a window, with all the lamps 
and shades held at a common angle, and 
all the light thrown upon the window 
display. 


Pumping Machinery at St. Louis. 

Forty types of pumping machinery at 
the St. Louis Exposition are described 
and illustrated in a handsome pamphlet 
now being distributed by the International 
Steam Pump Company, 114 Liberty 
street, New York city. Under this head- 
ing are included not only the many types 
of pumps exhibited, but also air-com- 
pressing and steam-condensing apparatus, 
cooling towers, vacuum machines, water 
meters, and so forth. The processes in 
which these machines are employed on 
the Exposition grounds, such as timber- 
preserving and refrigeration, are fully ex- 
plained, and diagrams and graphical 
charts are employed to illustrate the de- 
sign and arrangement of apparatus. A 
view of the Grand Cascade is shown on 
the cover, and the immense Worthington 
turbine pumps by which water is supplied 
are described in the text. The publica- 
tion is distributed free. 
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Gas Engines for Private Lighting 
Plants. 

The economy in fuel and the simplicity 
of operation, make gas engines very de- 
sirable for private lighting plants. The 
engine here illustrated was designed es- 
pecially for direct-connection to the dyna- 
mo for private purposes and meets the 
requirements in every respect. On a vary- 
ing load it will regulate within two per 
cent and on a steady load within less 
than one-half of one per cent. ‘The space 
occupied by the engine and dynamo is 
forty by seventy-eight inches. Natural or 
manufactured gas or gasoline can be used 
as fuel. The engine is built by the 
National Engineering Company, Brad- 
ford, Pa. 

The dynamo, a forty-five ampere multi- 
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drawn copper bars of the highest con- 
ductivity. The shells and fianges are so 
constructed that when the commutator 
has been assembled there is no possible 
way for the parts to become loose and 
work up or down. 
En ene ees 

Steam Turbine Condensing Outfits. 

At the present time much interest cen- 
tres in the steam turbine, which promises 
to reduce the weight and cost of prime 
movers. Two large machines of this type 
are on exhibition in block fifty-one, aisle 
one, and block forty-four, aisle ten, Ma- 
chinery Building, at the St. Louis Fair, 
one being shown by the Westinghouse Ma- 
chine Company and the other by the Gen- 
eral Electric Company. Economic utiliza- 
tion of the energy of steam requires its 


TEN-HorsE-PowER Gas ENGINE, AND Forty-FIVE-AMPERE, MULTIPOLAR, SLOW-SPEED, 
OPEN-TYPE GENERATOR. 


polar slow-speed machine, is built by the 
Ideal Electric and Manufacturing Com- 
pany, Mansfield, Ohio. A brief descrip- 
tion follows: the magnetic frame of cast- 
iron of the highest permeability is cast 
round to insure the shortest magnetic 
circuit possible. The magnetic poles are 
slightly offset in the frame, allowing the 
commutator to set back somewhat and 
giving it protection against damage from 
external sources. The armatures are of 
the iron-clad laminated type of construc- 
tion. The coils and slots are independ- 
ently insulated. The cores are made of 
thin discs of special double annealed elec- 
trical quality steeled sheets. The com- 
mutators are of a specially rigid construc- 
tion; the segments are made of rolled or 


expansion to the lowest possible pressure, 
which in the turbine is accomplished 
without the usual losses due to the cor- 
respondingly extremely low temperatures. 
In actual service the economy of the tur- 
bine is increased by approximately three 
to five per cent for each inch of vacuum 
higher than twenty-six. It is, therefore, 
of vital importance that all losses should 
be reduced to a minimum. The absence 
of oil from the steam renders the use of a 
surface condenser desirable in places where 
the saving of condensed steam is impor- 
tant. The fact that the final temperature 
of the condensing water must be compara- 
tively low necessitates the highest degree 
of efficiency in its use and the immediate 
and complete removal of all non-condensa- 
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ble vapors, whose presence would increase 
the absolute pressure and consequently 
reduce the efficiency of the turbine. 

The steam from the Westinghouse- 
Parsons turbines at block fifty-one is con- 
densed in a 1,500 square foot surface 
condenser, supplied by Henry R. Worth- 
ington. The air is removed by a Worth- 
ington rotative dry vacuum pump of the 
centre-crank type, but similar in other 
respects to the horizontal pumps already 
described. An air-cooler is interposed 
between the condenser and the vacuum 
pump, considerably increasing the capac- 
ity and efficiency of the latter. The con- 
densed steam is removed from the con- 
denser by a Worthington volute pump 
directly connected to an induction motor. 
The operation of this pump is very inter- 
esting, since it requires neither valves nor 
floats and is not subject to vapor binding, 
as are reciprocating pumps. The pump is 
placed below the level of the condenser, 
receiving the water by gravity, and its ca- 
pacity is such that it runs ahead of the 
supply, so that the suction pipe is never 
full. The discharge pipe is, however, al- 
ways full and presses back against the 
pump, but so long as the latter is in mo- 
tion there is no possibility of the water 
passing back to the condenser, so no auto- 
matic devices are needed. In another tur- 
bine plant a pump of this character re- 
turns the hot water directly from the 
surface condenser to the boiler against a 
pressure of 250 pounds. 

The Curtis steam turbine, exhibited by 
the General Electric Company in block 
forty-four, is of the vertical type, and the 
condenser is placed in the base of the 
steam turbine. It contains 8,000 square 
feet of tube surface, and was built by 
Henry R. Worthington. The air is re- 
moved by a rotative dry vacuum pump, 
similar, as regards the air end, to those 
heretofore described, but driven through 
the medium of a silent chain by an elec- 
tric motor. 


New Plan for Removing Ice and 
Sleet from Third Rails. 

The removal of ice and sleet from con- 
ductor rails by mechanical means has 
been found impracticable. Mr. William 
Greenow, Jr., has devised a method which 
is apparently superior. His plan is to 
heat the rails above the temperature of 
the surrounding air by means of an elec- 
tric current. The heating wire extends 
along the length of the third rail, insu- 
lated from it by porcelain brushings and 
held in position by wooden strips which 
also serve to enclose it. ‘Tests made in 
the yards of the Connecticut Railway and 
Lighting Company at Bridgeport, Ct., 
have proved quite satisfactory. | 
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INTERNAL COMBUSTION ENGINES FOR 
ELECTRIC LIGHT AND POWER. 


EXHIBITED BY THE WESTINGHOUSE MA- 
CHINE COMPANY AT THE LOUISIANA 
PURCHASE EXPOSITION. 


The Westinghouse gas engines operating 
in the joint Westinghouse exhibit in Ma- 
chinery Hall are of great interest. En- 
gines of moderate size have been selected 
as offering greater facility for inspection 
by visitors than larger units. Two types 
of gas engines are on exhibit: the vertical 
single-acting and the horizontal double- 
acting. Both are multi-cylinder machines, 
the former having three cylinders with 
cranks at 120 degrees angularity, and the 
latter two cylinders arranged in tandem 
with single crank. Both engines are con- 
nected to engine-type generators and are 
continually maintained in operating con- 
dition, generating, when required, part of 
the current necessary for operating the ex- 
hibits of the various Westinghouse com- 
panies in the palaces of Machinery, Elec- 
tricity and Transportation. The engines 
are piped to the city illuminating gas sup- 
ply, and although they will be operated 
for short periods under all conditions of 
load for purposes of demonstration, it is 
not contemplated to make long continuous 
runs on account of the high cost of the 
illuminating gas which is available on 
the exposition grounds. 

As the double-acting engine is of some- 
what more recent introduction than the 
longer established single-acting type, a 
brief description of its most important 
features may be of interest. General data 
regarding the unit are given below: 

Diameter of cylinder, fourteen and one- 
half inches; diameter of shaft, nine and 
three-quarter inches, maximum ; diameter 
of shaft at bearings, seven and one-half 
inches; length of stroke, twenty-two 
inches; number of revolutions per minute, 
200; length of unit overall, twenty-seven 
feet four and one-half inches, including 
flywheel ; width overall, seven-foot engine, 
13.3-foot unit; height overall, eight feet 
two inches, including flywheel; flywheel 
diameter, eight feet nine inches; rated ca- 
pacity, 200 brake-horse-power ; ratio of 
crank to connecting rod, 1 to 5.40. 

Generator—engine type: 

Number of poles, eight; voltage, 125 
to 250, three-wire balanced system; rated 
capacity, 100 kilowatts. 

The engine consists essentially of two 
water-jacketed, double-acting cylinders ar- 
ranged in tandem with distance pieces pro- 

viding space for access to the packing 
boxes between cylinders. Distance pieces 
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are also used between the forward cylinder 
and crosshead guide for a similar purpose. 

The forward part of the engine—the 
frame—comprises the housing for the 
crosshead guide, two main bearings and 
a bed-plate; the two cylinders and all the 
valve mechanism are supported by a bed- 
plate extension bolted to the bed of the 
engine frame, both of which are grouted 
with concrete to the foundation. Cast-iron 
exhaust pipes convey the burnt gases 
through the floor to a six-inch exhaust 
main leading to the atmosphere. Cool- 
ing water inlet and return pipes and gas 
and air supply pipes rise through the 
floor, thus removing complex and unsight- 
ly piping as far as possible from the 
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arrangement of generator with outboard 
bearing. A more generous proportioning 
of parts has, of course, been necessary to 
accommodate the increased pressures re- 
sulting from the rapid combustion of high- 
ly compressed gases. 

The Beau de Rochas or four-stroke cycle 
is exclusively employed in this as well 
as the single-acting type of engine. 

An important source of economy lies in 
the method of controlling the combustible 
mixture. As the quality of gas does not 
ordinarily vary widely, a most efficient 
proportion, once obtained, enables the 
engine to operate thereafter with maxi- 
mum economy, since the governing is then 
effectively accomplished by varying the 
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engine-room floor. A flywheel of moderate 
weight is provided, with an outboard bear- 
ing pedestal, the generator in this case 
leing of the engine type and mounted 
upon a separate concrete pier rising from 
the common foundation. The accompany- 
ing print shows in outline the gencral 
arrangement of the unit and the relation 
of its most principal parts. The numerous 
details are, however, shown to better ad- 
vantage in the photographs. 

A noticeable feature of the general de- 
sign of the engine is its resemblance to a 
modern high-speed tandem-compound 
steam engine, and, in fact, the experience 
of its builders in steam engine work: hag 
been largely brought into service in the 
design of the gas engine. This resemblance 
is particularly noticeable in the case of 
the main engine frame, shaft and cranks, 
flywheels, bearings, connecting rods and 


quantity of mixture admitted to the 
engine according to the load to be carried. 
As the mixture is always of constant 
quality and as positive scavenging pre- 
vents it from becoming vitiated upon its 
admission to the cylinder, the maximum 
duty per unit of gas used is secured. 

The detailed construction of the engine 


embodies in modified form the essential | 


features which have contributed to the 
success of the Westinghouse vertical 
single-acting gas engine. In some respects 
it presents a departure from the accepted 
European gas engine practice. 

The shaft is constructed of open-hearth 
forged steel built up with two cylindrical 
crank discs thirty inches in diameter, pre- 
senting a smooth exterior face but cored 
out in the rear with suitable pockets for 
counterbalancing with lead. l 

Proper speed of rotation is communi- 
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cated to the cam shaft by a spiral gear 
split in two halves and secured to the shaft 
close to the engine frame by key and 
bolts. The lay or cam shaft which extends 
along the entire length of the engine and 
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ing and the cap is cast integral, the 
latter being provided with lips which over- 
hang the vertical sides of the bearing, 
thus contributing greatly to its rigidity. 
In the outboard pedestal a two-part 
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at ninety degrees to the main shaft is 
thus positively driven at one-half the 
speed of the engine, this relation being 
necessary to obtain the proper valve move- 
ment in a four-cycle engine. 
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bearing is used, the lower shell of which 
is adjusted vertically by a wedge. As 
the pedestal itself rests upon a sole plate, 
horizontal adjustment is secured by 
wedges engaging its foot of the pedestal. 
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In the main bearings, a four-part or 
quarter-box arrangement is used, the 
bearing being adjustable horizontally by 
wedges set up by bolts extending through 
the caps. The upper quarter of the bear- 


The crosshead and connecting rod are 
typical of modern steam engine construc- 
tion. The former has removable babbitted 
shoes overlapping the ends of the cross- 
head and adjustable by wedges. These 
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shoes are bored and turned about a common 
centre, so that by slacking off the wedges 
the shoe may be slid out of position with- 
out disturbing the adjustment of the re- 
maining parts. 

Both ends of the connecting rod have 
split bronze boxes and are adjustable by 
means of wedges, the crosshead end being 
of the solid, and the crank end of the 
strap type. 

A striking feature of the cylinder con- 
struction is that the cylinder, combustion 
chamber, ignition and exhaust ports, to- 
gether with the water-jackets for the re- 
spective parts, are made in one casting. 
In order to reduce the strains in the metal 
of the jackets while cooling, the jacket 
wall ig split around the periphery, the 
opening being closed by a steel tension 
band and a strip of rubber packing. Suit- 
able hand holes are provided at various 
points in the water-jackets for examining 
the interior, and to remove sediment 
which might be precipitated in case very 
dirty water were used in the jackets. The 
cylinder heads are of ample length to ac- 
commodate the packing gland and to pro- 
vide for adequate water-cooling passages. 
The heads are slightly tapered where they 
enter the cylinder bore, and starting screws 
are provided around the flanges so as to 
facilitate the removal of the heads. 

The combustion chamber is approxi- 
mately circular in horizontal section and 
is closed by the admission valve above 
and the exhaust below. Both valves are 
of the single-beat, poppet or mushroom 
type, and seat vertically along the same 
axis but in opposite directions, the admis- 
sion valve opening downward and the ex- 
haust upward. In the case of the ad- 
mission valve, a separate bonnet is em- 
ployed which, together with the valve, 
may be readily removed without dis- 
mantling any parts of the engine other 
than the tappet lever, through which cam 
motion is imparted to the valve. Both 
admission and exhaust valves are of steel 
and are held to their seats by spiral 
springs. ‘The exhaust valve alone is water- 
cooled. It is bored hollow throughout its 
length. This bore conveys cooling water 
to the head of the valve, this water re- 
turning in the opposite direction through 
an inner concentric tube, finally emerging 
at the lower end. Flexible rubber tubes 
convey the water to and from the opening 
provided. It is finally turned into the 
jackets. By spraying a small part of the 
jacket water into the exhaust pipes, the 
temperature of the pipe may be kept at a 
comfortable point through the absorption 
of the latent heat of evaporation of the 
water used. 

Both pistons and the piston rod are 
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water-cooled as well ag other parts sub- 
jected to internal heat. The piston rod 
is of high-grade steel, ground to a 
diameter of four and one-half inches 
throughout its length. An effective meang 
of introducing the cooling water is se- 
cured by a telescopic pipe connection 
bolted to the inside of the crosshead guide. 
The inner tube of this telescoping joint 
is attached to the crosshead at such a 
point as to convey the cooling water to 
the end of the piston rod bore, whence 
it proceeds in succession through the two 
pistons, emerging through a bronze tail 
rod extending through the rear cylinder 
head. Each piston is a one-piece casting, 
cored hollow to accommodate the circu- 
lating water, and packed by numerous 
cast-iron packing rings set out with flat 
steel springs. In order to convey the 
water in and out of the piston, deflecting 
plugs are inserted at the proper point in 
the rod bore. A cast-iron jacket sur- 
rounds the tail rod and receives the water 
emerging from it, whence it is drained 
away. 

The difficulties arising in providing a 
suitable packing gland for the cylinder 
heads have been overcome by means of a 
simple metallic packing, similar in some re- 
spects to that used on high-pressure steam 
engines. It is compact, may be easily re- 
moved without dismantling the engine, 
and is capable of being made as tight as 
desirable without introducing friction to 
a noticeable degree. 

The one lay shaft paralleling the 
cylinders operates, through cams, all of 
the valve movements of the engine. Inde- 
pendent cams are provided for inlet valves, 
exhaust valves and igniters, so that the 
action of each valve may be timed in 
order to secure the maximum efficiency 
of the cycle. The main cams are all of 
cast iron with working surfaces chilled 
and ground. Each has a throw of one 
inch which is communicated to the valve 
spindle by levers fitted at one end with 
hardened steel rollers engaging the cams, 
and at the other with adjustable steel 
tappet pins engaging the ends of the valve 
stems. All igniters, which are of the 
standard Westinghouse make-and-break 
type as employed in the single-acting type 
engine, are operated by a quick drop cam 
which is mounted in such a manner as to 
enable the ignition point to be varied any 
number of degrees in advance or follow- 
ing dead centre as may be most suited 
to the gas used. 

Close and sensitive regulation is se- 
cured through a spring-weighted fly-ball 
governor mounted upon a vertical shaft 
geared to the lay shaft. This governor is 
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in many respects similar to that employed 
in the Westinghouse-Parsons steam tur- 
bine and consists of bell-crank ball-levers 
swung on knife edges and encased in neat 
and substantial iron housings. By means 
of a special spring external to the governor 
the speed of the engine may be changed 
within small limits, this expedient being 
found quite necessary in synchronizing 


alternating-current generators and in dis- — 


tributing the load between them after 
having been threwn in parallel. The 
governor mechanjsm sis easily kept lubri- 
cated by an oil*cup at the top of the 
spindle. 

As before referred to, the governor con- 
trols the speed of the engine by varying 
the quantity of mixture admitted at each 
induction stroke. The proper proportion- 
ing of air and gas, as well as the 
controlling of quantity to suit the load, 
is accomplished by means of a two- 
part valve. Each part is rotatable by 
means of an external lever moving over 
a graduated arc, and the proper propor- 
tioning of air and gas may be readily 
ascertained while the engine is in opera- 
tion. Independently of this operation, 
however, the vertical movement of the gov- 
ernor valve as it receives its motion di- 
rectly from the governor determines the 
quantity of mixture passing into the gas 
boxes which extend in either direction 
from the mixing chamber to the four- 
cylinder admission ports. Gas and air 
are admitted to the mixing valve at at- 
mospheric pressure, secured, in the case 
of the gas inlet, by an automatic dia- 
phragm pressure regulator located in the 
basement. With proper adjustment, what- 
ever the pressure of the gas on the supply 
main, gas is always delivered to the en- 
gine at atmospheric pressure. 

Starting is accomplished through the 
use of compressed air. In this case, the 
rear cylinder is used for this purpose and 
is provided at each end with small spring- 
backed poppet valves opening only with the 
air pressure. This cylinder is for the time 
being converted into a simple compressed- 
air motor by throwing out of service the 
main admission cams and throwing in two 
auxiliary cams which engage the exhaust 
valves in a double-throw instead of a sin- 
gle-throw movement. Two additional 
double-throw cams permanently mounted 
at right angles upon the lay shaft serve 
to admit compressed air at the proper 
moment to the starting cylinder. These 
operations, though apparently complex, are 
extremely simple in practice and involve 
only the temporary alteration of the cam 
movement by means of convenient levers, 
and the admission of the compressed air 
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which is controlled by a single-plug valve. 
One attendant standing at the rear cylin- 
der can readily start the engine without 
changing his position. After one or two 
strokes by compressed air, the regular com- 
bustion cycle in the forward cylinder com- 
mences and the supply of compressed air 
may then be cut off, the cam mechanism 
returned to its normal position, and the 
ear cylinder then comes into regular serv- 
ice. The entire operation of starting may 
be readily accomplished within one min- 
ute, and the fact is on record that with 
the vertical single-acting type of engine a 
number of 300-horse-power units have 
been started cold, run to full speed within 
a period of twenty-five seconds, and full 
load applied within forty seconds. Com- 
pressed air for starting is supplied by a 
double-acting compressor in the basement, 
driven by a five-horse-power motor through 
Morse chain gear. The air is stored at 
about 150 pounds pressure in three steel 
tanks. 

Lubrication of the cylinders is auto- 
matically accomplished by two reciprocat- 
ing sight-feed oil pumps operated from 
two of the cam levers. These pumps re- 
ceive their supply from reservoirs mount- 
ed just above them, fitted with glass win- 
dows at either end so that the attendant 
may readily observe the height of the oil 
and prevent damage to cylinders and pis- 
tons from discontinuance of the oil sup- 
ply. Other parts of the engine are lub- 
ricated with the usual oil cups with the 
exception of the crank pin, for which a 
special device is provided consisting of 8 
circular groove turned in the outer face 
of each disc. Oil is conducted to this 
groove by a small pipe, and the centrifu- 
gal action forces it outward through ducts 
leading to the wearing surfaces of the 
pin. 

Circulating water is piped to the sev- 
eral parts from cast-iron water boxes or 
headers located beneath the floor. These 
receive their supply from the exposition 
water system, and all parts of the engine 
are supplied in multiple from these, head- 
ers. 

The principal difference in construction 
of the vertical engine, outside of the dif- 
ferent arrangement of cylinders, results 
from the employment of the single-acting 
principle, in which only the upper side 
of the piston receives the pressure of the 
expanding gases. A long trunk piston 
is, therefore, made use of, thus dispensing 
with the crosshead. 

The distinguishing characteristic of the 
vertical engine is its self-contained con- 
struction, all the main moving parts be- 
ing enclosed in a cast-iron casing which 
is filled with oil up to the shaft. The 
cranks during their revolution dip into 
this oi] and furnish splash lubrication to 
all the internal parts, including connect- 
ing rods and pins and cam shaft which 
is also mounted inside the crank case. 
The construction of the engine in other 
particulars and its operation resemble 
closely that of the horizontal engine and 
needs no further description. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW SOUTH AMERICAN ELECTRIC TRAMWAY—The Bue- 
nos Aires Grand National Tramways Company, operating about 
fifty miles of horse tramways in and around the capital of the Argen- 
tine Republic, is to convert its system into electric traction. A 
contract has been let for 100 double-car equipments and auxiliaries. 


DELAWARE & HUDSON TO USE ELECTRICITY—It is re- 
ported that the Delaware & Hudson Railroad Company has almost 
completed preparations to operate electric trolleys on all of its 
northern divisions. Plans have been made to operate the trolley 
cars over the rails of the steam roads, so as not to interfere with 


the steam traffic. 
APPROPRIATION FOR WIRELESS TELEGRAPHY—The 
bureau of equipment of the navy department will recommend that 
an appropriation of about $300,000 be made for wireless telegraph 
installations and apparatus for the fiscal year of 1906. With this 
sum it is calculated that the more important stations and vessels 
of the navy can be equipped. The estimate will go first to Secretary 
Morton for approval, and he has not yet examined into the matter 
sufficiently to decide whether it is wise to ask Congress for such a 


large sum. 
ALASKAN TELEGRAPH BUSINESS—The Postal Telegraph- 
Cable Company announces that it is now ready to accept business 
for Sitka, Juneau, Haines, Mission and Skagway, Alaska, by the 
new government cable just opened between Seattle and Sitka. The 
following are the rates from Portland: to Sitka, $1.75 for ten words, 
seventeen cents for each extra word; to Juneau, $2 for ten words, 
nineteen and one-half cents for each extra word; to Haines, Mission 
and Skagway, $2.25 for ten words, and twenty-two cents for each 
additional word. Reductions in rates to other places in Alaska 


will be made in the near future. 


NEW YORK CENTRAL CLOSES DEAL FOR PURCHASE OF 
POWER—It has been stated that the New York Central & Hudson 
River Railroad Company has closed a contract with the Ontario 
Power Company, of Niagara Falls, Ont., by which the Central 
will secure the entire production of electricity for the first twenty- 
five years. The Ontario Power Company’s plant is now in process 
of construction, and it is expected that it will be finished next year 
for the development of 8,000 horse-power. The capacity will be 
increased to 25,000 horse-power. At present there has been no offi- 


Cial verification of this statement. 


THE ELECTRIFICATION OF 
COLORADO—The first of the largest companies 
(Col.) to introduce electricity in its property is the Yak Tunnel, 


and the work of installing the plant is progressing rapidly. The 
work of wiring the tunnel and making different connections with 
trolley wires and feeders is almost complete, and it is expected 
that by the middle of September the whole of the three miles of 
underground workings will be ready for electrical operation. In 
addition to the industrial railroad and the lighting of the prop- 
erty, electrical hoists and pumps will be installed. 


CONSOLIDATION OF LONG-DISTANCE TELEPHONE LINES 
—Articles of incorporation have been filed at Pierre, S. D., for the 
Dakota Centra] Telephone Company, with a capital of $5,000,000. 
This is practically a consolidation of the long-distance lines in 
South Dakota under one management, and includes lines which 
reach into Minnesota, Iowa, Nebraska and North Dakota. Ar- 
rangements have been concluded for acquiring most of these lines, 
the principal stockholders being stockholders in the new company. 
When completed, the Dakota Central will be one of the strongest 
independent companies operating in the Northwest. The directors 
are J. L. Zeitlow, J. F. Zeitlow, W. E. Bickelhaupt, Isaac Lincoon 
and C. N. Herrid. 


MORE LONG-DISTANCE TROLLEY LINES IN OHIO—The la- 
test step taken by the Appleyard system of interurban lines in Ohio, 
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in accordance with its policy of establishing, in the near future, 
a transstate electric traffic, is its determination to issue forty-year 
bonds at five per cent, to the extent of $750,000, with which to defray 
the expenses incurred in the construction of an electric line between 
Bellefontaine and Lima, and to transform the motive power of the 
Ohio River & Western Railroad from steam to electricity. Upon 
the completion of this work in the coming spring, and by reason of 
the friendly relations existing between the Appleyard and the 
Tucker-Anthony syndicates, through interurban traffic between 
Wheeling, W. Va., and Lima, Ohio, will be practically completed. 


ILLINOIS TUNNEL LEASES MORE PROPERTY—A lease has 
been made by the Northwestern University to the Illinois Tunnel 
Company, of property with a north frontage of 190 feet on the 
south branch of the Chicago river; 190 feet on the Chicago & 
Alton Railway right of way on the south; 800 feet on Quarry street 
on the west, and a slip on the east. The lease is dated September 
19, and runs to October 15, 2003. The property contains 118,356 
square feet. The rental of $297,000 for the term is as follows: 
$1,500 in advance October 15, 1904, and $1,500 on the fifteenth day 
of the months of April and October of each year during the re- 
mainder of the term. The lessee is to erect, on or before Septem- 
ber 1, 1907, buildings, railway tracks or other fixed improvements 
costing not less than $100,000. At the end of the term of the 
lease, the lessor may purchase the buildings, or the lessee shall 


have an extension of ten years at the same figures. 


A NEW DATE SET FOR BRIDGE CARS—It has been an- 
nounced that tracks will be laid from one end of the new Will- 
iamsburg bridge to the other by November 1. Athough this bridge 
—the first of the new structures designed to relieve the traffic con- 
gestion between Brooklyn and New York—was opened to the public 
on December 19, 1903, it is probable that a full year will have 
elapsed, before passenger traffic is inaugurated. Contracts have been 
let, aggregating $400,000, for tracks across the bridge and terminal 
loops on the New York and Brooklyn plazas. Underground elec- 
tric lines are being built by the Metropolitan Street Railway Com- 
pany to connect the Eighth street crosstown line and the Second 
avenue line with the bridge tracks, so that the Metropolitan com- 
pany will be able to run its cars through to the Brooklyn plaza 
when the bridge lines are completed. The Brooklyn Rapid Transit 
Company expects to run some of its cars to the New York termi- 


nal early in December. 


TELEPHONE COMPANY TAKES ON TRUST DEED FOR A 
LARGE AMOUNT—A trust deed of $50,000,000, made by the State 
Independent Telephone and Telegraph Company of New Jersey to 
the American Trust and Savings Bank, as trustee, has been filed 
in Chicago, Ill. The loan obtained is in the nature of a bond issue, 
and is stated to be for the following purposes: ‘To acquire, im- 
prove, extend, enlarge and develop the property the telephone com- 
pany has purchased from the Northwestern Telephone Company, of 
Illinois, and the personal property of said company, upon which prop- 
erty there is an existing bonded indebtedness of $500,000, and the com- 
pany, as a part of the purchase price of property so acquired, is 
desirous of redeeming and retiring its bonded indebtedness.” The 
bonds are payable January 2, 1927, drawing five per cent interest. 
The trust deed is on all the property of the State Independent 
Telephone and Telegraph Company, which has offices in Jersey 


City, Chicago and Aurora. 


THE TORONTO & NIAGARA POWER COMPANY—The work 
of building the plant of the Toronto & Ontario Power Company, 
formed to construct transmission lines from Niagara falls to Tor- 
onto, is well under way. The line is eighty-six miles long. The 
right of way has been purchased for the entire system, and will be 
eighty feet wide, sufficient to accommodate the rails of the pro- 
posed Toronto & Hamilton Electric Railway Company. This right 
of way will also convey the power cables. Two transforming sta- 
tions are being erected in Toronto, and cable towers have been 
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erected as far as Davenport. From Davenport the line will run, 
in a northwesternly direction, through Toronto Junction to Lambton 
Mills. From this point it will parallel the Canadian Pacific Rail- 
way to Islington, and then run in a direct line west of Clarkson. 
From this point it will parallel the Grand Trunk Railway to a 
point north of Bronte, and from here in a direct line to Burlington. 
The constructing company has secured the consent of the townships 
of Nelson and Saltfleet to run across the beach, but it is not 
yet decided whether the line will follow the beach or pass through 
Hamilton. From Hamilton the line will proceed to a point near 
Stony Creek, thence up the mountain to the top of the escarpment 
just beyond Grimsby, and then in a direct line to Niagara fals. 
A branch line will be constructed from Islington to New Toronto, 
a distance of about three and one-half miles. 


MEXICAN ELECTRICAL NOTES—The company which holds 
what is known as the Perez concession for the utilization of water- 
power from the Santiago river, in the state of Jalisco, is making 
arrangements to transmit electrical energy to the city of Aguascali- 
entes, a distance of about 110 miles. The length of river covered 
by the concession is about thirty miles. with a variable fall of 670 
feet. It is expected that not less than 30,000 horse-power can be 
developed. W. A. Rogers, of New York, is one of the owners of the 
concession, and J. M. Garcia, Lazaro Lepetiche and Latour de Vas- 
quez, all of Guadalajara, are primarily interested in the enter- 
prise. The Mexican Railway, known as the “Queen's Own,” and 
one the oldest railroads of the republic, purposes, if consent can be 
secured from the London officials, to electrify the entire line from 
Mexico City to Vera Cruz. The overhead trolley system will probably 
be installed. Mr. Benjamin Barrios, of Mexico City, has obtained from 
the government a concession for the construction of an electric line 
from Mexico City to Pueblo. The concession specifies that at least ten 
kilometres of the road must be built each year, and the first ten 
within the next twelve months. A deposit of $18,000 was required 
as a guarantee for the fulfilment of the contract. The line will 
be used for the carrying of passengers and freight. An American 
company is making efforts to secure the contract to furnish elec- 
tric light to Culiacán. This company is stated to have a capital 
of $100,000, and purposes taking over the old plant and expending 
a large sum in improving and extending its service. The plant is 
now owned by Carlos Escovar, and the service, it is stated, is inade- 
quate. 

LEGAL NOTES. 


CONTRACTS BY TRELEPHONE—It has been decided that where 
the terms of contract are discussed over the telephone, the place 
of contract is the residence of the party accepting the offer. 


FIVE-CENT TELEPHONE JUDGMENTS—The justice courts 
of Chicago have rendered many judgments against the Chicago 
Telephone Company for nickels dropped in public stations in cases 
where connections with parties called are not secured. 


RIGHT TO CUT WIRES—The Winnebago County Telephone 
Company was awarded damages to the amount of forty dollars in 
a suit which was brought against a building mover who had cut 
six wires of the company which impeded his progress. 


ORDERED TO RESTORE TELEPHONE SERVICE—The New 
York Telephone Company has been ordered, in a peremptory writ 
of mandamus by Justice White of the supreme court, Brooklyn, to 
restore its service to the New York and New Jersey Distributing 
and Circulating Company. 


RESPONSIBILITY FOR SAGGING WIRES—A judgment against 
the Bell Telephone Company was given recently for damage done 
to a steamer. the smoke-stack of which was torn off by sagging 
wires during high water in the river. Suit was brought at the 
rate of $500 a day and damages were awarded in full. 


DUTIES OF TELEPHONE AND TELEGRAPH COMPANIES— 
In the superior court of Pennsylvania, it has been decided that if 
the employés of a company mutilate trees on private property, 
the company may be held responsible and that wires placed on 
houses without permission, may be removed by the owner. 


IN THE CASE of Herbert vs. the Lake Charles Ice, Light aad 
Water Company, La., it was held that the duty of an electric light 


ELECTRICAL REVIEW 


Vol. 45—No. 12 


company conveying electricity by overhead wires strung through 
the streets of a city to keep its wires constantly insulated so as to 
be prepared to guard against the effect or objects coming in contact 
with them regardless of the facts and causes which may bring about 
the contact, is absolute. 


TELEPHONE LINES REAL PROPERTY—At the last general 
assembly of Illinois a law was passed placing the property of tele- 
phone companies, especially the lines and poles, under the class of 
real instead of personal property. Under the former law telephone 
property, being considered as personal, could not be mortgaged. 


RIGHTS OF AN ABUTTING PROPERTY OWNER—In the case 
of Halloran vs. Bell Telephone Company, it was decided by the 
New York courts that when the owner of land adjoining a high- 
way does not own an interest in the highway, his rights as an 
abutting owner are not interfered with by the erection of telephone 
poles along the highway and he can not maintain an action for 
the removal of the poles. 


USE OF THE SAME TELEPHONE NUMBERS—lIn the suit of 
the Rocky Mountain Bell Telephone Company vs. the Utah Inde- 
pendent Company for an alleged infringement of the copyright law 
in using the same telephone numbers as adopted by the plaintiff, a 
demurrer of the defendants was sustained on the ground that the 
complaint did not set forth the result to the plaintiff in case the 
defendant did use its numbers. Ten days were accorded in which 
to amend the complaint. 


WHAT IS ODRINARY CARE?—In the case of Cumberland Tele- 
phone and Telegraph Company vs. Warner, in which the latter was 
injured by the breaking of a pole on which men were working, it 
was decided that the employés of the company had not observed 
the ordinary care required by law. The court defined ordinary 
care as “that degree of care usually exercised by ordinarily pru- 
dent and careful men in like occupations and under circumstances 


similar to those prevailing in this case. Failure to exercise such 
care is negligent.” 


WHEN CAN AN INDIVIDUAL COMPLAIN OF THE EREC- 
TION OF POLES?—The Missouri Court of Appeals in discussing 
the question: When can an individual complain of the presence of 
telephone poles? has said, “The erection of telephone poles in the 
city streets can not be complained of by one not suffering special 
damage, such erection being authorized by statute or ordinance. 
Granting that the company has legal right by statute and ordinance, 
to do business, it is safe against persecution by individuals in all 
cases where the individual has not a grievance for which he can 
specially claim damages. If the individual should seek to procure 
judgment owing to his mere dislike to the erection of poles, he 
would have to do it through the public prosecuting officers, unless 
he could prove that their location had caused special damage.” 


THE RESPONSIBILITY OF OWNERS OF CONFLICTING 
WIRES—lIn an action in the circuit court of Chesterfield County, 
Va., for damages occasioned by fire caused by electricity being car- 
ried from a street railway company’s wires to the plaintiff's place 
of business, the street railway company made the defense that as 
its wires being under those of the telephone company, it was not 
obliged to erect guard wires, provided the distance between them 
was sufficient to avoid contact by reason of the sagging of the 
telephone wires, and the telephone line was properly constructed. 
The court held that the company was only required to exercise 
reasonable and ordinary care in this matter and denied the con- 
tention that defendant was not responsible because it had secured 
a prior right in erecting its wires and that the telephone company 
had placed an additional burden upon it by placing its wires over 
those of the defendant. The court said that the law presumed 
that the telephone company, in erecting its line, used all ordinary 
precautions for making its wires safe. On the question of the 
duty of companies of this character to furnish modern mechanical 
appliances, it was’said that the burden rested upon the defendant 
to avail itself of the best mechanical inventions in practical use 
effectually to prevent injury from its wires coming in contact with 
the telephone company’s. 
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PERSONAL MENTION. 


MR. C. C. MAJOR has accepted the chair of Mechanical Engi- 
neering at the University of Oklahoma. 


MR. M. J. KINCH, of Holland, Mich., has been appointed super 
intendent of the interurban line between Green Bay and Kaukauna. 


MR. M. B. HERELEY, formerly general superintendent of the 
Chicago Union Traction Company, has been appointed traffic mana- 


ger. 
MR. A. W. CONNER, a graduate of Purdue University, has been 
appointed assistant professor of Civil Engineering in the Missouri 


School of Mines. 


MR. C. C. RUTLEDGE, formerly of Thomas F. Smith & Com- 
pany, has assumed charge of the contract department of the H. W. 


Johns-Manville Company. 


LIEUTENANT ALFRED T. CLIFTON, United States Signal- 
ing Service, has been ordered to proceed to Seattle, Wash., for 
duty pertaining to the Alaska telegraph system. 


MR. ROBERT R. HERTZOG has been appointed general super- 
intendent of the Chicago Union Traction Company. Mr. Hertzog 
was formerly chief supervisor of the company. 


PROFESSOR IRA REMSEN, president of Johns Hopkins Uni- 
versity, was presented with the gold medal of the Society of Chem- 
ical Industry at the annual meeting, held September 8, at Columbia 


University. 


DR. CHARLES B. DUDLEY is the author of a pamphlet, entitled 
“The Passenger Car Ventilation System of the Pennsylvania Rail- 
road Company,” in which is incorporated the study and results of 
ventilation investigations carried on by that company for a num- 


ber of years. 

MR. T. N. McNAIL, president of the Michigan College of Mines, 
was elected president of the Society for the Promotion of Engi- 
neering at the convention held at St. Louis. Professor Elwood 
Mead, University of California, was elected first vice-president, 
and Professor M. S. Ketcham, University of Colorado, secretary. 


MR. GEORGE C. MAYNARD, assistant curator of the division 
of technology, United States National Museum, Washington, D. C., 
was a visitor to New York last week. Mr. Maynard is a frequent 
contributor to the technical press, and has acted as special corre- 
spondent for many years on matters concerning government devel- 
opments in engineering. 

MR. W. P. JACKSON, superintendent of the Bay City Traction 
and Electric Company, Bay City, Mich., has resigned this position 
to become master mechanic of the traction and light properties of 
the Saginaw Valley Company. Mr. H. C. Morris, superintendent of 
the Bay City Gas Company, has been appointed superintendent of 
the Bay City street railway system retaining also his former posi- 
tion. 

MR. C. O. BAKER, president of Baker & Company, Inc., pla- 
tinum refiners and manufacturers, of Newark, N. J., and New York 
city, who returned last week from an extended European trip, 
reports that the prices of crude platinum have been very materi- 
ally affected by the draughting of the laborers from the Ural mines 
for service in the Russo-Japanese war. Notwithstanding recent 
advances, a further rise in prices seems almost assured. 


ELECTRICAL SECURITIES. 


During the past week there was every evidence at hand to dem- 
onstrate that the advancing security prices were the result of a 
sustained belief in the ability of the market to continue its swing 
upward. Since the nominations of candidates for the presidency 
for the next four years were announced, the market has picked 
up, and there is a better feeling than has existed for several months. 
In fact, it seems as though, within the last week, the whole situation 
has cleared wonderfully. It ig true that there still remains a de- 
pression in industrial conditions to offset the prosperity of the 
agricultural districts. This prosperity of the rural districts, how- 
ever, coupled with the fact that there is on hand a very large 
amount of idle money, will force speculation to a considerable degree 
during the coming winter. A very hopeful indication along with 
chis is the almost simultaneous settling of labor disputes throughout 
the country, in many cases with satisfaction and to the financial 
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advantage of the workingman. The latest reports from the iron 
and steel industry show that the recent cut in prices of finished 
products has stimulated a rather heavy demand, and there is also 
encouraging news to the effect that, for the first time in some 
months, demand is in excess of production of raw material. It 
has been found necessary to open up a number of rolling mills 
which have been closed or on half-time for some months, and a 
better prospect is evidenced by the placing of some 30,000 men on 
full time by the Pennsylvania Railroad. This is significant of the 
general improvement of carriers throughout the country. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 10. 


New York: Closing. 
Brooklyn Rapid Transit................... 567% 
Consolidated Gas ....... cee cece ce eee 206% 
General Electric s6.is54b.ccusk vcs saeiwe dees 17414 
Interborough Rapid Transit................ 147% 
Kings County Electric. ............cccc coe ee 182 
Manhattan Elevated ............ccce ce eees 157% 
Metropolitan Street Railway.............. 121 . 
New York & New Jersey Telephone......... 155 
Westinghouse Manufacturing Company...... 164 


The New York Stock Exchange has listed $12,823,600 convertible 
debenture 6 per cent bonds of 1909 for the Consolidated Gas Com- 
pany. The company’s balance sheet, showing its condition at the 
close of the first half of the present fiscal year, viz., at June 30, 
1904, compares as follows: assets, $106,352,704; liabilities, $87,548,- 
369 leaving a surplus of $18,804,335, as compared with $15,264,070 
in 1903. 

Application has been made to the Stock Exchange to list $2,469,- 
550 additional assenting stock of the Westinghouse Electric and 
Manufacturing Company. 

Metropolitan Street Ralway quarterly dividend of 1% per cent 
will be paid October 15. Books close September 24 and reopen 
October 17. 

Commercial Cable directors have declared the regular quarterly 
dividend of 2 per cent, payable October 1. Books close September 
29 and reopen October 3. 

A quarterly dividend of 11% per cent on the capital stock of the 
Manhattan Railway Company will be paid on and after October 1, 
1904, to stockholders of record at the closing of the transfer books 
September 16. The transfer books will be reopened on Wednesday, 
September 28. 

A dividend of $2 per share will be paid on October 15, 1904, to 
stockholders of the General Electric Company of record at the close 
of business on September 17 has been announced. 

Application has been made to the Stock Exchange to list $1,250,- 
000 additional capital stock of the Kings County Electric Light and 


Power Company. 


Boston : Closing. 
American Telephone and Telegraph........ 140%, 
Edison Electric Illuminating................ 260 
Massachusetts Electric ............ ccc wee 58 
New England Telephone................... 130 


Western Telephone and Telegraph preferred. 90 
August earnings of the Massachusetts electric companies show 
an increase of $30,000 as compared with last year. 


Phila delph ia: Closing. 
Electric Company of America.............. 936 
Electric Storage Battery common........... 68 
Electric Storage Battery preferred......... 68 
Philadelphia Blectric ..................005. T 
Union Traction 21:63 oxoiiwniw cen eke dee scww ees 5614 
United Gas Improvement................... 95 


A dividend of $2 a share has been declared on Philadelphia 
Traction (leased by Union Traction), payable October 1 to stock- 
holders of record on September 10. 


Chicago: Closing. 
Chicago Telephone ....................005. 120 
Chicago Edison Lignht...................... 148 
Metropolitan Elevated preferred............ 591, 
National Carbon common.................. 39 
National Carbon preferred................. 109 
Union Traction common................... 6° 
Union Traction preferred.................. 31 


Chicago Telephone directors have declared the regular quarterly 
dividend of 2% per cent, payable October 1. Books close September 
28 and reopen October 1. The company added 1,018 instruments 
during August, and now has 112,648 connected. 
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NEW INCORPORATIONS. — 
JOPLIN, MO.—Galena Home Telephone Company. $310,000. 
ELSMORE, KAN.—The Katy Telephone Company. $2,800. 
OAKLAND, CAL.—Vantana Power Company. $500,000. 
TOPEKA, KAN.—Arcadia & Drywood Telephone Company. $750. 
CONCORD, N. H.—Jefferson Telephone Company. $1,000. 
MANNING, IOWA—The Manning Telephone Company. $21,000. 


CONCORDIA, KAN.—The Home Light and Power Company. $50,- 
000. 


COUNCIL GROVE, KAN.—Council Grove Telephone Company. 
$30,000. l 


ARIEL, PA.—The Wayne & Lackawanna Telephone Company. 
$8,000. 


ST. PAUL, MINN.—The Farmers’ Mutual Telephone Company. 
$20,000. 


ELGIN, NEB.—Antelope County Mutual Telephone Company. 
$60,000. 


LANSING, MICH.—Manistique Light and Power Company. 
$100,000. 


RALEIGH, N. C.—The Franklin Telephone and Electric Com- 
pany. $15,000. 


LANSING, MICH.—Adrian & Ann Arbor Electric Railway Com- 
pany. $300,000. 


FRANKFORT, KY.—Calloway County 
Company. $1,000. 


Independent Telephone 


GUTHRIE, OKLA.—The Northwestern Telephone Company. $5,- 
000. Incorporators: S. M. James and others. 


MADISON, WIS.—Union Grove & Paris Telephone Company. 
$2,000. Incorporators: Henry Baens and others. 


TALMA, IND.—Talma Telephone Company. $5,000. 
ators: S. J. Grove, L. Grove and Omar C. Montgomery. 


Incorpor- 


CHICAGO, ILL.—Star Line Telephone Company. $100,000. In- 
corporators: H. H. Knippe, J. S. Abbott, A. L. Maxwell. 


BICKNELL, IND.—Citizens’ Telephone Company. $10,000. 
corporators: Riley H. Pickel, John Phillippe, Harmon Buck. 


In- 


CHICAGO, ILL.—Cedarville Home Telephone Company. $7,000. 
Incorporators: S. W. Roberts, H. M. Fisk and S. F. Newhall. 

HIMRODS, N. Y.—Himrods Telephone Company. $2,000. Incor- 
porators: C. M. Van Dyke, E. P. Porter, H. 8. Voorhees, Himrods. 

HARRISBURG, PA.—Bethel Telephone Company. $5,000. In- 
corporators: W. T. Phillips, J. P. Wilson and others, Finleyville. 

ALTON, ILL.—Alton Gas and Electric Company. $500,000. In- 
corporators: Charles A. Caldwell, George M. Ririe, Levi Davis. 

MACON, GA.—The Piedmont Power Company. $10,000. Incor- 
porators: R. L. McCalee, A. J. Warner, W. A. Carlisle and others. 

SOUTH BEND, IND.—Economy Electric Corporation. $10,000. 
Directors: Ulysses S. Meeks, C. M. Meeks and William F. Wood. 

ROCKLAND, MASS.—The Plymouth County Street Railway 
Company. $125,000. Incorporators: C. F. Remington and others. 

SEWARD, PA.—Seward Heat, Light and Power Company. 
$5,000. Directors: D. B. Anderson, Alex Kerr, Bert Wagner, Seward. 

CHEAPSIDE, TEX.—Cuero & Cheapside Telephone Company. 
$5,000. Incorporators: J. E. Lord, J. F. Elder and C. F. Carson. 

SPRINGFIELD, ILL.—The Rose Township Telephone Company. 
$100. Incorporators: Phillip Roessler, George Ruff and Jacob Kull. 

KIRKLAND, ILL.—Farmers’ Union Telephone Company. $2,500. 
Incorporators: William Van Wert, John Paulson and W. N. Thomp- 
son, 

WASHINGTON, D. C.—Home Telephone Company. $300,000. 
Incorporators: George H. Corey, Eugene Schooley and J. L. Cohen- 
cious. 

JASPER, ALA.—Jasper Water, Light and Power Company. $50,- 
000. Incorporators:L. W. Lollar, J. M. Cranford, D. K. Cartler and 
others. | 


CHICAGO, ILL.—Van Buren Electric Light Company. $50,000. 
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Incorporators: Howard D. Malse, Thomas F. Low and Harold M. 
Dewar. 


SOUTH CHINA, ME.—China Telephone Company. $10,000. 
President, W. J. Thompson, South China; treasurer, F. B. Foye, 
China, Me. 


FAIR HAVEN, N. Y.—Sterling Telephone Company. $960,000. 


Directors: F. B. Phillips, Frank Longley and Herbert Grant, of 
Fair Haven. 


DEPOSIT, N. Y.—Sherman & Hale Eddy Telephone Company. 


$700. Incorporators: E. A. Bronson, W. O. Curtis, J. Gordinier, all 
of Sherman, Pa. 


NEEDHAM, MASS.—Charles River Power Company. $50,000. 
President, W. H. Burgess, Somerville; treasurer and clerk, F. H. 
Brown, Wellesley. 


HALLSVILLE, OHIO—The Colerain Telephone Company. $10,- 


000. Incorporators: P. D. Robinson, A. S. Haag, A. H. Clark, T. P. 
Syloan and E. A. Reed. 


BLAINE, ME.—Aroostook Farmers’ Telephone and Telegraph 
Company. $100,000. President, F. A. Hatchett, Blaine; treasurer, 
H. O. Hussey, Blaine. 


ARLINGTON, TEX.—Arlington Light and Power Company. 
$10,000. Incorporators: William Dugan, W. C. Weeks, W. L. Sweet, 
F. A. Hodd and A. W. Collins. 


TORONTO, ONT.—Strathcona Light and Power Company. $300,- 
000. Incorporators: F. J. A. Davidson, C. A. Stone, D. A. Dixon, 
J. F. Herbert and James Bishop. 


GUTHRIE, OKLA.—Dryden Telephone Company, of Dryden. 
$1,100. Incorporators: J. S. Campbell, L. D. Perry, J. S. Wilkins, 
J. D. DeLamar and I. F. Shrewer. 


WASHINGTON, D. C.—The National Electric Power Company, of 


Mexico. $5,000,000. Incorporators: P. H. Burch, Ralph Wormelle, 
D. F. Pearce and R. K. Van Mater. 


AUSTIN, TEX.—Greenville Power and Manufacturing Company. 


$15,000. Incorporators: M. R. Graham, A. E. Edwards, G. W. Raum 
and W. H. Goolsby, all of Greenville. 


CAMDEN, N. J.—Monterey Electric Railway, Light and Power 
Company. $225,000. Incorporators: William T. Wheeler, E. F. 
Walker, T. H. Beckett, all of Camden. | 


COLUMBUS, OH1O—The Girard Telephone Company. $35,000 


Incorporators: E. N. Sotze, J. C. Koehl, E. L. Huser, S. C. Hazen, 
J. C. Jones, W. J. Wallis and R. T. Izant. 


HARRISBURG, PA.—The Farmers’ Mutual Telephone Com- 
pany. $30,000. Directors: S. N. Hopper, J. R. McPherson, E. K. 
McConnell, C. M. Linn, H. H. Bebout and others. 


LOS ANGELES, CAL.—The Bernard Light and Heat Company. 
$100,000. Directors: D. Barnard, Bakersfield; A. L. Baker, Pasa- 
dena; J. E. Jean, R. Hynes, L. R. Myers, Los Angeles. 


SPOKANE, WASH.—Nez Perce Water and Power Company. 
$100,000. Incorporators: Z. A. Johnson, Stephen Johnson, C. W. 
Lewis, J. L. Harris and T. W. Englehorn, all of Nez Perce. 


MILWAUKEE, WIS.—The Ridgeway, Jonesdale & Hollandale 
Telephone Company. $2,000. Incorporators: P. A. Peterson, Thomas 
Convey, Robert F, Brunker, William Kramer and Even Jutson. 


DAVENPORT, IOWA—Moline & Kankee Electric Railway Com- 
pany. $100,000. Incorporators: W. R. Burleigh, LaGrange; Gideon 


N. Thompson, Berwyn; H. Hamill, W. J. Gilbert and E. P. Green, 
Chicago. 


TRENTON, N. J.—Atlantic-Pacific Street Railway and Surety 
Company. $200,000. Incorporators: R. R. Robinson, D. J. Huger, 


Michael J. McTiernan. The company is to operate a street railway 
in Florida. 


INDIANAPOLIS, IND.—Vernon Electric Light and Power Com- 
pany. $5,000. Directors: J. H. Purdy, H. R. Lynn and William K. 


Dunbar, of Pittsburg, and Robert D. Morris and G. V. Menzies, of 
Mt. Vernon. 


ALLENTOWN, PA.—Allentown & Reading Street Railway Com- 
pany. $30,000. Incorporators: H. E. Ahrens, G. B. Schaefer, Read- 
ing; S. K. Hoffman, Peter L. Diener and Frank R. Wagner, of Ham- 
burg, and others. 

CAMDEN, N. J.—Telegraph Company; objects, to maintain and 
operate telephone and telegraph lines. $100,000. Incorporators: U. 
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N. Bethel, James E. Mitchell, Theodore Spencer, Winifred S. Piersol 
and H. T. Ettinger. 

BELLEVILLE, ILL.—Illinois Illuminating Company. To fur- 
nish light, heat and power for East St. Louis, St. Clair and Madison 
counties. $50,000. Incorporators: C. E. Harris, George F. McNulty 
and E. G. Bruckman. 

ST. PAUL, MINN.—Henderson Telephone Company. Incor- 
porators: Hans Ems, W. H. Leeman, Lionel A. Guilbert, John F. 
Dempsey, Philip J. Hemler, Alois W. Heberle, August Ney, Alfred 
C. Blasing and William N. Theissen. 

NEW YORK, N. Y.—Alaska Telephone and Telegraph Company. 
$100,000. Directors: A. S. Boyd, of Nome, Alaska; W. H. Duval, 
E. D. Church, J. N. Emanuel, Jr., P. V. R. Van Wyck, W. M. Lover- 
ing, A. C. Sherstone, W. N. Harding, Jr., W. B. Hough and John 
Engles, of New York city. 

BANGOR, ME.—North Penobscot Telephone Company, to con- 
struct and maintain telephone lines in the towns of Kingman, Pren- 
tiss and Carroll, Springfield and Lakeville plantation, all in Penob- 
scot County. $5,000. Officers: president, Henry Osgood, of King- 
man; treasurer, Wm. A. Blanchard, of Carroll. 

HUNTINGTON, TENN.—The Consolidated Telephone and Tele- 
graph Company. To operate lines in Perry, Wayne, Hardin and 
adjoining counties. $50,000. Incorporators: J. K. Barlow, of 
Savannah; T. S. Hughes, of Clifton; F. E. Schwab, of Nashville; 
H. E. Stubblefield, of Densons, and W. N. Sloan, of Linden. 

ALBANY, N. Y.—The Delaware & Schoharie Telephone Com- 
pany, to establish a line from Stamford, Delaware County, to South 
Jefferson, Jefferson, Blenheim, Ruth, Gilboa, South Gilboa and other 
places in Schoharie County. $2,000. Directors: H. P. Hubbell and 
E. W. Landon, of Stamford, and E. P. Jones, R. H. Champlin, of 
Ruth, and others. 

ELECTRIC RAILWAYS. 

HUNTSVILLE, ALA.—A movement has been begun to build an 

electric line from the city to the top of Monte Sano. 


YORK, PA.—Work has been begun on a trolley line to connect 
Danville and Sunbury, a distance of about thirty-six miles. 


ALLENTOWN, PA.—Work has been commenced on the Adams- 
town & Mohnsville road. The line will be entirely rebuilt. 


ELK POINT, S. D.—Capitalists are agitating the building of a 
trolley line between Sioux Falls and Egan, and from Egan to Brook- 
ings. 

BALTIMORE, MD.—Work has been started on the Middletown 
& Cecilton trolley line, materials and supplies now being delivered 
along the proposed route. 

UTICA, N. Y.—The last or northern link of the Oneonta, Coopers- 
town & Richfield Springs Electric Railway, which runs from Mohawk 
to Oneonta, has been opened. The track extends from Mohawk to 
Richfield Springs. 

NEW ORLEANS, LA.—It is reported that the New Orleans Rail- 
ways Company had signed a contract for the construction of a new 
power-house. The plans, it is said, call for the construction of a 
brick building to cost $50,000. 

DECATUR, NEB.—It is rumored that work will begin at once on 
the proposed electric road between this city and Tekamah, a distance 
of eighteen miles. All of the right of way has been secured, and 
no obstacle now lies in the way of its immediate construction. 


HARTFORD, CT.—The Consolidated Railway Company, the 
New York, New Haven & Hartford's traction holding company, will 
soon begin building a line from Central Village to Norwich, forming 
a continuous line from Worcester, Mass., to New London, paralleling 
the New London & Northern. 

LANSING, MICH.—The Bay City & Caro Railway Company has 
filed articles of incorporation with the secretary of state. The com- 
pany proposes to build an electric railway from Bay City to Caro, a 
distance of thirty-two miles. It has a capital stock of $30,000. Fred 
Slocum, a newspaper man at Caro, is one of the incorporators. 

SAN FRANCISCO, CAL.—The Northern California Counties Elec- 
tric Railway and Steam Line has been organized for the purpose 
of building an electrical line to connect Marysville, Oroville and 
Colusa and of establishing a line of steamboats to connect with the 
electric road for the handling of freight between valley points and 
this city. 
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DETROIT, MICH.—Walter C. Nelson, president of the Northern 
Traction Company, of South Bend, Ind., has filed a mortgage of 
$3,400,000 to the Knickerbocker Trust Company, of New York, and 
Benjamin L. Allen, New York, co-trustee. The mortgage covers a 
proposed electric car line to extend from South Bend to Chicago 
through New Carlisle, Laporte, Valparaiso and Hammond, Ind. 


NEWARK, N. J.—The Delaware Traction Company has been 
granted a franchise by the Hanover township committee to run 2 
trolley line from Collinsville, through Malapardis, Whippang and 
Hanover to Cook’s bridge, the dividing line between Morris and 
Essex counties. The route includes eight miles of township roads. 
It is thought that the company will connect with the Public Service 
lines at West Orange or Singac. T 


ALTON, ILL.—President J. F. Porter, of the Alton, Granite & 
St. Louis Traction Company, says that auxiliary power stations 
will be established at Granite City and Edwardsville Crossing to 
furnish power for the electric line. The main power plant will be 
at the Alton station, which must be enlarged. The necessary ma- 
chinery has been ordered, and in addition to the machinery orders 
have been placed for the passenger coaches. 


PITTSBURG, PA.—Engineers are at work surveying routes for 
a new trolley line extending from Library to Clairtom. The line 
is backed largely by leading manufacturers and others interested 
in the real estate business in Clairtom. At Library the new line 
will connect with the present line from Pittsburg to Charleroi, thus 
giving a through service to Pittsburg. The new road will enter 
Pittsburg through the Smithfield street tunnel. 


POTTSTOWN, PA.—The Pottstown & Reading Street Railway 
Company has succeeded in having an ordinance passed in the bor- 
ough council for the use of the streets for a trolley line, which will 
be the connecting link between Reading and Philadelphia. The pro- 
moters intend building a stretch of line eight miles in length be- 
tween Pottstown and Birdsboro. At present there is a line from 
Pottstown to Philadelphia and from Birdsboro to Reading. 


LANCASTER, PA.—The charter of the Lancaster, Rohrerstown & 
Mount Joy Electric Railway Company has been received at the re- 
corder’s office. This company is a merger of the Lancaster & 
Rohrerstown and the Lancaster & Mount Joy Electric companies. 
The capital stock is $400,000, nearly all of which is subscribed. The 
road will run from this city to Rohrerstown, thence to the Harris- 
burg turnpike to Mount Joy. Elizabethtown will be the terminus. 


CORPUS CHRISTI, TEX.—It is said that a contract has been 
signed for the construction of the St. Louis, Brownsville & Mexico 
road from Robstown to Bay City, through Refugio and Palacido, a 
distance of 144 miles. The construction work is to be done by 
Johnston Bros., who built the Brownsville branch and who are now 
at work on the Hidalgo branch. Grading and track-laying will start 
from Bay City. It is said work will be started at various points 
along the located line as soon as possible. 

PATERSON, N. J.—Records in the courts here and at Hacken- 
sack indicate that the State Line Traction Company has acquired 
enough property in Passaic, Sussex and Warren counties to com- 
plete a trolley line from this city to Suffern, N. Y. The line is to 
be used almost exclusively for the transportation of milk from 
places in these counties and in Orange and Rockland counties, N. Y., 
to Paterson and thence by the Hudson River Trolley Company to 
New York. This is following out an idea that has been successfully 
tried in some western states by the men who have formed the State 
Line Traction Company. Eventually, it is said, the line will be run 
to Easton, Pa. 

NASHVILLE, TENN.—The secretary of state has granted a char- 
ter to the Cambria Southern Railway, with main offices in Knoxville, 
and capitalized at $100,000. The incorporators are: J. H. Ringgold, 
H. W. Oliver, W. L. Pomeroy, J. B. Wright and J. H. Frantz. The 
new road will extend from Cave Creek, on the Atlanta, Knoxville & 
Northern Railway to points and railway connections in Georgia, 
crossing the state line in Polk County near the Conesauga river. A 
charter has also been granted to the Mentor Southern Railway, with 
a capitalization of $50,000 and incorporators identical with those 
of the Cambria Southern. This road will extend from Mentor, on 
the Atlanta, Knoxville & Northern Railway and connect with the 
same road at Vonore, in Monroe County. 
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BLECTRIC LIGHTING. 


MINNEAPOLIS, MINN.—Shell Lake will put in its own lighting 
plant. 


BRIGHTON, ALA.—The city contemplates establishing an elec- 
tric light plant. . 


AFTON, IOWA—The town voted to install a new electric light 
plant at a cost of $4,500. 


UTICA, N. Y.—The Utica Electric Light and Power Company has 
extended its line to Oriskany. 


WASHINGTON, N. J.—aA new $30,000 electric light plant has 
been completed in the Borough of Sussex. 


YORK, PA.—The $2,000,000 plant of the York Haven Water and 
Power Company has been placed in operation. 


SIOUX CITY, IOWA—The Sioux City Gas and Electric Com- 
pany will improve its system at a cost of $20,000. 


ALTOONA, PA.—The Edison Electric Light Company has begun 
erecting poles on which to string wires to Llyswen. 


NEWARK, N. J.—The Millburn Electric Company has begun the 
extension of its street lighting system in Springfield. 


TREMONT, ILL.—The Electric Light and Power Company has 
secured a new franchise from the village board for ten years. 


FORT COLLINS, COlL.—The Larimer Light and Power Company 
is expending about $10,000 in making improvements to its plant. 


CAMILLA, GA.—The city contemplates issuing $20,000 of bonds 
for the construction of waterworks and acquiring the electric light 
plant. 


BOSTON, MASS.—The annual report of the Niagara Falls Power 
Company for the year ending June 30, 1904, shows a surplus of 
$159,038. 


WATERBURY, CT.—It is said that the Woodbury & Southbury 
Electric Railway Company will operate an electric lighting plant 
in Woodbury. 


FAIRMOUNT, IND.—At a meeting of the town council a contract 
was awarded to the Larue & Patterson Electric Light Company for 
street lighting. 


PLAQUEMINE, LA.—The town has granted a franchise to the 
Ewing-Merkle Electric Company, St. Louis, Mo., for the erection 
of an electric light plant. 


HANNIBAL, MO.—The contract for the machinery to be in- 
stalled in the municipal electric plant has been awarded to the 
Westinghouse company. 


MUNCIB, IND.—Extensive improvements are being considered 
for the betterment of the street lighting of the city by the electric 
light committee of the council. 


ATHENS, GA.—The Athens street railway has received the ma- 
chinery and equipment necessary for the installation of the new 
electric light system in Athens. 


KISSIMMIE, FLA.—The building committee has completed the 
plans and specifications for the new building for the electric light 
plant, and is ready to receive bids. 


WICHITA FALLS, TEX.—The electric light plant has changed 
hands. M. Lasker, I. H. Kempner, D. W. Kempner, R. C. Malone 
and Henry Sales are the purchasers. 


NEW IBERIA, LA.—This city has closed a contract for an entire 
new system of arc lights with Gates & Company, of New Orleans, to 
form part of the present electric light system. 


SIOUX CITY, IOWA—Plants which will furnish electric light, 
steam, heat and power to patrons in Sioux City and costing $150,000, 
are proposed by the Armour and Swift interests. 


THOMSON, GA.—The contract for the construction of the elec- 
tric light plant for Thomson has been let to the Electric Supply 
Company, of Savannah, Ga. The cost will be about $9,500. 


CENTRALIA, MO.—At a special election held in this city to 
vote a ten-year franchise to P. H. Baldridge to run an electric plant, 
the proposition was carried by more than a two-thirds majority. 
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READING, PA.—AIl of the material for the electric light plant 
at Rutherford bas been delivered and it will be erected within 
the next few weeks. The current will be supplied from Harrisburg. 


LEBANON, IND.—The Citizens’ Electric Light and Ice Company, 
owned by R. A. Edwards & Son, of Peru, has been granted a fran- 
chise for twenty-five years and a ten years’ contract for city lighting. 


SUFFIBLD, CT.—The Suffield Lighting Company has signed a 
contract to furnish street lights for the towns of Agawam, Mit- 


teneague and Feeding Hills, and is now at work constructing the 
line. 


ZANESVILLE, OHIO—An ordinance authorizing the service 
board to make a one-year lighting contract with the Zanesville 


Street Railway, Light and Power Company has been passed by the 
city council. 


ROCHESTER, N. Y.—The plant and real estate of the Consoli- 
dated Gas and Electric Company, of Batavia, has been sold at 
auction to Seth W. Warren, of Buffalo, representing the bondhold- 
ers, for $35,000. 


HAMMONTON, N. J.—The Hammonton & Egg Harbor City Gas 
Company has purchased the electric lighting plant here from the 
Atlantic County Electrical Company. The gas company will merge 
the two companies. | 


ENNIS, TEX.—At a meeting of the city council a contract was 
closed with the Ennis Light and Power Company by which the city 
i3 to be better lighted than heretofore and the lights are to be 
kept burning all night. 


BURLINGTON, VT..~—The municipal lighting plant, recently con- 
tracted for, will consist of two units, each of which is capable of sup- 
plying 225 arc lamps of 200 candle-power or 2,000 incandescent lamps 
of sixteen-candle-power. 


CEDAR RAPIDS, IOWA —The Cedar Rapids & Iowa City Rail- 
way and Light Company has closed a contract for a 1,350-horse- 
power cross-compound engine, with an 800-kilowatt generator, to 
be installed in its plant in this city. 


GREELEY, COL.—The Greeley electric light plant has been sold 
to H. C. Watson, Charles Wheeler, Joseph Woolf, Asa Sterling, W. 
M. Boomer, Albert Igo, I. Rothschild, William Mayher, H. D. Parker 
and J. C. Mosher, all of them Greeley men. 


HARTFORD, CT.—Thomas C. Perkins, of this city, has acquired 
control of the Windsor Locks Electric Light Company and will take 
possession of the plant about January 1. Mr. Perkins recently dis- 
posed of the Mystic Electric Light Company. 


TORONTO, CAN.—Plans will shortly be filed at the Crown Lands 
Department for the new power development plant which the Backus- 
brooks syndicate will erect at Fort Francis. It is estimated that 
between 15,000 and 20.000 horse-power can be developed. 


SOUTHAMPTON, N. Y.—At a special meeting of the stockholders 
of the Suffolk Light, Heat and Power Company it was decided 
to authorize the purchase of the property and franchises of the 


Southampton Electric Light Company at a price not to exceed 
$13,000. 


LARAMIE, WYO.—At a special meeting of the Laramie city 
council a franchise for an electric light plant was granted to H. D. 
McCutcheon and J. D. Broyles, of Pittsburg, Pa. A contract was also 
made with the same parties for lighting the streets. The franchise 


is for a term of thirty years and the contract for a period of ten 
years from August 10, 1904. 


VIRGINIA, NEV.—The company incorporated last spring to con 
struct a large electric plant in Alpine County and furnish light and 
power for Gardnerville, Carson and this city, has secured the back- 
ing of Pennsylvania capital, and ìt is announced that work upon the 
power plant will begin shortly. 


RALEIGH, N. C.—A force of men is at work building 
the concrete dam, eighteen feet high, across the Cape Fear river at 
Buckhorn falls, thirty miles south of here, which is to develop 
8,000 horse-power, for use at Fayetteville. The dam will be 1.500 
feet long, and will reach from cliff to cliff. 


CODY, WYO.—A company financed by Denver and eastern capital- 
ists will soon undertake the construction of a plant at the falls of 
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the government dam being built on the Shoshone river. Power will 
be generated for a smelter and will also be transmitted to the mines 
at Kirwin. The plans of the company are broad in their scope and 
include the construction of an electric line from Cody to Sunlight, 
Kirwin and the Yeilowstone National Park. 


DENVER, COL.—The Northern Colorado Light and Power Com- 
pany has been incorporated with a capitalization of $500,000. The 
company plans to furnish power to mines, and for lighting towns 
and furnishing power to street railways in towns in Routt and other 
counties traversed by the Moffat road. The affairs-of the concern 
are in the hands of three directors: Rodney Curtis, Charles M. 
Hobbs and Loren Curtis. 


CHARLOTTE, N. C.—The city is now illuminated by electric 
power generated on the Catawba river near Fort Mill, S. C., eight- 
een miles distant. The power is furnished by the Catawba Power 
Company at $54 per year per lamp, against $87.50, the price formerly 
paid. The company will also supply power for manufacturing en- 
terprises and private lighting. The power plant cost upward of 
$1,000,000 and required about five years to construct. 

HIBBING, MINN.—The village has closed a deal for the delivery 
of a new engine and dynamo, in furtherance of the plan to estab- 
lish a day circuit and reduce the cost of electric lights. The present 
equipment consists of a Corliss engine of 450 horse-power, a dynamo 
of 4,500-light capacity, and a battery of three boilers. The council 
will install in addition to the present machinery a duplex compound 
engine of 175 horse-power and a 110-kilowatt dynamo of 2,500-light 
capacity. 

TELEPHONE AND TELEGRAPH. 


= FARGO, N. D.—A new telephone line is to be built west of New 
Rockford. 


WALDO, OHIO—The Marion County Telephone Company is soon 
to build a plant at Waldo. 


BINGHAMTON, N. Y.—A farmers’ telephone line is to be erected 
from Marathon to Texas valley. 


DUNWOODY, GA.—A telephone line from Roswell to Dunwoody 
has been established by the Bell company. 


DETROIT, MICH.—The Bell Telephone Company will soon com- 
mence the installation of a new system in Windsor. 


EL PASO, TEX.—The Independent Telephone Company, it is 
authoritatively announced, will be in operation by December 1, 
1904. 

ZANESVILLE, OHIO—The Bell Telephone Company is arranging 
to build a line from the river to Brush Creek to Cannelsville and 
Stovertown. 


WEST CHESTER, PA.—The Delaware & Atlantic Telephone ex- 
change, of this place, is to be connected with Glen Riddle, a trunk 


line being erected to that place. 


MILWAUKEE, WIS.—The Badger Telephone and Telegraph Com- 
pany will have a toll line in operation between Racine and the 
Mississippi river by November 1. The right of way has been se- 
cured. 


CINCINNATI, OHIO—The Home Telephone Company, of Day- 
ton, Ohio, has voted to increase its preferred stock from $400,000 
to $600,000, the new stock to retire $200,000 of the $450,000 outstand- 
ing bonds. 


LYNCHBURG, VA.—W. R. Doss, of Welch, W. Va., has secured 
a contract with the water department of Lynchburg to erect a tele- 
phone line twenty-five miles long to the site where it is proposed to 
secure water for the city. 


RICHMONDVILLE, N. Y.—A new telephone line is being erected 
between South Jefferson and Gilboa by S. J. Pierce, of South Jeffer- 
son, and C. O. Peaslee, of Ruth. It is expected that the line will 
be completed and in operation in a few weeks. 


BUTLER, PA.—The People’s Telephone Company has been re 
chartered with a capital of $50,000 with the following board of di- 
rectors: president, John Younkins; secretary, Marion Henshaw; 
treasurer, Thomas Shufflin; John V. Ritts and Albert L. Reiber. 


READING, PA.—The Pennsylvania Telephcne Company has com- 
pleted its new line between Hamburg and Kempton. It passes 
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through Windsor Castle, Lenhartsville, Dreibelbis station and 
Klinesville, and terminates at Kempton, covering a distance of about 
seventeen miles. 


DES MOINES, JOWA—The Manning Telephone Company, of 
Manning, Carroll County, has incorporated with a capital of $21,000. 
Its officers include W. B. Swaney, president; Philip Zerwas, secre- 
tary and manager, and R. R. Williams, treasurer. The officers also 
constitute the board of directors. 


MANCHESTER, N. H.—The Henniker Telephone Company has 
completed its organization and adopted by-laws. The following are 
the officers: president, George H. Sanborn; clerk, C. B. Childs; di- 
rectors, George H. Sanborn, Dana E. Huntington, W. O. Folsom, 
L. W. French and Elwin Bacon. 


YOUNGSTOWN, OHIO—Extensive improvements to its equip- 
ment in this city will be made by the Central Union Telephone 
Company. Approximately nine miles of new cable will be added to 
the company’s outside equipment. The greater portion of it will 
replace the present iron wire circuits. 


ALLEGAN, MICH.—The West Michigan Telephone Company, of 
this city, owned and operated by Major Cornwell and M. D. Owen, 
has been turned over to the Citizens’ Telephone Company, of Grand 
Rapids. It operated 500 telephones in Allegan and vicinity. Many 
improvements will be made. Two copper wires will be strung from 
here to Grand Rapids immediately. The deal was made some time 


ago. 


LYONS, N. Y.—The Wayne-Monroe Telephone Company has filed 
a certificate for extension of its lines at the county clerk’s office. 
The lines as extended will cover Wayne County and Monroe County 
as far as West Rochester. A line will be run through Ontario County 
and Cayuga County to Auburn, connecting all intermediate points 
as far south as Geneva. From Auburn a line will run through 
Weedsport and Onondaga County to Syracuse. Another line will 
extend from Wolcott through Fair Haven to Oswego, covering all 
intervening villages. The certificate calls for rights of way along 
the principal highways, with spurs or extensions to such other 
points as are necessary. 


ENGINEERING SOCIETIES. 


THE INDEPENDENT TELEPHONE ASSOCIATION OF SOUTH- 
ERN INDIANA—The annual meeting of the Independent Telephone 
Association of Southern Indiana will be held at Rockport, Ind., 
Monday and Tuesday, September 26 and 27, 1904. The present off- 
cers of this association are C. D. Knoefel, president, New Albany; 
L. G. Davis, vice-president, Salem; E. W. Pickhardt, secretary, 
Huntingburg; T. M. Thom, treasurer, Lamar. 


THE AMERICAN RAILWAY, MECHANICAL AND ELEC- 
TRICAL ASSOCIATION—An important matter which is under 
consideration by the executive committee of the American Railway, 
Mechanical and Electrical Association is the question of so extend- 
ing the scope of the association as to admit as members superintend- 
ents of the way department. It is understood to be the judgment 
of the executive committee that if the superintendents of the way 
department prefer to combine with American Railway, Mechanical 
and Electrical Association, rather than to form a separate organi- 
zation, action should be taken by the association at this year’s 
convention. Notice has been given under date of September 10, 
so that there might be thirty days’ consideration of this matter in 
advance of the next regular meeting. 


THE INTERSTATE INDEPENDENT TELEPHONE ASSOCIA- 
TION—The annual convention of the Interstate Independent Tele- 
phone Association will be held in Chicago, Ill., December 13, 14 
and 15, 1904. This convention will probably be the most impor- 
tant in the history of independent telephony. The special com- 
mittees appointed at the last convention, and empowered to act 
on questions of vital importance, have worked diligently through- 
out the year, and their reports at the next convention will be very 
conclusive, and will show that a great deal of work has been 
accomplished for the independent movement. The present officers 
of the association are: Henry A. Barnhart, president, Rochester, 
Ind.; E. H. Morton, vice-president, Minneapolis, Minn.; E. M. Cole- 
man, secretary, Louisville, Ky.; E. B. Conklin, treasurer, Aurora, Ill. 
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INDUSTRIAL ITEMS. 


THE HANCOCK INSPIRATOR COMPANY, New York, has issued 
a circular descriptive of the Hancock type “E” inspirator. 


THE C. W. HUNT COMPANY, New York city, describes in 
catalogue 046 electric hoists, winches and capstans for direct and 
alternating currents. 


MESSRS. HARVEY FISK & SONS, bankers, announce their re- 
moval to their new building, 62 and 64 Cedar street, New York city. 
Their telephone number is 5000 John. 


THE STERLING ELECTRIC MANUFACTURING COMPANY, 
Warren, Ohio, has mailed to the trade some very attractive litera- 
ture regarding Sterling special lamps. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has re- 
printed and distributed a thesis by H. C. Crowell and G. C. D. 


Lenth, entitled “An Investigation of the Doble Needle Regulating 
Nozzle.” 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., describes in bulletin No. 3059, two types of electric sew- 


ing machine motors, applicable to any of the types of machines in 
present use. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has mailed to 
the trade a circular, which is at the same time a blotter, and a 


calendar for the current month. Incidentally “Holoshade” sockets 
are mentioned. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has issued the September number of “Graphite.” It contains a 
number of good views of structures on which Graphite paints have 
been successfully used. 


THE CHAPMAN VALVE MANUFACTURING COMPANY, Indian 
Orchard, Mass., has issued an invitation to delegates to the New 
England Water Works Association’s twenty-third annual commence- 
ment, to visit its works. 


THE NORTHERN ELECTRIC MANUFACTURING COMPANY, 
Madison, Wis., is circulating a leaflet showing the Northern spherical 
motor direct-geared to a sixteen-inch Ideal engine lathe, the latter 
built by the Springfield Machine Tool Company, Springfield, Ohio. 


THE UNION SWITCH AND SIGNAL COMPANY has issued 
bulletins No. 19 on circuits for power distant signals, power indi- 
cators and annunciators, and No. 20 on automatic block signaling— 
the polarized or wireless track circuit system. These bulletins 
contain hints of use and interest to signal engineers and others 
engaged in the maintenance of signaling systems. 


THE GOULD STORAGE BATTERY COMPANY, New York, has 
closed contracts for storage batteries with the City and Suburban 
Railway Company, Portland, Ore., the Edison Electric Illuminating 
Company, Topeka, Kan., the Leominster, Shirley & Ayer Street Rail- 
way Company, and the corporation of the town of Port Arthur, 
Port Arthur, Canada; also with a number of isolated private plants. 


MESSRS. DODGE & DAY, Philadelphia, Pa., have been com- 
misgsioned to assume charge of the electrical installations on the 
property recently purchased by Alexander Brothers in Philadelphia. 
A generator will be required as well as several motors, switchboards, 
shafting and so forth. Dodge & Day will install a night set for the 
new plant of the Jeanesville Iron Works Company, Hazleton, Pa., 
and construct a transmission line to Jeanesville to furnish illumina- 
tion for the town. 


THE LOMBARD GOVERNOR COMPANY, 36 Whittier street, 
Boston, Mass., is distributing two new bulletins, Nos. 101 and 102, 
respectively. Bulletin No. 101 describes and illustrates hydraulic 
relief valves, and bulletin No. 102 describes the St. Louis exhibit 
of the Lombard Governor Company. This exhibit is located in block 
42, Machinery Hall. The water-wheel governor shown regulates 
the speed of a combined exhibit, consisting of an electric generator 
built by the Crocker-Wheeler Company, Ampere, N. J., which is 
driven by an ellipsoidal, tangential water-wheel built by the Abner 
Doble Company, of San Francisco, Cal. 
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OBITUARY NOTICES. 


MR. A. J. CORRIVEAU died on August 6 from injuries sustained 
from a street car accident on the same day. Mr. Corriveau, who was 
in his sixty-second year, was one of the first promoters of electrical 
street railways in Montreal. 


MR. JOSEPH O. PROCTOR, a prominent resident of Gloucester, 
Mass., died suddenly on September 5. Mr. Proctor was vice-president 
of the Gloucester Electric Company, and a director in a number of 
other business enterprises in Gloucester. 


DR. HENRY PALIN GURNEY was killed at Geneva by a mount- 
ain accident, the exact nature of which will never be known. He 
left his hotel alone and was not missed for twenty-four hours. He 
was probably caught in a storm, the accident resulting in his 
death. Dr. Gurney was for ten years the president of, and professor 
of mathematics in, the Durham College of Science at Newcastle. 


MR. CLARK CARYL HASKINS died at his home, 682 West 
Adams street, Chicago, Ill, on Friday, September 2. Mr. Haskins 
was one of the pioneer electricians, and was a well-known figure 
in the electrical fleld throughout the country. He was born in 
Buffalo, N. Y., on November 22, 1827, and was one of the earliest 
workers on the telegraph line, being placed in charge of the Buffalo 
office of the line constructed between 
Lockport and Buffalo, N. Y., in 1844. 
He was at one time manager of the 
Bain line office at Troy, N. Y. Mr. 
Haskins was selected in 1878 to rep- 
resent Professor Elisha Gray in ex- 
hibiting electrical devices in telegraph 
and telephone development at the 
Paris Exposition. At the close of 
the exhibition he exhibited and op- 
erated this apparatus before the Eng- 
lish Society of Electrical Engineers. 
‘Returning to Chicago, he was made 
electrician and manager of the Ameri- 
can District Telegraph Company, 
under L. B. Firman, operating the 
Edison telephone system. He was 
probably most popularly known for his work in connection with the 
multiple switchboard. He was appointed the first electric light 
inspector of Chicago, after the passage of the ordinance in De 
cember, 1883. He was the author of “Reminiscences of an Elec- 
trical Inspector,” and has contributed a number of papers on elec- 
trical topics to the technical press, and was the Chicago corre 
spondent of the ELECTRICAL ReEvirkw for a number of years. 
In 1853 Mr. Haskins married Miss Helen M. Smith, of Monroe, 
Mich., whom he survived three years. His two sons, Frank C. 
Haskins, of the Illinois Trust and Savings Bank, Chicago, and 
Dr. G. W. Haskins, of Chicago, survive him. The funeral services 
were conducted at his Chicago home on September 4, and the inter- 
ment was at Oakwoods cemetery. 


MR. C. C HASKINS, 


EDUCATIONAL. 


THE PHI BETA KAPPA SOCIETY—The Phi Beta Kappa So 
ciety held its eighth triennial council at Saratoga and elected the 
following officers: president, John A. Dermer, Schenectady, N. Y.; 
vice-president, E. B. Parsons, Williamstown, Mass.; secretary and 
treasurer, Oscar M. Voorhees. Charters were granted to ten col- 
leges and universities. 


STEVENS INSTITUTE OF TECHNOLOGY—The annual cats- 
logue of the Stevens Institute of Technology, Hoboken, N. J., has 
been issued. The introduction contains a chapter on the general 
scheme of instruction. This is carried on through the following 
departments: mathematics and mechanics, physics, engineering, 
chemistry, shop-work, mechanical drawing and designing, English 
and logic, modern languages, experimental engineering, electrical 
engineering, engineering practice, and business engineering. There 
are given a number of specimens of entrance examination papers, 
and a number of fine half-tone illustrations show to advantase 
the equipment of the various departments of this school of me 
chanical engineering. 
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CURRENT ELECTRICAL NEWB. ..... ccc ccccccccccccccccccccacacecsusceceeeeerssrestees 


INTERNATIONAL ELECTRICAL CONGRESS. 

The International Electrical Congress, which was held at 
St. Louis, Mo., during the past week, adjourned Saturday after 
a most successful meeting. The work covered by the congress 
was broad, covering not only the theory, but all the fields of 
applied electricity—even therapeutics. About 160 papers were 
read, many of them of extreme value, and at times the dis- 
cussions—in which members took part freely—were no less 
important. It is not possible to comment, at this time, on all 
the valuable contributions read there, but it may be said that 
in the character of the work and in the amount accomplished, 
this congress stands unsurpassed. 

Undoubtedly, the most important work before section A 
(General Theory) was a discussion of units and standards. 
No definite conclusions were reached—nor, indeed, could this be 


expected—but much was accomplished in harmonizing differing 
opinions. Section B (General Application) covered a field too 
broad to bear comment in but a few words. Section C ( Elec- 
trochemistry) was fortunate in having a number of foreign 
guests. One of the valuable contributions presented here was 
a paper by Dr. P. L. T. Héroult, entitled “Electrometallurgy 
of Iron and Steel.” In section D (Electric Power Transmis- 
sion) the discussion mainly turned upon the operation of sys- 
tems and details of construction of transmission lines, a phase 
of the subject of immediate importance to transmission engi- 
neers. In section E (Electric Light and Distribution) much 
interest turned upon the new types of electric lamp, there 
being presented here papers upon the new forms of luminous 
electric arcs. The Nernst lamp also came in for a good share 
of attention. Section F (Electric Transportation) devoted 
much of its time to a discussion of the new single-phase com- 
mutating motors, and the application of alternating currents 
to railways. Here there seemed to be no doubt of the necessity 
for adapting alternating currents to railway service, and gen- 
eral confidence in the newer types of motor was evident. Some 
engineers, however, showed considerable conservatism, contend- 
ing that thoughtless agitation of electrification of main lines 
would do more harm than good. Section G (Electric Communica- 
tion) listened to papers on various phases of telegraphy and 
telephony. Probably the subject of most general interest at 
this time was wireless telegraphy, and here a number of note- 
worthy contributions were received. Section H (Electrothera- 
peutics) served to bring out the remarkable and invaluable 
aid to therapeutics resulting from the epoch-making discoverv 
of Rentgen. 

The most important result of the meetings of the Chamber 
of Delegates was the decision reached to recommend to the 
governments represented that a permanent committee be formed 
of members appointed by the governments which at present 
have legislation affecting electrical units and standards, which 
committee shall consider and pass upon all proposed regula- 
tions. This committee would also consider the advisability of 
adopting standard apparatus, though such standards will un- 
doubtedly be concerned with ratings and performance, and 
not with details of construction. 

The work accomplished by the congress was large. That 
it was possible was due principally to the harmony which pre- 
vailed throughout the congress as a whole, and in each and 
every section. While differences of opinion were many and 
natural, the good of the science and the art was always the 
primary consideration. The International Electrical Congress 
of 1904 is now past historv, but the good accomplished will 


have lasting benefit. 
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FOREST TELEPHONES. 

The general impression of the purpose of the telephone 
appears to be in connection with its extensive installation in 
the cities in the whirl of the concentration of active business 
affairs on a large scale and amid the luxuries of affluence. 

While it is, indeed, true that the telephone abounds in great- 
est numbers in cities, yet the sphere of the individual usefulness 
of the instrument is not confined to great centres of population, 
nor measured by vast possessions. Indeed, its purpose is, rela- 
tively, the more useful where there is an absence of resources to 
command other methods of rapid communication. 

In the smaller towns, with sparse settlements, poor highways, 
anıl if there be street cars, their trips are at long intervals, the 
telephone is of relatively more local importance. 

Beyond the reference to farmers’ telephones, which are trans- 
forming the isolated conditions of agricultural districts in a 
manner which is truly philanthropical, few persons living in 
cities are aware of the extent to which wild forest tracts are 
traversed by telephone lines. 

During the last few years, the lumbering business has 
changed from a barbarism to a science, and the woodman does 
“spare that tree,” if it is too small for the most advantageous 
use, and thus provides for the continuation of the same variety 
of growth, instead of ruthlessly hacking the forest to a desola- 
tion, to be followed by a different growth generally of less value. 

Throughout the forests, from the St. Johns to Vancouver, 
lumber camps belonging to the same interests are connected 
together and thence to the sawmills or wood pulp works at 
frontier towns, from which communication can be held even 
to the metropolis. 

It was formerly the custom of each lumber interest to main- 
tain a force of couriers, like the voyageurs of the Hudson Bay 
Company, and these hardy men, with knapsack, would travel 
twenty-five miles a day through the wilderness, over rough forest 
paths. Now, the mill calls each camp in turn at stated hours, 
and receives reports and gives instructions to the foreman, and 
it is not necessary to dwell on the commercial advantages of 
maintaining such close touch between headquarters and outposts 
in any enterprise. Letters are read to men snowed in the forest 
fifty or a hundred miles away, and answers dictated by the lum- 
bermen to a stenographer who transcribes then at the office 
and then mails them to their homes. 

The relative contentment among the men which is established 
by this frequent communication is highly advantageous to the 
working force, and, therefore, to their employers. 

The applications of the telephone to the operations of log- 
ving are alike novel and useful. The lines are run upon forest 
trees along the banks of rivers and telephones which are con- 
tained in sheltering boxes are attached to trees and connected 
to the lime. 

The béte noir of logging is the collecting of the logs together 
at seme narrow place in a turbulent stream, and piling upon each 
other in a “jam” to which contributions are made by every 


log floating down the river to this spot. 


The formation of a jam results from some obstacle, and 
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generally occurs without warning, and it requires great labor, 
fraught with peril, to remove the logs from their constricted 
position. It is frequently necessary to use dynamite and much 
lumber is destroyed by such explosions. 

With the use of the telephone, warning of the initial forma- 
tion of a jam can be given by one of the men patrolling the 
banks, who telephones to the men up the river to stop the further 
flow of logs at calm places termed “trips,” and it is an easy 
matter to break the small jam, for which further assistance can 
he had by summoning men from points lower down the 
stream. 

As soon as the small jam is removed, the men above are told 
through the telephone to release the logs held at the “trip” and 
the stream of logs is resumed. 

Under former conditions a larger number of men were 
employed, and when a jam was begun it was necessary to send 
messengers from one to three miles through the forest in various 
directions to direct the gangs to stop the flow of logs, and others 
to summon help who are down the stream to come up and 
break the jam, which had, meanwhile, time to amplify, and then 
after the jam had been broken second messengers must be sent 
up the stream to release the logs at the “trip.” 

By the promptness of telephonic communication, the rate 
of sending logs down the stream is increased by the avoidance 
of delays. 

Beyond this, the use of the telephone renders log driving 
feasible on the smaller rapid rough streams where it was for- 
merly out of the question. 

Timber dams, with large sluiceways controlled by gates, are 
built at suitable points and the men along the river telephone 
to the men at the sluiceways to open or close the gates as the water 
may be needed. 

In the Northwest, from Spokane to Columbia Pass, the trees 
grow from sixty to one hundred feet in height, and from ten to 
thirty-six inches in diameter, and without branches for thirty 
feet above the ground. As in all these forest systems, the wires 
are attached to the trees. 

A lumberman at Hoquiam, Wash., was crippled for three 
years by an accident in the forest, and during this invalid- 
ism he directed his lumbering operations from his sickroom by 
means of telephones connected to his camps and logging booms 
on the Chelalis river, thereby conducting a business of $250,000 
a year under physical conditions which, had it not been for the 
telephone, would have rendered him, in his helpless disablement, 


dependent upon other resources, instead of being a man of 


affairs. 


The first use of the telephone in a wild country was con- 
temporaneous with its application in connection with telephone 
central stations in cities. 

During the winter of 1878, the United States Signal Serv- 
ice maintained an observatory on the summit of Mount Wash- 
ington, from which the observations were sent by telegraph. 

The observers had telephones at the summit which could be 
attached to the telegraph line that could be similarly equipped 
at the base. and would talk from their lofty vantage ahove the 
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clouds to the men at the lumber camp at the base of the mount- 


aln. 


While the Mount Washington highway was in constant use 
before the burning of the Glen House at the base, telephones 
were attached to a line along this road in 1881, and the operation 
of the stages directed in this manner. 

As highways follow the lines of deer tracks, so forest tele- 
phone lines, to lumber camps in Michigan which have been suc- 
ceeded by towns, devoted to agriculture, which follows lumber- 
ing, have, in this way, become forerunners of the toll lines form- 
ing part of the general system connecting to the telephone cen- 
tral stations in thriving communities. 

The first use of a telephone by Dr. Alexander Graham Bell, 
for any distance outside of a laboratory, was on about eight miles 
of wire fence in Canada. 

In the open country at the West given to wheat and stock 
raising, the barbed wire fence serves for telephone lines. 

The telephone has been of especial use in districts devoted 
to staple agricultural products. In the cotton-raising districts of 
the South, dealers in the centres have local buyers scattered 
throughout a large territory. The telephone operators have 
lists of these buyers in the service of each dealer, some of these 
lists numbering as high as one hundred. On receipt of the quota- 
tions for the day, the dealer asks for his list to be called up in 
turn by the toll operator, and the buyers receive instructions as 
to prices to be offered for cotton. 

In the ELEctricsL Review for September 29, 1888, an elec- 
tric light in a log cabin, built in connection with the political 
campaign raging at the time, appeared to be an anachronism 
which inspired our editorial on “A Lesson from a Log Cabin.” 

The frequent installation of the telephone in camps for rec- 
reation still continues the lesson. 

When a party was coming down the west branch of the 
Penobscot in the wilds of Maine, the guides turned their canoes 
to the bank one morning to the surprise of the sportsmen who 
did not see any indications of rapid water to need “making a 
carry”; and they were still more puzzled when the guides re- 
marked that thev were going to order their supper. 

One of them opencd a small box of a lumberman’s telephone 
at the side of a tree and telephoned to a camp, many miles away, 
stating that the party would arrive at night, and gave directions 
for a supper; and when their destination was reached ten hours 
later everything connected with the supper, including the weary 
tourists, was ready. And yet, there are city restaurants where 
telephone attachments at the tables is counted as enterprise. 

The camps in the Adirondacks are frequently equipped with 
telephones, and the sanatoriums in the north woods and the 
Maine forest, where Thoreau traveled as an explorer not so many 
Years ago, and which has never been occupied with settlement, 
is equipped with telephones and their circulars not merely 
announce the fact, but are illustrated by half-tones which give 
photographie evidence of the lines entering buildings. 

It is submitted that the results, in comparison with other 
methods of communication available in either place, show that 
the telephone service is, relatively, more important in the forest 
than in the city. 
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ELECTRICITY IN FARMING. 

The use of the electric motor for performing work on farms 
does not seem to have made much progress in this country. This 
is due, in part, to the scale on which agricultural work is mostly 
carried out here, but the main reason seems to be the fact that 
our principal farming sections are level and contain but little 
The greater part of them are far from coal sup- 


water power. 
Under such conditions, the 


plies, and hence fuel is expensive. 
horse works to the best advantage, and seems to be holding his 
own against mechanical power. On farms too small to support 
a horse, or on very large ones. mechanical power may be used 
to advantage. Another point in favor of the horse is the flexi- 
bility of the beast; the same animal can be used for all classes 
of work; hauling, plowing, driving machinery, etc., and con- 
venience in this respect offsets a greater cost of power. 

It is true that there are some isolated cases where electric 
power plays an important part in conducting farming opera- 
tions, and in the far west, where the wheat fields are of large 
proportions, steam is often used ; but, taken altogether, the work 
done on farms by mechanical power in this country, compared 
with that done by the power of our fathers, the horse, is small. 


Electricity in Farming in Europe. 
In Europe, the use of electricity in farming, while by no 


means extensive, still is more frequent than in this country. 
In Germany, a good deal of attention has been devoted to develop- 
ing electrical systems for plowing and cultivating, and other 
countries have shown a willingness to try the new system, 
France, in particular, seems to be giving electricity a thorough 
trial. The southern part of France abounds in waterfalls; the 
countries have shown a willingness to try the new svstei. 
erous of these water powers have been developed for lighting 
and furnishing power to the neighboring towns, and an impor- 
tant part of the output of these stations is used on the farms. 
Here, motors are adapted to doing all kinds of work. Thev 
are always ready to start; they are, in general, transportable, 
so that they can be moved from place to place, and they con- 
sume nothing when idle. Where the farm is fairly large, it 
owns its own motor, and keeps it working a good part of the 
day. Smaller farms combine and make one motor do the 
work for all, carrying it about from place to place as needs 
require. It is possible that in this section of the country, the 
horse has never been an important factor, and the small farmer 
has been able to get his products on the market by other means. 


A Profitable Field for the Country Power Station. 

The sale of electric power for farming seems to be a field 
well worthy of being developed by electric generating stations 
in rural sections. The work can all be done at such times so 
as not to interfere with the other work of the station, and with 
such an understanding, a low rate could be offered, which would 
prove attractive to the farmers, and yet would bring in a nice 
profit to the station. The manager of the station could also 
rely upon a great increase in the use of electric power on farms 
and in other similar work, once it is introduced, for this has 
heen the experience in all other lines of electrical application. 
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THE TESTING OF HARD DRAWN 
COPPER. 


BY LAWRENCE ADDICKS. 


Hard drawn copper is principally used 
in the form of wire for telephone and 
telegraph work and for the transmission 
of power. The tests to be applied, there- 
fore, cover electrical conductivity, to en- 
sure proper resistance, tensile strength 
to guarantee service on long spans, elas- 
ticity to take care of changing stresses 
due to variation in temperature at dif- 
ferent seasons, and ductility to guard 
against undue breakage when twisting 


Fic, 1.~VABIATION IN ULTIMATE ELONGATION 
ALONG LENGTH OF WIRE. 


up joints. Very large solid wires are sel- 
dom used owing to their inflexibility, 
stranded wire being substituted. Owing 
to this circumstance and to the fact that 
enormous quantities of wire are used in 
No. 12 B. & S. and adjacent sizes, the 
following remarks apply largely to this 
size, which is 0.081 inch in diameter, as 
typical. 

Copper reaches a wire mill in the shape 
of pointed end wire bars, which are cast- 
ings of about four by four-inch section 
and three feet or more in length, the di- 
mensions varying somewhat with the 
weights, which run from 100 to 300 
pounds in the usual sizes. These are 
placed in a heating furnace where, in 
about an hour, they are brought to a clear 
heat and taken to the rolls. Here the 
copper is given from fifteen to twenty 
passes through suitable grooves, reducing 
it to one-quarter-inch rod before it drops 
much below a visible temperature, or 
about 900 degrees Fahrenheit. This rod 
is coiled up and immersed for an hour 
in a pickling liquor, containing about ten 
per cent of sulphuric acid, in order to 
dissolve the heavy scale of oxides formed 
during the rolling process. It is then 
thoroughly washed to remove the adher- 
ing liquor and fine copper dust resulting 
from the reduction of cuprous oxide in 
the pickling tank, and finally dipped in 
a tallow mixture, kept fluid in a steam- 
jacketed pot. 

The rod is now ready for the wire 
mill proper. It is taken to a “bull- 
block” and six dies are strung upon it, 
the largest being perhaps sixty feet from 
the end, the next fifty, and so on. The 
sizes of these dies vary somewhat at the 
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different mills, but, provided the wire is 
not strained beyond its elastic limit, this 
has but little to do with the final result, 
the strength attained depending chiefly 
upon the percentage reduction in area 
and the speed of drawing. The continu- 
ous drawing machine is now strung up 
and the entire coil drawn down to No. 
12 at one operation, the wire being turned 
out at the rate of about a mile in six 
minutes. The continuous machine con- 
sists of a row of dies placed between 
drawing rolls, which are speeded up to 
a little more than the required velocity 
of the wire at each point. The wire is 
given several turns around each roll, and 
the friction between the wire and the roll 
regulates automatically the amount of 
slip necessary to produce just the right 
speed to keep the wire under the proper 
tension. The dies are revolved and the 
drawing rolls churn through soapy water. 

The rod as it leaves the rolls is but 
very little harder than annealed copper. 
It will show a tensile strength of about 


Fig. 2.—ELECTRIC CONTACT EXTENSOMETER. 


transition from this to hard drawn No. 
12 B. & S., running about 66,000 pounds, 
is gradual; wire taken from one of the 
intermediate dies showing properties mid- 
way between the two. If the wire were 
drawn at a constant speed, after passing 
the first die which is exceptional in its 
behavior, the tensile strength would show 
direct proportionality to the reduction in 
area. Increasing the speed increases the 
hardening action for a given reduction, 
but we soon reach the limiting speed from 
power considerations. In this way we 
are limited in the strength we can obtain 
in a given size of wire. No. 12 B. & S., 
for example, represents 89.5 per cent re- 
duction in area from one-quarter-inch rod, 
whereas if we start with one-half-inch 
rod we have increased the reduction to 
97.4 per cent, but at the expense of a 400 
per cent increase in the area of the rod. 
In fine wirework the speeds are very high 
and strengths approximating 100,000 
pounds per square inch may be reached. 
There is no difficulty in drawing copper 
from quarter-inch rod to the finest wire 
without any intermediate annealing. 

As the strength increases, the conduc- 
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tivity decreases at the rate of one-tenth 
per cent for every 1,300 pounds per square 
inch. Similarly, the conductivity may be 
restored at the expense of the tensile 
strength by annealing, any intermediate 
stage being arrived at by regulating the 
temperature to which the wire is raised, 
This temperature must be controlled far 
too nicely to make the annealing furnace 
a practical apparatus for anything but 
complete softening, but the results may be 
easily produced experimentally by heating 


the wire electrically by forcing it to carry 
excessive currents.* 


With increasing 
strength the elastic limit rises, while the 
elongation and twisting show smaller fig- 
ures, 

The first and foremost test is that for 
conductivity, for upon it depends the 
value of the material for all electrical 
work. The conductivity is primarily an 
indication of the purity of the metal, al- 
though it is affected by hard drawing, a 
already pointed out, and may be depressed 
by too high an annealing temperature in 
the case of soft wire.? The uniform er- 
cellence of most electrolytic copper ha 
made the usual conductivity requirement 
of ninety-six per cent hard drawn, o 
ninety-eight per cent soft, very easily 
fulfilled.’ The copper refineries now: 
days cast furnace lots ranging from 10, 
000 to 200,000 pounds, and as any varis- 
tion in the impurities of different cathote 
sheets is thoroughly distributed in the 
melting down, and as each bar is stampe 
with the lot number, the wire mill has to 
test but one out of a great many bars to 
ascertain the purity of the material in 
use. In general, the commercial output 
of the refineries usually exceeds the fg- 
ures stated above by a very safe margin. 

When it is desired to ascertain the put 
ty of the metal, tests should be made upon 
annealed samples, as they are then com- 
parable without making any corrections 
A chemical analysis of refined copper * 
rarely made, except in the case of defect 
material, where it assists in pointing ov! 
the causes of the low conductivity. 

Various bridges are upon the mari 
for testing the conductivity of wire, me 
of them being modifications of either th 
Thomson low-resistance bridge, or the 
Carey Foster slide wire bridge. Lengt 
mass are much to be preferred to lengt 
section measurements, as they are equal! 
rapid and much more precise, especially 
in the case of small wires. It was for 
merly the custom to test samples of m0" 
dinate length, one one-hundredth of * 
mile, for instance, but the modern bridg" 
seldom require more than a few feet, sot" 
taking but thirty inches. When ma 
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wires of a certain size are tested regularly, 
the writer has found a differential milli- 
voltmeter applied to the sample and stand- 
ard wires in series carrying a moderately 
heavy, but momentary, current, inexpen- 
sive, rapid and accurate.* The results are 
universally expressed as percentages of 
Matthiessen’s standard, which may be 
stated as one metre-gramme of pure soft 
copper equals 0.14172 international ohm 
at zero degree centigrade. Although this 
standard is several per cent below the 
true figure for the conductivity of pure 
soft copper, there would be no compen- 
sating advantage sufficient to warrant any 
change in what may now be looked upon 
as an arbitrary number. In standard con- 
ductors the resistance will lie between that 
of a solid rod of equivalent section and 
that of the component wires considered 
separately. 

The determination of the tensile 
strength of hard drawn copper wire is 
very simple. Of course, the primary re- 
quirement in every testing machine is 
that the load shall be applied along the 
geometrical axis of the specimen. This 
is usually accomplished with entire satis- 
faction by supporting the grips in yokes, 
which are hung from knife edges, and 
are, therefore, self-aligning. The dura- 
tion of a test is immaterial with hard 
wire. The wire frequently breaks in the 
grips with specimens of over 40,000 
pounds per square inch tensile strength. 
In this case the test must be repeated 
as the wire may have been scarred by 
the grip and thereby locally weakened. 
With softer wires the elongation of the 
specimen is sufficient to form shoulders 
at the grips, so that fracture usually 
occurs within the middle third. Where 
many wires which break at a load not 
exceeding 600 pounds have to be tested, 
a simple form of machine with direct 
leverage and a spring balance makes a 


more convenient apparatus than the 


heavy machines so universally used. A 
good warehouse balance, reading to five 
pounde, with a maximum finger, is all 
that could be desired. The length to be 
tested depends upon that specified for 
elongation, and varies from eight inches 
to five feet. The end of a coil where 
it has been drawn on the bull block 
when stringing up a continuous machine 
will have somewhat different properties 
from the rest of the wire and is, there- 
fore, usually cut off and discarded at 
the mill. No. 12 B. & S. can be drawn 
as hard as 70,000 pounds per square 
inch, or even more, but this is not a 
practical value. The 65,000 or 66,000 
of telephone specifications represents 


ELECTRICAL REVIEW 


about the limit attainable in regular 
practice. 

Elongation, when required, is always 
specified ag such a per cent in a certain 
length, as one per cent in eight inches. 
This is because at the point of fracture 
there is a local flow of metal much greater 
than anywhere else along the wire. In 
a short length this local extension will 
outweigh the rest, while in a long piece 
it counte for less, so that results are not 
comparable unless from tests upon equal 
lengths. In softer wires the extension 
varies gradually from a very little at the 
grips to a great deal at the point of 
fracture, so that tests should be rejected 
which do not break within the middle 
third of the length, as beyond these 
limits symmetry is sufficiently disturbed 
to vitiate the result. Fig. 1 shows these 
relations in diagrammatic form. The 
ordinates are obtained by marking equal 
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& S. In annealed wire it is about forty 
per cent. 

When the elastic limit is to be deter- 
mined, either the distance between gauge 
marks must be measured for successive 
loads until the proportionality between 
the stress and the strain is found to 
change, or that load which will just 
begin to produce appreciable permanent 
set must be ascertained by trial. The 
latter is the elastic limit by definition, 
while the former is the proportional limit, 
which is often assumed to be the same 
thing. Annealed wire has no defined 
elastic limit, permanent reformation fol- 
lowing the lightest load. Stretching an 
annealed wire hardens it, however, and 
if we load such a specimen to, say, half 
its strength and then release it, we have 
the copper in a form that resembles 
moderately hard wire. The most con- 
venient way to measure progressive elon- 


a 


Fig. 8.—TEnNsILE STrRESs—STRAIN DIAGRAM FOR DIFFERENT DEGREES OF HARD DRAWING. 


lengths on the specimen before testing 
and then measuring the percentage elon- 
gation in each of these different lengths 
after rupture. The abscisse denote the 
position of each unit length on the 
specimen. 

The best method of measuring the ulti- 
mate elongation is to mark the wire 
slightly with a beam compass or similar 
device, at the specified length, then to 
place each of these marks near one grip, 
break the specimen, place the ends to- 
gether and measure the distance between 
the gauge marks. The two pieces will 
never dovetail exactly, and this intro- 
duces a small but negligible error. Meas- 
urements of the amount of take-up on the 
straining screw should not be used, as 
all slippage in the grips then enters as 
elongation, and with short, hard pieces 
this error may easily give results twice 
too great. Elongation is not always called 
for in specifications. One per cent in five 
feet is a common value for No. 12 B. 


gation, without the use of autographic 
apparatus, is to scribe gauge marks as 
far apart as the testing machine will allow 
and fasten two light clips at these points. 
Load the wire lightly to straighten it, 
and then measure the distance between 
the clips with an electric contact microm- 
eter, as shown in Fig. 2. Readings should 
be taken on both sides and averaged. 
Change the loads by regular intervals and 
repeat the micrometer measurements. 
Plotting the results, stress against strain, 
will give the characteristic curve of the 
material. This also gives data for calcu- 
lating the modulus of elasticity, if de- 
sired. The elastic limit rises rapidly with 
increasing hardness in hard drawn wire. 
Fig. 3 shows approximate characteristic 
curves for copper at each stage in the 
drawing from rolled one-quarter inch rod 
through six dies to hard drawn No. 12. 
We now come to ductility tests, under 
which head ultimate elongation might 
also have been classed as it measures, 
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to a certain extent, the ability of the 
metal to flow under stress. The best kind 
of a ductility test is to draw a sample 
down to fine wire, say No. 22 B. & S. 
If the material does not break or splinter, 
no more can be desired on the acore of 
ductility. Other ductility tests are bend- 
ing, wrapping and twisting. 

The bending test is seldom applied to 
any but soft wire, where it is sometimes 
useful in determining whether the an- 
nealing has been thoroughly done and 
that therefore the wire will stand a maxi- 
mum amount of vibration, as in an arma- 
ture winding, without breaking. It con- 
sists of bending the wire back and forth 
through an angle of ninety degrees around 
a circular arc, the radius of which is pro- 
portioned to the size of the wire to be 
tested. A very convenient tool for thie 
purpose was got up some years ago by 
the General Electric Company. 

Wrapping consists of winding the wire 
closely on itself half a dozen times and 
then unwrapping and sometimes wrap- 
ping around a second time. The 
last requirement is absurd, as it is 
almost impossible to avoid kinking the 
wire and the test is needlessly severe at 
best. The reason for making such a test 
at all is that the ordinary Western Union 
joint is made by wrapping together the 
ends of the wires to be joined. A single 
wrapping and unwrapping around such a 
small diameter is certainly all that can 
be asked. The softer the wire the more 
of such treatment it will stand. 

The torsion test, or twists in six inches, 
which long held a prominent place in all 
specifications for telephone wire, is one of 
the most delusive requirements ever pre- 
scribed. ‘The telephone companies are at 
last beginning to realize this and some 
of them have lately abolished this test. 
The test is made by gripping the required 
length of wire between two vises, mounted 
like the head and tail stocks of a lathe, 
revolving the movable one at the rate of 
one turn a second, and counting the revo- 
lutions until the wire fractures. It is also 
customary to spline the stationary vise 
so that it can freely take up any change 
in length occurring in the specimen 
during test. 

Eighty twists is not uncommon in wire 
drawn to meet the old requirement of 
forty twists in six inches—neither is 
twenty-five. The unexpected almost al- 
ways happens. Consecutive lengths of 
the same piece of wire may differ by 
100 per cent. A couple of years ago the 
writer devoted considerable time to an in- 
vestigation of the causes of these vagaries 
and satisfied himself that the test bore 
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practically no relation to the quality of 
the copper. The most probable cause is 
imperfect pickling after rolling. The 
scale formed in the rolls is a mixture of 
cupric and cuprous oxides. ‘These are 
acted upon by the pickle as follows: 

CuO + H,SO, = CuSO, + H,O 
(u,0 + H.SO, = CuSO, + H,O + 
Cu (in form of powder) 

But the liquor has no action upon me- 
tallic copper and any of the glass-hard 
black oxide which may have been rolled 
into the fibre of the metal itself is un- 
acted upon. At any rate, before the rod 
goes to the wire mill it is sheathed by 
a very thin skin of material harder than 
the rest, and this difference is accentuated 
by the burnishing action of the dies. Im. 
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mersing either the rod or the finished 
wire in dilute nitric acid for a short time 
dissolves this skin and increases the twist- 
ing the wire will stand greatly. Wire 
drawn from cathode copper or direct 
from a piece of cast copper will give as 
high as 150 twists in six inches. While 
this skin is undoubtedly harder than the 
rest of the metal, it is exceedingly thin 
and a hard drawn wire may be dissolved 
away in acid until it is a mere thread, 
without appreciably changing either the 
tensile strength or the conductivity. 
When a very brittle material is tested 
to destruction by torsion, the angle of 
torsion may be increased until the maxi- 
mum unit stress the material will stand 
is exceeded at the outside fibre, when the 
piece snaps in two. On the other hand, 
if the material is very ductile, the speci- 
men does not break under this stress, 
but the outside fibres “flow” until the 
entire section reaches the maximum fibre 
stress. Even hard drawn copper ap- 
proaches the latter case more nearly than 
the former. The hard envelope, or akin, 
however, seems to yield at one point as 
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the test proceeds, and confines the twist- 
ing largely to a comparatively short 
length of the specimen. With either the 
cathode or the cast-rod wire mentioned 
above, local twisting takes place much as 
local elongation occurs in the tensile test, 


but before fracture the material flows 
until the entire length of the wire 1s 
twisted tightly. The action can be easily 
watched, as slight imperfections in the 
die develop as spiral elements during the 
test. Fig. 4 shows the characteristic tor- 
sion curves for hard drawn, annealed and 
cathode copper, angle of torsion being 
plotted against torsional moment. 

A word as to the law of similarity. 
This law is usually stated as follows: 
“under identical conditions and stress, 
bodies of identical material and of geo- 
metrically similar shape undergo geo- 
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metrically similar deformations.”® Ths 
relation must always be taken into ac- 
count when comparing tests on wirs of 
different lengths or diameters. 

In conclusion, then, hard drawn copper 
is always gauged by two standards, elec- 
trical conductivity and tensile strength. 
The first guarantees the chemical purity 
of the metal and the resistance caleu- 
lations; the second shows the degree of 
hard drawing attained. It is customary 
to add a ductility requirement, but It 
must be remembered that most of the 
tests prescribed are directly antagonistic 
to the tensile strength. A certain amount 
can be given in each direction, but the 
penny and the cake too is an HN possl- 
hilitv. Finally, the writer would call at- 
tention to the drawing test proposed for 
ductility in the body of this article. 
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1 For an account of experiments of this kind see paper 
by the writer in Transactions A. I. E. E.. Xx, 1598 ef sey. 


2 Ibid. 


3 These two figures, of course, only agree for wire of 8 
certain tensile strength. 


‘For a discussion of this bridge see article by the 
writer on ' Commercial Measurement of Electrical Cou: 
ductivity,” ELECTRICAL Review, April 12, 1902. 


‘The writer has measured annealed wire drawn Pi 
rectly from cathode copper running nearly 10° per cen 
and has seen claims of 104 per cent. 


® For a discussion of this law the reader is referred to 
“Marten's Handbook of Testing Materials” (trans 
late! by Henning. Wiley Sons, New York, 18%). from 
which the above quotation is taken. 
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70,000-Volt, Direct-Current Tests Made at Geneva, Switzerland. 


HE question of the transport of 
force to great distances is be- 
coming more and more impor- 

tant, seeing that the applications of 
current for lighting and traction are 
constantly increasing; and, on the other 
hand, the hydraulic forces which are situ- 
ated near the place of ronsumption are 
being successively utilized, so that it be- 
comes necessary to go to greater distances 


to find new ones which can be used. As 


an example of these conditions in Europe, 
it may be mentioned that the city of Zu- 
rich now has a project on foot for using 
hydraulic power which lies no less than 
eighty miles from the centre of distribu- 
tion. In France, where the use of hy- 
draulic power is constantly on the in- 
crease, it is proposed to secure a supply 
for Paris which will be brought from a 
distance of 250 miles. Other instances 
might be mentioned where it would be of 
great advantage to increase the length of 
the line. . 

In this connection, the new experiments 
with high voltage distribution on the di- 
rect-current system which have been car- 
ried out at Geneva under the direction of 
M. Réné Thury, the well-known engineer, 
are of special interest. M. Thury is the 
champion of the high-voltage direct-cur- 
rent system, and he seems to have proved 
that his ideas are correct by the successful 
operation of the St. Maurice-Lausanne 
high-tension line. This plant is one of 
the largest as well as the most interesting 
in Switzerland, and has been well de- 
scribed. It will be remembered that the 
line uses no less than 23,000 volts direct 
current, with a constant current of 150 
amperes. This high voltage is obtained 
by coupling several direct-current dyna- 
mos in series. In order to test the high- 
tension lines the Compagnie de ]’Industrie 
Electrique decided to build a machine 
which should produce 23,000 volts direct- 
ly. The problem was not an easy one, 
owing to the numerous difficulties which 
were met with in producing such a high 
voltage. Up to the prescnt, the highest 
tensions which have been obtained with 
direct current reach 10,000 volts. M. 
Thury first built a 23,000-volt machine, 
and as this proved a success, he proceeded 
to construct two others of somewhat 
higher voltage. Then, by connecting these 
three machines in series, he was able to 
reach the remarkably high tension of 
70,000 volts direct current. It might be 
expected that such a high voltage would 
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give rise to some interesting tests, and 
such was the case. M. Thury wished to 
find what would be the limiting voltage 
which could be used on a high-tension line 
in practical work. Seeing that the St. 
Maurice line has no difficulty with 23,000 
volts and thus distributes a large amount 
of power to Lausanne, there seemed to be 
no reason why this voltage could not be 
considerably increased. It is naturally a 
question of insulation for the most part. 
Accordingly, the first series of tests were 
made in order to find out how the stand- 
ard forms of line insulators would be- 
have towards 70,000 volts direct current. 


sulated by paper coated with a special 
insulating compound. Iach simple coil 
comprises 500 turns of copper wire 0.5 
millimetre gauge, silk-covered. The whole 
armature thus contains 24,000 armature 
turns, whose resistance when the machine 
is running is 700 ohms. It is capable of 
delivering one ampere on a normal run. 
The coils, which are Jathe-wound, can he 
easily placed in the armature slots or re- 
moved from the same. 

The commutator of the 23,000-volt ma- 
chine is made up of ninety-six segments, 
which are separated by air-spaces. It is 
fixed, contrary to the commutator of an 


Tuk THREE Macuines Usep IN 70,000-VoLt Tests AT GENEVA, SHOWING CONDENSERS 
MOUNTED ON GENERATORS. 


and especially to compare the latter with 
alternating current of high voltage. As 
is shown by the present results, the direct 
current proves much superior to alternat- 
ing current in regard to porcelain insu- 
lators and in general to different kinds 
of insulating material. 

The high-voltage machines will be ob- 
served in the engraving, which shows the 
disposition of the tests. This type of 
machine is a bipolar dynamo which has 
the external appearance of an alternator 
with radiating poles. The field is built of 
laminated iron, and revolves inside a ring 
which forms the armature. The latter is 
thus fixed and has forty-eight coils, which 
are inserted in the same number of slots 
around the periphery. The coils are in- 


ordinary dynamo. The current is taken 
from it by two small metallic brushes 
which run upon the inner surface of the 
commutator. As it was feared that 
arcs would be formed between the seg- 
ments, seeing that there is 500 volts be- 
tween each of them, a small blowing out- 
fit was provided at first. It was mounted 
inside the pulley which the machine car- 
ried and which served to drive the exciter. 
By means of two nozzles which were 
placed near the brushes a strong air-blast 
was sent against the segments in order to 
blow out the are. But when the current 
delivered by the machine became some- 
what high there was still some danger 
from short-cireuits. So it was finally de- 
cided to use a set of condensers, and these 
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are placed in shunt between each of the 
commutator segments. This arrangement 
proved highly satisfactory, and was an 
important factor in obtaining the desired 
results from these machines. These con- 
densers will be noticed above the dynamos, 
with the different wires running down to 
the commutator. 

The exciting current is furnished by a 
small separate dynamo, in the same way 
as for an alternator. The exciter will be 
noticed in the engraving, driven by belt 
from one of the large machines. It is 
well insulated from the ground as well as 
its regulating rheostat. The maximum 
exciting current was calculated at four- 
teen amperes and eighty volts, but in prac- 
tice it suffices to use but eight amperes in 
order to obtain 23,000 volts from the dy- 
namo at the normal rate of 600 revolu- 
tions per minute. The usual voltage which 
the dynamo is designed to give is from 
18,000 to 20,000 volts, but it can easily 
be run for a few minutes at 23,000 volts, 
which is the maximum needed for these 
tests. | 

According to this, it seems that there 
would be no difficulty in building a ma- 
chine for much higher voltages. It is a 
question of dimensions and also of cost. 
It was preferred to use several machines 
of this type placed in series, as this al- 
lowed of reaching the highest possible 
voltages without any other precaution 
than that of insulating from the ground. 
This latter point was obtained without 
any difficulty. In the present type of ma- 
chine, the interior bore of the armature is 
fifty-eight centimetres (23.3 inches). The 
peripheral speed at 600 revolutions per 
minute is therefore 18.22 metres per sec- 
ond, which is a comparatively low rate, 
seeing that as high speeds as fifty metres 
are sometimes reached. 

To give an idea of the tensions which 
are necessary for an economical trans- 
mission of power, it may be said that if 
we admit the use of direct current, allow- 
ing a loss of ten per cent in the line 
and a weight of copper of thirty kilo- 
grammes (sixty-six pounds) per electric 
horse-power received from the line, an 
initial tension of 4,200 volts will be 
needed for ten kilometres distance (six 
miles), 42,000 volts for 100 kilometres 
(sixty miles), and 42,000 volts for 1,000 
kilometres (600 miles). The use of the 
earth as a conductor allows of doubling 
these distances for the same voltage, loss 
and weight of copper, or to reduce the 
voltage to one-half. On the contrary the 
use of alternating current reduces these 
distances, owing to secondary phenomena 
which increase the loss in the line. 
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It became, therefore, of great interest 
to find out whether the advantages due 
to the use of direct current held good 
at high voltages. Seeing that no con- 
clusive experiments had as yet been made 
beyond 25,000 volts, it might be asked 
whether some unexpected phenomena 
would not show themselves when this ten- 
sion should be doubled or tripled in 
value, and whether the critical point of 
voltage which was practicable for indus- 
trial use would not be reached sooner than 
was imagined. In order to make the ex- 
periments at a much higher voltage than 
had been heretofore used, three special 
dynamos were coupled in series. Each 
of these machines was of the high-voltage 
type constructed specially according to 
M. Thury’s designs. The first dynamo 
could give 20,000 volts easily, while the 
second and third gave 25,000 volts. In 
this way a voltage of 70,000 direct current 
could be reached. As each of the ma- 
chines could give one ampere as a maxi- 
mum current, from sixty to seventy kilo- 
watts was obtained from the combination 
and this was a much greater power than 
was really needed for the experiments. 

These tests were made especially to find 
how the different kinds of insulators 
would behave towards direct current com- 
pared with alternating current at these 
high voltages. As we now have a con- 
siderable amount of practical data about 
the alternating current, it was of interest 
to find the relation between the two kinds 
of current as nearly as possible. This 
would allow us to determine the direct- 
current voltages which are the equivalent 
of the alternating-current voltages and 
accordingly what distance can be used 
in the transmission line in each system, 
with equal losses and equal security. 

The experiments succeeded very well, 
and it is to be regretted that they could 
not have been carried out for a longer 
time, but the high-voltage machines had 
been constructed on special orders, and 
had to be delivered. However, they show 
the possibility of some new and very 
interesting applications of direct current 
to several modern problems such as aerial 
telegraphy and the manufacture of intro- 
genous products from the air. Professor 
Kowalski, of the Fribourg University, 
profited by the occasion to make a very 
curious series of tests relative to these 
two problems besides some other experi- 
ments with the use of high-voltage direct 
current, which it is hoped to publish 
before long. 

To give a term of comparison, alter- 
nating current was used which was pro- 
duced by a special alternator. This is a 
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machine of seventy-five kilowatts with 
revolving armature. The fixed field has 
six poles, and the speed was kept regular 
at 1,000 revolutions per minute. This 
gave a frequency of fifty cycles. The 
armature is of the smooth drawn type 
with the flat coils placed on the surface 
and held by binding wire. The field 
poles covered two-thirds of the circumfer- 
ence. The electromotive force curve was 
taken by a revolving contact device placed 
on the end of the shaft. As will be 
noticed in the diagram Fig. 1, this curve 
is flattened at its summit, so that the 
maximum electromotive force, in place 
of being V 2 x the mean electromotive 
force (as in a sinusoid) is really only 1.255. 

From the standpoint of insulation 
tests, this curve is extremely favorable 
to the alternating current. The sparking 
distances are reduced to a minimum and 
the insulators resist much better at high 
voltages than with the ordinary alter- 
nating currents which are used in prac- 
tice. In order to verify this, the curve 
was altered in shape by introducing 4 
capacity into the circuit and the resulte 
were conclusive. The sparking: distances 
increased in a very considerable propor- 
tion. All the tests mentioned below were 
carried on with the direct use of the 
above wave without using such condensers. 
The variations of alternating voltage were 
obtained by regulating the exciting cur- 
rent and varying the ratio of the second- 
ary of a raising transformer. For the 
direct current, the voltage was varied by 
using from one to three of the generators 
and by regulating the field excitation. 
The direct current, it may be remarked, 
can not be considered as absolutely con- 
tinuous on account of the somewhat small 
number of commutator bars (ninety-six 
segments) and from the fact that the 
armature coils are lodged in the grooves of 
a Paccinotti ring, which increases the self- 
induction and tends to give a wave form 
to the current. However, it ie not prob- 
able that the effect of such small waves 
is appreciable in this case. 

In spite of the above conditions which 
are unfavorable for the direct current and 
favorable for the alternating, the final 
results are clearly in favor of the direct 
current. All the insulators, without ex- 
ception, resisted much higher voltages for 
continuous current than for alternating 
current, which was to be foreseen. The 
same is true for all the insulating bodies 
which were pierced by the current. Be- 
sides, the insulators which were submitted 
to direct current were found never to 
heat to any appreciable degree. This wa? 
not the case with alternating current, and 
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the effect may be explained in part by 
the absence of capacity effects with the 
former current. 

The porcelain insulators which were put 
through the tests were provided with 
their ordinary iron fittings. Only a small 
number of insulators and these of small 
size, were perforated. The spark took 
place in most cases at the exterior, be- 
tween the binding of the line wire and 
the iron support. In this case it was 
easy to shift from direct current to alter- 
nating in making the tests. The insu- 
lators which were perforated by the alter- 
nating current were still able to resist 
very high voltages of direct current, in 
the laboratory. But when exposed to 
rain the limiting voltages were naturally 
lowered, generally about one-half. 

One fact to be noted is that there is 
scarcely any crackling noise with direct 
current when the limiting tension of 
breakdown is approached; the reverse is 
true for alternating current, which is often 
accompanied by a considerable noise. In 
the same way, brush discharges are hardly 
appreciable with direct current except 
when the explosive distance is nearly 
reached. Between two wires at fifty cen- 
timetres (two inches) apart, nothing is 
observed, even at more than 60,000 volts 
direct current. Sharp points, however, 
give a slight brush discharge. Relative to 
the sparking distance between the points, 
these brush discharges prepare for the pas- 
sage of the spark. The latter then occurs 
in such an irregular manner that it was 
not possible to trace a curve which should 
be reasonably correct for the sparking dis- 
tance between the points. /[he differences 
in these distances often” reached from one 
to four. 

It was not found possible to pierce the 
porcelain insulators used in telegraphy, 
even at 65,000 volts, as well as some oth- 
ers which are used in high-tension lines 
in Europe with a moderate voltage. In 
the present tests it is sufficient that the 
porcelain be well vitrified and homogene- 
ous, and the thickness ie of little impor- 
tance. As long as we are within the spark- 
ing distance, this suffices, and as this dis- 
tance is shorter for the direct current, this 
explains why we must use direct-current 
voltages which are much higher in order 
to break down the insulation. 

Glass is very difficult to pierce with 
direct current. Ordinary white glass of 
0.12 resists very well at 25,000 volts, and 
is only perforated when an oscillatory dis- 
charge is formed by means of a condenser. 


‘A sheet of window glass will resist 60,000 
‘volts direct current and no doubt still 


higher voltages. 
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What is of importance to note is that 
the present tests have fully confirmed the 
points which were only partially noted at 
the time of making the previous tests 
upon the transmission line from the hy- 
draulic plant of St. Maurice to Lausanne 
(5,000 horse-power, 22,000 volts direct 
current). The latter tests already showed 
that the loss from insulation, even in time 
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Fie. 1.—ALTERNATING-CURRENT WAVE USED 
AT GENEVA TESTS. 
of fog, is practically zero at a voltage of 
22,000 (0.02 watt per insulator of line), 
and it was to be foreseen that this volt- 
age could be greatly increased before the 
losses by air and insulation would be ap- 
preciable. It seems certain at present that 
the limit voltage which we can not exceed 
with the material we now possess is much 
above 70,000 volts for direct current, be- 
tween the line and the ground. This fact 
makes the experiments which were carried 
on at Geneva extremely valuable, as it 
throws new light upon this important 
question. Thus the use of direct current 
enables us to reach, industrially and very 
economically, distances which are more 
than double those which are attained with 
great difficulty by means of polyphase cur- 
rents. That is to say, by the use of direct 
current, we can now reach a distance of 


Fie, 2. —SPARKING DISTANCES, DIRECT 
CURBENT. 

A—Two Spheres; B—Point — and Plate +; C—Plate +, 
Ball —, and Vice Versa; D-—Point + and Plate —. 
200 miles with only ten per cent loss and 
sixty-five pounds of copper per horse- 
power transmitted. As high as 600 miles 
is covered with the same weight of copper 
and somewhat less than thirty per cent 

loss. 

The importance of this question can 
scarcely be overestimated, especially if it 
is remembered that Switzerland alone, in 
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spite of the small extent of its territory, 
expends yearly for the coal used in the 
locomotives more than $3,000,000, which 
is paid to other countries, when the hy- 
draulic power it possesses would, no 
doubt, allow ‘it to economize this whole 
sum, besides much more. The same re- 
mark applies to many other countries, 
and the question is of interest wherever 
water power is to be found. 

The results of the experiments made at 
Geneva may be summed up as follows: 

First series. Direct current.—Spark- 
ing distance. The results differ according 
to the nature of the electrodes between 
which the spark took place and the polar- 
ity of the electrodes. The four curves 
which are shown in Fig. 2 are obtained 
by the disposition of electrodes which 
gives the most constant results. The 
spark between two points is quite variable 
and it is impossible to trace a good curve. 
In the present curves, a point, sphere or 
plate is used as an electrode, as is specified 
below the curve. 

A voint to be remarked is the great 
influence of polarity in the case of elec- 
trodes which are formed by a point and a 
plate. While at 40,000 volts the negative 
point gives a sparking distance of twenty- 
two millimetres; this distance is raised to 
forty-four millimetres, or double, when 
the point is positive. The shortest dis- 
tances are obtained between spheres (di- 
aineter, twenty millimetres), or thirty- 
one millimetres at 60,000 volts, and the 
greatest distances between a + point and 
a plate, or ninety-nine millimetres at 60,- 
000 volts, three times the value of the 
former case. 

Second series. Alternating current of 
fifty cycles—The results are shown in the 
curve, Fig. 3. The same difference is ob- 
served between curves a and c. The for- 
mer curve shows the spark passing be- 
tween two spheres at a distance not above 
seventy-four millimetres for 60,000 volta. 
It passes with the same voltage at 149 
millimetres between point and plate. The 
mean ratio of sparking distance alternat- 
ing current and direct current is respect- 


ively as follows in the different cases: 


Two spheres at 30,000 volts, ratio 1.6; at 60,000 
volts, ratio 2.5 

Plate and sphere at 30,000 volts, ratio 2.4; at 
60,000 volts, ratio 1.85. 

Point and plate at 30.000 volts, ratio 2.2; at 60,000 
volts; ratio 1.51. 


These ratios hold good even though the 
maximum tension of the alternating cur- 
rent is but 1.255 times the mean tension, 
as the wave-form shows. This is explained 
partly by the fact that the sparking dis- 
tance increases more rapidly than the 
voltage. This ratio is much higher when 
we use the current from a central station, 
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on account of the irregular form of the 
electromotive force curve which is due to 
the working of alternators in parallel or 
other reasons. 

Third series. Tests of porcelain in- 
sulators of standard types, submitted in 
turn to alternating and direct current 
voltages, which are gradually increased 
until a short-circuit occurs between the 
line wire and the iron bracket —The latter 
is always connected with one pole. These 
tests are made in two distinct series, one 
in the laboratory, on dry and clean in- 
sulators; the second in the open air on 
insulators exposed to the weather during 
a certain time. Owing to a rainfall dur- 
ing an entire day the tests could be made 
upon insulators which were quite wet. As 
will be noticed, the difference is consid- 
erable. The number of insulators tested 
together was too small to allow of making 
measurements of the energy expended with 
any precision, especially in the case of 
alternating current. A slight tendency 
to heating was only noticed with the al- 
ternating current at high voltage. The 


table below gives the results of the tests 
upon insulators : 


ee ee ——_ e 


Mean of the Breakdown 


oltages. 
R Ratio of 
ae A. C. and Rem irks. 
Alternatiug.| Direct. | D.C. 
Volts. | Volts. | 
15,000 24.000 1.60 |Tests made with con- 
tinuous rain in the 
yard. Insulators 
were perforated. 
DROW a Tests made inlabora- 
tory in dry weather. 
Insulators clean and 
wiped d Short- 
circuit between lne 
and bracket. 
2: 400 31,00) 1.59 |Test:in yard. Short- 
circuit to brecket. 
47.000, eae Tests in laboratory. 
Short-circult. 
27.000 10 000 1.48 (Tests in yard. Short- 
i circuit. 
50.090 1 ened Tests in laboratory. 
| Short-circuit. 
84.700 | 45.300 1.35 |Testsin yard. Short- 
| circuit. 
54000 J aa Tests in laboratory. 
Short-circuit. 
31,160 40,400 | 1.81 |Testsin yard. Short- 
circuit. 
81.000 | 


Tests in laboratory. 
Short-circuit. 


——. 


Fourth series. 


Tests of different kinds 
of insulating material taken from the 
storeroom and used without any previous 
preparation—The first was a sheet of 
glazed cardboard five millimetres thick. 


With alternating current the results are 
as follows: 
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The following results were secured 


when the same sheet was submitted to 
direct current: 
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has already been seen in practice on sev- 


eral occasions. Thus the greater facility 
of insulation is noted not only for trans- 


Time of Application. 


Voltage. 


Remarks. 
2 minutes............ 0. ....... 10,000 | No effect. 
2 Re ae tr EAEE eee 15,000 H 
Oe Gi E a 18,000 | “ 
2 Ue etek data Mase Maleate Na heh ca ne 20,000 | n 
4 A A E ETE EEES 25,000 


| Spark passes through. 
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These results show that the cardboard, 
which is perforated twice by the alternat- 
ing current after two minutes of applying 
10,000 volts alternating current, was able 
to resist for twelve minutes a mean tension 
of over 15,000 volts direct current, and 


mission lines, but also for all apparatus 
which is submitted to high tension, such 
as machines, motors and different ap- 
pliances. 

The problem of the transport of energy 
to several hundred miles has thus made 


Fic, 3.—SparkiIno DisTANCE, ALTERNATING CURRENT, FIFTY CYCLES. 
A—Two Spheres ; B—Plate and Ball; C—Plate and Point. 


only breaks down after four minutes ap- 
plication of 25,000 volts. 

The second test was made upon a sheet 
of white marble twenty millimetres thick 
(0.8 inch). With alternating current the 
marble is perforated entirely after seventy- 
five seconds application of 20,000 volts. 
A second trial gave two minutes and 15,- 
000 volts. Using direct current, the per- 
foration is obtained only alter fifteen min- 
utes, from 10,000 to 45,000 volts, increas- 
ing the tension by 5,000 volts at a time 
during each two minutes. As the piece 
was already weakened by the previous ex- 
periment with alternating current, it 
showed a slight brush discharge at 10,000 


volts which increased up to the breaking 


point of 45,000 volts. 

All the substances which were tried 
gave analogous results. At the breaking 
point, the voltages which are needed with 
direct current are always double those of 
alternating current. When capacity plays 
an important part, the difference is still 
greater. This shows that the difficulties in 
the industrial use of high-tension currents 
are much less with direct than with alter- 


nating current, thus confirming what 
Time of Application. Voltage. Remarks. 
First test 113 minutes.......... 9,000 No effect. 
30 seconds........... 11,000 Spark passes through. 
Second test 2 minutes.......... 9,000 Strong brush discharge. 
15 seconds additional. 9,000 


Spark passes through. 


a step in advance as a result of these ex- 
periments, now that the principal doubt 
has been settled. In the present tests it 
is not supposed that the industrial limit 


of voltage has been reached, however, and 


no doubt it can be raise considerably 
above 60,000 volts. It is hoped in the 
future that by constructing new machines 
it will be possible to make tke tests with 
direct current at 100,000 volts,’ for it ts 
only necessary to connect four of the pres- 
ent 25,000-volt machines in series, and 


this does not scem to present any special 
difficulty. 


D 


Equipping Mines with Electricity. 
The Wolverine mines No. 2 and No. 3, 
near Bay City, Mich., are being equipped 
with electric haulage systems and gen- 
erally overhauled, at an expense of $40,000. 
It is anticipated that the new service will 
augment the output of both plants nearly 


thirty per cent. Their capacity is now 


between 500 and 750 tons each day. 


———— © ap 


Wireless Instruction at Annapolis. 
Instead of establishing the school for 
space telegraphy at the proving ground 
at Indian Head, Md., it will be established 


‘at Annapolis. For the use of the mid- 


shipmen and officers, a number of addi- 


tional sets of wireless instruments vill 
be installed. 
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The Gathering of the Congress at St. Louis, September 12-17. Able Reviews of the Section 
Entertainment of the Delegates and Visitors. 


Meetings. 


HE headquarters of the International 

T Electrical Congress were opened on 
Monday morning, September 12, at 

the Coliseum, where the meetings of the 
congress were held. The attendance was 
good, there being about 900 congress mem- 
bers registered. After the opening cere- 
monies the congress broke up into sections. 
The first two days were devoted to the read- 
ing and discussion of papers. The report of 
the work accomplished during these two 
days was published in the issue of the 
ELECTRICAL REVIEW for September 17. 
The present report covers the proceedings 
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CONGRESS. 


and such papers were usually read and 


discussed at a joint meeting of the two 


sections interested. 

Wednesday, September 14, was desig- 
nated as Electricity Day. There was no 
meeting of the congress, but a joint meet- 
ing of the British Institution of Elec- 
trical Engineers and the American Insti- 
tute of Electrical Engineers was held in 
Festiva] Hall to hear the presidential ad- 
dress. ‘The meeting was called to order 
by President Arnold at 11.a. |m. This 
was the second joint meeting of the two 
societies, the first being held in England 


The Circular Tour. 


absorb the variations in load. The de- 
velopment following the application of 
these methods soon showed their limits, 
and the necessity of developing an alter- 
nating-current motor became apparent, in 
order that the field of the successful elec- 
tric railway might be extended. Presi- 
dent Arnold pointed out the objections to 
polyphase systems, the principal ones be- 
ing the objection to more than one over- 
head conductor, and that the characteris- 
tics of the induction motor are such that 
it does not lend itself to railway operation. 
Reference was made to the different types 


- 


-m 
~t ~ = 
= + ee 
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of the last four days. It should be re- 
membered that, in addition to the meet- 
ings, there was held a joint meeting of 
the American Institute of Electrical En- 
gineers and the Institution of Electrical 
Engineers, of Great Britain, this being 
the annual meeting of the former. The 
American Electrochemical Society held 
a joint meeting with section C of the 
congress, and the American Physical So- 
ciety met during the week in joint session 
with section A of the congress. While 
the main work of the sections lay along 
different lines, there were certain papers 
of general interest to two or more sections, 


in 1900 and adjourned to meet later in 
Paris at the Paris Exposition. 

The subject of President Arnold’s ad- 
dress was the electrification of railways. 
He considered the application of elec- 
tricity to railway service, and showed the 
conditions to be fulfilled differed for dif- 
ferent classes of work, referring briefly 
to notable events in the history of electric 
railways. Two important developments 
were the application of the rotary con- 
verter to railway work, enabling the power 
to be transferred by means of alternating 
currents to substations from the main sta- 
tion; and the use of storage batteries to 


of alternating-current motor which have 
been offered for railway work, the speaker 
saying that we now have, or soon will 
have, a single-phase motor which will 
prove entirely satisfactory for this pur- 
pose. President Arnold explained the de- 
velopments in the electrification of the 
New York Central & Hudson River Rail- 
road and Pennsylvania Railroad terminals 
at New York city, and said that in his 
opinion, the decision of the committee 
to use direct-current motors for the former 
was the only one that could be reached 
at the time it was made, and that the com- 
mission js still convinced of the wisdom 
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of its decision. He then considered the 
extension of the application of electric 
propulsion to trunk lines and heavy 
freight service, holding, however, that at 
this time this is the proper field of the 
steam locomotives, although he expressed 
his confidence in the ability of the elec- 
tric motor to perform the service. 


At the conclusion of the address, Presi- 
dent R. Kaye Gray, of the Institutien of 
Electrical Engineers, of Great Britain, 
moved that a vote of thanks be tendered 
to President Arnold for his address, which 
was not open to criticism, since Mr. Arn- 
old is prominent in the electric railway 
field. This motion was seconded by Colonel 
R. E. Crompton, who, in doing so, ex- 
pressed his appreciation of an audress 
worthy of the occasion. The vote was 
passed by acclamation. 

The joint discussion upon “Different 
Methods and Systems of Using Alternat- 
ing Current in Electric Railways” was 
then opened, upon the request of Presi- 
dent Arnold, by Dr. Charles P. Stein- 
metz, who said that the problem war not 
new, but had acquired increased impor- 
tance during the past year. 

Dr. Steinmetz does not believe that the 
alternating-current motor will make in- 
roads into the field mow occupied by the 
direct-current motor, but that it will de- 
velop a new field, just as the alternating- 
current system of distribution supplement- 
ed, but did not replace, the direct-current 
system of distribution first used in cities. 

The characteristics of the different types 
of motors, with reference to their ap- 
plicability for railway work, were then 
considered. The polyphase induction mo- 
tor, being a constant-speed machine with 
characteristics similar to the shunt mo- 
tor, ig not so suitable for traction as a 
motor having characteristics resembling 
those of the standard direct-current series 
motor. A successful railway motor, in 
the opinion of the speaker, must have 
variable speed, and its torque must de- 
crease as the speed increases. 

Railway work was divided into several 
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classes, such as urban, elevated systems, 
suburban railroads, main line and long- 
distance freight. The conditions to be 
met in each class were pointed out, it 
being shown that for city service the series 
direct-current motor is entirely satisfac- 
tory. There is no reason to suppose that 
the alternating-current motor will replace 
it. For interurban service, where stops 
are few and distances of transmission are 
great, an alternating-current series motor 
will probably be used. For trunk line 
service the alternating-current commutat- 
ing motor is suited, and possibly the poly- 
phase induction motor. For freight serv- 
ice practically the same holds true, but 
there must be a large excess torque for 
getting under way the induction motor, 
and here the induction motor is deficient. 

Professor John Perry thought that 
everything depends upon the motor itself ; 
that the single-phase commutating motor, 
while apparently new, is really an old ma- 
chine. Ten years ago he devised a sys- 
tem, but, due to the high frequency, it 
was found unsatisfactory. 

Mr. B. G. Lamme then described the 
development of the alternating-current 
commutating motor by the Westinghouse 
Electric and Manufacturing Company. 
This type of motor had been tried from 
time to time, as had also the polyphase 
induction motor. The great objection to 
the latter was the multiplicity of over- 
head conductors, which seemed to be fatal. 

Dr. C. V. Drysdale thought that we 
should go back to first principles before 
reaching a final decision, and asked 
whether there were not other wavs of do- 
ing the work. What is required in rail- 
way operation is force, rather than power. 
In starting, a steam locomotive has an 
advantage, in that it gives force without 
wasting power. With direct-current mo- 
tors the loss at starting is serious. He 
thought that the speakers were overlooking 
one method which met these requirements, 
namely, that devised by H. Ward Leonard. 

Mr. Frank J. Sprague cautioned 
against a hasty adoption of the alternat- 
ing-current commutating motor. This 
machine has had most diseases which af- 
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flict motors, but has been dosed until 
brought to its present condition. He 
thought that a larger and more vital prob; 
lem than the one under discussion here 
was whether electricity should be used on 
trunk lines; and while he is hopeful, the 
question is one which can only be settled 
by the hard and fast rule of necessity. 
He believes that the largest development 
will be the purchase of the electric roads 
bv the steam roads which they parallel and 
with which they compete. 

Professor Elihu Thomson, in closing 
the discussion for the day, pointed out 
that, while there had originally been two 
camps—one of the believers in the alter- 
nating current, and the other of believing 
in the direct current—now each camp is 
calling on the other for assistance. He 
mentioned and described some early events 
in the history of repulsion motors, and de- 
scribed some of the first work in alter- 
nating-current commutating motors. 

The discussion on this topic was then 
adjourned until Friday morning, when it 
was again taken up by section F. 

The paper by Colonel R. E. Crompton 
on “The Standardization of Dynamo Elec- 
tric Machinery and Apparatus” was read 
by the author. This paper is a history of 
the work of carrying out the standardiza- 
tion of electrical machinery in Great Brit- 
ain, and gives the latest rules which have 
been proposed by the British standardiza- 
tion committee. The discussion on this 
paper was postponed till Thursday morn- 
ing, when it was taken up by section B. 

On Thursday and Friday the various 
sections held their meetings, at which all 
the papers received were read either in 
abstract or by title. Many of these drew 
forth valuable discussions, but as it is im- 
possible to give abstracts of these papers 
and the discussions which would be at all 
satisfactory, it has seemed better to have 
the work of each section discussed by 
some one who is particularly interested 
in its subject. Only in this way does 1t 
seem possible to gain a fair idea of the 
success of the congress. It will be noticed 
that these discussions are not limited to 
the work of the last few days. 


Section A—General Theory—Mathematical, Experimental. 


At a meeting of the section of the con- 
gress dealing with general theory, held in 
conjunction with representatives of the 
American Institute and the British In- 
stitution of Electrical Engineers, the dis- 
cussion of our electrical units was taken 
up. A series of papers dealing with sub- 
jects bearing upon the general topic was 
first presented. Professor Moise Ascoli, 
president of the Italian electrical asso- 
ciation, gave a paper entitled “Systems 
of Units,’ in which he considered the 
feasibility of various suggested changes in 
the fundamental units. He considered it 
possible that a system based upon some 
other units than the centimetre-gramme 
and second might be an improvement, and 
looked with some favor upon the plan of 
eliminating the troublesome ‘‘4 r” from 
magnetic equations, by choosing the proper 
value for the permeability of the air or 
ether. 


By H. V. CARPENTER. 


Professors Carhart and Patterson fol- 
lowed with an account of their work with 
the electrodynometer in determining the 
absolute value of the electromotive force 
of the Clark and Weston cells. This in- 
vestigation has been under way for several 
years at their laboratory, and many dif- 
ficulties have been met in getting reliable 
and concordant results. A number of 
dynamometers have been constructed, all 
of which are intended to measure the elec- 
tric current by balancing the torque pro- 
duced in the dynamometer coil, against a 
known torque in a heavy suspending strip 
of phosphor-bronze, or other suitable ma- 
terial. Their greatest troubles have been 
in getting non-magnetic materials to wind 
the dynamometer coils upon, and to get 
a suspending wire that has no elastic 
fatigue. The first point was settled by 
adopting plaster of paris, while the latter 
is still their chief source of error. Their 


results are that the value of the electro- 
motive force of the Clark cell at fifteen 
degrees centigrade should be 1.433 volts, 
but they propose further work before 
making a final statement. The work of 
other investigators points to the same 
value, however, and the entire body seemed 
convinced that 1.433 is much nearer the 
true value than the legalized figure 1.434. 

The situation is aggravated by the posi- 
tion of the German government which has 
in effect legalized the value 1.4328 for 
the same quantity. 

Professor Carhart was followed by Dr. 
F. A. Wolff, of the Bureau of Standards, 
who discussed the present legal status of 
the ohm, volt and ampere. There seems 
to be no practical disagreement in regal 
to the value of the ohm as it is similarly 
defined by law in all leading nations an 
there seems to be little reason to doubt 
the accuracy of this definition. There 18 
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also no practical difference in the value 
assigned to the ampere, although the laws 
are variously worded. In none of them, 
however, are the specifications for the 
preparation of the silver voltameter such 
as to ensure reproducibility within 0.1 
per cent. Experiments by various inves- 
tigators, including Dr. Guthe, in this 
country show that while the value given 
for the electrochemical equivalent of silver 
is probably very good, the method of 
preparation of the voltameter can be much 
better given than in the existing laws. 
These experiments show that by the later 
methods the ampere can be reproduced 
to within about one part in 20,000. 
Curiously enough, the men who have 
been working on the Clark and cadmium 
cells have also found improved methods 
of preparing the mercurous sulphate used 
in them, which enable them to repro- 
duce the volt to almost, if not quite, the 
same degree of accuracy. Professor Car- 
hart has found that while the mercurous 
sulphate must be specially prepared to be 


_ Section B—General Applications. 


Section B, being concerned with the 
general application of electricity, neces- 
sarily took up papers upon widely varying 
subjects. It is therefore rather difficult 
to point out the most significant results 
of the four days’ work of this section 
Possibly the widest discussion was pro- 
voked by the paper on “Standardization 
of Dynamo-Electric Machinery and Ap- 
paratus,” by Colonel R. E. Crompton, 
delegate of the British Institution of 
Electrical Engineers. This paper was 
read at the joint meeting of the Ameri- 
can Institute of Electrical Engineers and 
the Institution of Electrical Engineers, 
of Great Britain, held in Festival Hall 
on Wednesday, September 14, but at this 
meeting, as there was no time for a dis- 
cussion, this was postponed until Thurs- 
day morning, when it was taken up in 
section B. 

Colonel Crompton’s paper first describes 
the work which has been carried out in 
Great Britain in an effort to standardize 
electrical machinery, and then gives in 
detail the recommendations which have 
been drawn up by the British engineering 
standards committee. These rules have 
already been published in the ELEcTRICAL 
Review. They are in good agreement with 
the report of the committee on standard- 
ization of the American Institute of Elec- 
trical Engineers, except in one feature: 
the American Institute of Electrical En- 
gineers recognizes two standard frequen- 
cles—sixty and twenty-five; the British 
committee recommends one frequency— 
fiftv—and a secondary frequency of twen- 
ty-fivé. Colonel Crompton said that his 
idea in reading his paper before the con- 
gress was to further international stand- 
ardization. 

In the discussion, Dr. Steinmetz point- 
ed out the danger of legislative attempts 
to lay down rules for the construction of 
apparatus. 

Mr. C. F. Scott said that the aim of the 
American Institute committee was to draw 


ELECTRICAL REVIEW 


sufficiently pure, the cadmium and cad- 
mium sulphate may be quite impure 
without any serious effect upon the be- 
havior of the Weston cell. All were agreed 
that if a change were to be made in the 
legal definition of the volt, that it should 
be defined in terms of the Weston normal 
cell, as its temperature coefficient is only 
one-twentieth of that of the Clark, and 
that the value should be nearly one part 
in a thousand lower than now given, and 
further, that the method of preparation of 
the cells must be completely specified. 
The points so far given were apparently 
fully agreed upon by the congress; the 
discussion being mainly upon the advisa- 
bility of asking the various governments to 
make the changes at this time. Most of 
the speakers were inclined to think that 
an error of 0.1 per cent in the definition 
of the practical electromotive-force stand- 
ard can have no effect commercially, and 
that we should wait until the value is 
more accurately known before changing. 
Further, there is considerable disagree- 


By WM. HAND BROWNE, JR. 


up a set of rules which could be regarded 
as good practice. It was not its intention 
to dictate to the constructing engineer 
how he should build his machinery. Re- 
gret was expressed at the difference in 
American and European practice in re- 
gard to frequency. It was pointed out 
that there is in this country nobody hav- 
ing authority corresponding to that of 
the British Board of Trade. 

In replying on behalf of the British rec- 
ommendations, Colonel Crompton and 
Dr. R. T. Glazebrook said that, while the 
British report had gone into much greater 
detail respecting the parts of machines, 
it was not its intention to instruct de- 
signers in the building of apparatus, but 
the spirit of its work was in harmony 
with that of the American committee, 
aiming, rather, to lay down rules which 
might be considered good practice. The 
particular function of the committee lay 
rather in prescribing ratings and per- 
formance, and not in dictating design and 
construction. It may be mentioned here 
that the report from the chamber of dele- 
gates on the question of international 
standardization was received with general 
satisfaction by the congress. 

Section B held an interesting joint 
meeting with section F, at which the 
problem of adapting alternating currents 
to railway work was taken up. The work 
of this session is reported under section F. 

At the meeting of section B on Monday, 
papers by Messrs. Mordey, Behrend, 
Nodon, Sharp and Jouaust were read. 
Mr. Mordey’s paper is a study of eddies 
and hysteresis in iron. Mr. Nodon, under 
the title “Electrolytic Rectifiers,” gives a 
brief account of this interesting device, 
describes its action and gives figures of 
the performance of rectifiers when con- 
structed in different ways. In carrying 
out this work, electrodes of aluminum, 
cadmium, bismuth, antimony and mag- 
nesium were used in electrolvtes of potas- 
sium fluoride, ammonium fluorsilicate, 
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ment concerning which unit, the ampere 
or the volt, should be specified, since all 
admitted that it is a mistake to give 
practical definitions to all three. It is 
plain that the standard cell is much more 
convenient than the silver voltameter as 
a standard, but the point was made that, 
since the primary determinations are only 
carried out in laboratories where accuracy 
is the only consideration, the point of 
convenience disappears and the only ques- 
tion to be decided is: which can be speci- 
fied the more accurately? This view 
probably gives the voltameter a slight 
advantage, but further experience is 
needed with the new specifications for 
both the cell and the voltameter before this 
point is certain. This unsettled experi- 
mental condition is apparently the strong- 
est reason for leaving the subject without 
change for the present. The suggestion 
to give names to the centimeter-gramme- 
second units of current, electromotive 
force, and resistance was also abandoned 
after a brief discussion. 


ammonium carbonate, ammonium oxalate, 
ammonium phosphate and the double 
phosphate of ammonium and potassium. 
Potassium phosphate was also tried, but 
this solution attacked the anodes. It was 
found that magnesium, cadmium, bis- 
muth and antimony do not give rise to 
the valve effect. This is done by alumi- 
num alone. Anodes are attacked when 
potassium or sodium salts are employed. 
Only the carbonate oxalate or phosphate of 
ammonium produces the desired result. 

An interesting paper was read before 
this section bv Dr. Clayton H. Sharp 
upon “The Equipment of a Commercial 
Testing Laboratory,” in which the author 
describes what he considers to be the es- 
sential equipment of such a laboratory. 

Professor Harris J. Ryan’s paper, on 
“Some Elements in the Design of High- 
Pressure Insulation,” was read before this 
section. The duty of predominating im- 
portance in high-pressure insulation is to 
withstand electrical strains. The requisite 
dielectric strength in low-pressure elec- 
trical apparatus is easily attained. The 
difficulties that must be overcome are to 
be found in the mechanical requiremente 
and in the deteriorating influences of dust, 
temperature changes and moisture. On 
the contrary, in apparatus employing the 
higher electrical pressures, great difficulty 
is encountered in the provision of insula- 
tion that has ample dielectric strength to 
withstand continuously the electric strains 
that are met. For these reasons certain 
methods are useful in the design of insu- 
lators to withstand high electric pressures. 
A convenient system is necessary for fixing 
quantitatively the flux electric force pro- 
duced by an electromotive force in a di- 
electric. For engineering purposes the 
time integral of displacement current may 
be conveniently emploved as a measure 
of the strength of the corresponding elec- 
trostatic field of force. The permeability 
of an insulation may refer to the permea- 
bility of air, this being the dielectric flux 
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density per square centimetre produced by 
one volt applied at a distance of one centi- 
metre. Attention must also be paid to 
the density of flux of electric force which 
the ultimate electric strength of the in- 
sulation is called upon to withstand, and 
at which rupture occurs. Expedients 
which localize the application of electric 
strain are considered, and experimental 
methods for testing the dielectric ma- 
terials are described. Attention was called 
to the fact that a less proportionate use 
of mathematics can be made in determin- 
ing the necessary conditions in the de- 


The American Electrochemical Society 
held joint sessions September 13 and 
15 with section C of the Electrical Con- 
gress and on the 16th with the Faraday 
Society of Great Britain. The papers 
presented constitute the most notable and 
interesting series of contributions made to 
electrochemical literature in this country 
—and it was unfortunate that the many 
counter-attractions reduced the attendance 
at the meetings to a number considerably 
less than the meetings of the American 
Electrochemical Society usually draw. 

The foreign electrochemists who con- 
tributed to the meetings in person were, 
Dr. H. Goldschmidt, of the Bunsen So- 
ciety of Germany; Dr. P. L. T. Heroult, 
of France; J. Sigfried Edstrom, of 
Sweden; and Dr. R. T. Glazebrook, of 
England. Other foreign contributors 
were, Dr. W. Ostwald and Dr. F. Haber, 
of the German society. 

Between theory and practice the papers 
were evenly apportioned. 

The contributions of Professor H. S. 
Carhart and Professor Geo. A. Hulett on 
“A Study of the Materials Used in the 
Standard Cells and Their Preparation” 
show that marked progress has been made 
toward the production of a satisfactory 
standard of electromotive force. The im- 
provements consist in discovery of new 
methods of purifying the materials used 
in the construction of the standard cell. 

A paper of equal importance was that 
of Dr. K. E. Guthe, of the National Bu- 
reau of Standards, on “The Silver Volt- 
ameter,” in which it is claimed that by 
observing certain precautions, which were 
described, a practical standard for cur- 
rent determination is afforded by the 
voltameter, and one which rivals in degree 
of accuracy the standard cell for electro- 
motive force determinations. 

Dr. R. T. Glazebrook referred to work 
which he had done along this line ten 
vears ago with Lord Rayleigh, and com- 
plimented the author on the work which 
he had done in summarizing the work of 
previous investigators, and in working 
out the details of the cell. 

“The Lead Voltameter.” by Anson G. 
Betts and Dr. E. F. Kern, is of interest 
in showing the possibility of using lead 
electrodes, using a solution similar to 
that emploved in the Betts process for 
refining lead. The advantages claimed are 
convenience and cheapness of construc- 
tion, and while further experimental work 
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sign of insulation than in the case corre- 
spondingly for the other two components 
of electrical machinery—that is, the cir- 
cuits accommodating electric current and 
magnetism. From the inherent nature 
of things, the density of distribution of 
dielectric flux through the insulation is 
definite only in a few forms of electrical 
apparatus. In the great majority of cases, 
the distribution of the dielectric flux is too 
complex to admit of the reduction of ac- 
curate results by the simpler mathematical 
processes. Judgment, supplemented by 
the result of tests and measurements, 


Section C—Electrochemistry. 
By PROFESSOR C. F. BURGESS. 


is necessary to determine its possibilities, 
it has proved to be considerably superior 
to the copper voltameter for commercial 
purposes. 

“The Present Status of the Edison Stor- 
age Battery,’ by Professor A. E. Ken- 
nelly and S. E. Whiting, was presented in 
behalf of: Mr. Thomas A. Edison and gave 
the results with the new Edison battery. 
The important point to be noted is that 
no appreciable deterioration has, as yet, 
been found in the batteries, and the ca- 
pacity per unit of weight, over fourteen 
watt-hours per pound, is another advan- 
tage possessed by them. The energy eff- 
ciency is about fifty per cent on normal 
operation, and considerably below that 
value on high rates of charge and dis- 
charge. The losses of energy are due 
largely to the liberation of gases, and to 
this internal resistance of the cell. C. F. 
Burgess, in discussion of the paper, gave 
results of tests at the University of Wis- 
consin on Edison cells taken from auto- 


‘mobile service, showing efficiencies below 


fifty per cent, and giving measurements 
on volumes of gases liberated during 
charge and discharge. 

Recent improvements in the “fixation” 
of the nitrogen of the air were given by 
J. Sigfried Edstrom, the paper being en- 
titled “Electrical Extraction of Nitrogen 
from the Air.” The importance of this 
work is emphasized by the fact that at 
the present increasing rate at which so- 
dium nitrate is being used, all known de- 
posits will be exhausted about 1940. A 
new method for the production of nitrates 
from the air was invented less than two 
vears ago by Professor C. Birkeland and 
Mr. S. Eyde, of Christiana, and in opera- 
tion of the process since that time it has 
been demonstrated that 900 kilogrammes 
of nitric acid can be produced at an ex- 
penditure of energy amounting to one 
kilowatt-vear. At present cost of nitric 
acid the process offers a most profitable 
means of utilizing electrical energy. The 
apparatus in which the nitrogen unites 
with the oxvgen consists of an oven with 
two metal electrodes between which a 
high-pressure are plavs. the are being 
moved rapidly by means of an electro- 
maenetic field, 

Dr. P. L. T. Heroult, well known as a 
pioneer and as an active worker in the 
use of the electric furnace, read a paper 
entitled “The Tlectrometallurgy of Tron 


and Steel.” It was pointed out that 
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must therefore make up the lack of calcu- 
lating methods. 

Herr Alexander Heyland contributed a 
paper to this section, on “Recent Develop- 
ments in Compound Alternators with 
Alternating-Current Self-Excitation,” and 
a paper upon “The Regulation of Alter- 
nators” was read by Mr. D. B. Rushmore. 
This considers the various elements which 
affect the regulation of the alternator, 
describes the methods of predetermining 
alternator regulation, and gives the results 
of a large number of tests. 


many of the contributors to the literature 
on this subject were those who had done 
the least work upon it, and that cons- 
quently extravagant claims had been 
made. Under present conditions it is 
not possible to replace ordinary reduction 
methods by the electric furnace unless 
metal of the highest grade is required or 
special alloys which may sell at such 
price that the cost of power is unimpor- 
tant may be produced. 

Dr. H. Goldschmidt, of “Thermit” 
fame, delivered a lecture, illustrated by in- 
teresting demonstrations, on “Alumino- 
Thermics.” The results which have been 
attained in the use of the “new fire” 
were described. These include the well- 
known application of thermit, a mixture 
of aluminum and iron oxide, to the weld- 
ing of rails, pipes, etc., the reduction of 
various metals, and production of allovs. 
Newer applications were also described, 
these including the manufacture from 
aluminum oxide of a new kind of pottery 
having the property of indestructibility 
by chemicals, or by rapid variations of 
temperature. hermit is being intro- 
duced as a means for cooking in military 
camps, and under certain other conditions 
where cost does not enter. 

One of the most difficult problems with 
which the metallurgist has to deal is the 
reduction of sulphide ores, and Mr. James 
Swinburne, in his paper on “Chlorine in 
Metallurgy? describes his process for ovet- 
coming the various difficulties. The ore 
is first heated and subjected to the action 
of chlorine gas, the reaction producing a 
chloride, which is subsequently electro- 
Ivzed and the chlorine recovered for 
further use. 

Among the papers of more theoretical 
interest and scientific importance are: 
“The Carbon Cell.” by Dr. F. Haber and 
Dr. L. Bruner. proposes a new theorv on 
the action of the Jacques carbon consum- 
ing cell, the action being supposed to 
he due to the presence of manganese. 
These views were strongly opposed by C. 
J. Reed and others who took part m 
the discussion. 

Dr. T. Kahlenberg presented a papet 
dealing with the “Electrochemical Series 
of Elements” as determined in organic 
solvents. 

Dr. H. E. Patten described his expen- 
ments on the deposition of aluminum 
from ethyl bromide solutions. These are 
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of interest in demonstrating the possi- 
bility of depositing aluminum at ordinary 
temperatures. though the particular elec- 
trolyte used does not give promise of ful- 
filling commercial requirements. 

Dr. W. Ostwald’s paper on “Electrolysis 
and Catalysis” was read and discussed by 
W. D. Bancroft. 

In the absence of Professor T. W. 
Richards his paper on “The Relation of 
the Hypothesis of Compressible Atoms to 
Electrochemistry” was read by the chair- 


Section D held four strenuous sessions. 
It had been quite thoughtfully located in 
the same dingy vaulted room with the 
electric lighting section, and as the only 
separation was a line of flags draped a 
few feet from the floor, the discussions 
of the two sections were hopelessly mixed 
up. The chap with the most sonorous 
voice fared best in the stenographer’s re- 
port. But, upon the whole, the papers 
were valuable and the discussion, when 
audible, was rather illuminating. One 
of the most striking things in running 
back over the proceedings, as a whole, 
was the almost complete absence of any 
reference to transmissions at 10,000 volts 
or less. As a discussion-provoking volt- 
age 10,000 has dropped out of sight— 
one could no more hold the section to a 
consideration of it than he could enthrall 
the National Electric Light Association 
by a paper on fifty-two volt lamps. The 
whole work of the section centred on 
pressures from 30,000 volts up, which is 
as vigorous a comment on the state of the 
art as one could wish. 

The coast was well represented, and, 
perhaps, the paper which attracted the 
most attention was Professor F. G. 
Baum’s on high-pressure long-distance 
lines with special reference to the Bay 
Counties and Standard lines, now con- 
solidaied with several others in the Cali- 
fornia Gas and Electric corporation. The 
paper is notable as an extension of Pro- 
fessor Baum’s already published papers 
on the practical calculation of transmis- 
sion lines, and it certainly contains more 
of practical value on that topic than any- 
thing in similar compass with which the 
writer is acquainted. Among other 
things, the serious question of resonance 
is taken up, especially the special case 
known as surging, and a verv pretty ap- 
proximate formula for the possible rise 
of current is presented. It is simply 
this, that the voltage rise is two hundred 
times the broken current in amperes. The 
Very Important conclusion which Professor 
Baum drew from this was that for equal 
energy, the higher the voltage the less 
danger from surging. It may be news, 
by the way, to mention that at one period 


The papers and discussions of section 
E of the International Electrical Con- 
gress will principally interest the elec- 
trie light and power men of the country. 

his section was presided over by Mr. 
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man. Professor W. D. Bancroft rendered a 
service to those interested in the deposi- 
tion of metals by his paper on “The 
Chemistry of Electroplating,” in which he 
attempted to point out and classify the 
causes which lead to bad deposits. That 
his views are not entirely acceptable was 
shown by the discussions by Betts, and 
others, though the desirability of studying 
the subject in the manner suggested was 


agreed to. 
The same author presented papers 


— 


By DR. LOUIS BELL. 
the Bay Counties’ plant for several weeks 
supplied customers over 350 miles of cir- 
cuit, with entire success. The whole 
paper was full of valuable data, but the 
author of it stirred up a hornet’s nest 
when he brought out the fact that he 
had practically abandoned lightning ar- 
resters, using only the horn type with 
wide gaps, and considered even these 
rather needless when using 60,000 volts 
or so. This brought up on their feet 
divers harassed victims of lightning, 
and for a few minutes the section room 
sizzled. After order was restored it 
heeame apparent, first, that on Professor 
Baum’s system lightning is a rarity any- 
how: second, that when one is insulated 
for 60,000 volts with anvthing like a de- 
cent factor of safety, he is pretty well insu- 
lated against the second-rate job lot of 
minor lightning discharges that work 
havoc on a low-tension line; third, that 
it is sometimes better to take trivial 
chances of a short-circuit from a first- 
class thunderbolt than to be in constant 
trouble from delicately set arresters that 
work too often. But the engineers in 
the lightning country were willing to take 
no such chances, and intimated that if 
the author of the paper had been up 
against the rea] thing in lightning, he 
would change his mind. At the next 
session, insulators came in for attention 
and this topie also wakened discussion. 
There was a general consensus of opin- 
jon that the thing needed in insulators 
was more careful design to make the best 
use of the material and not increase in 
size. One member reported having re- 
cently tested some huge insulators three 
feet in diameter (perpetrated by some one 
who didn’t know anv better), and that he 
had fonnd them nearlv useless (as might 
have been expected). Glass insulators, 
excellent at low voltages like 10,000 and 
15.000, formed few friends, and the best 
porcelain was regarded as none too gond. 

So nearly as one may judge from the 
data elicited, it is at present possible to 
procure insulators that will stand a volt- 
ave of 50,000 to 60,000 with a factor 
of safety of somewhat less than two. 
Better materia] is needed to enable the 


By ARTHUR WILLIAMS. 
John W. Lieb, Jr.. chairman: Senor 
Miguel Otamendi, C. E., official repre- 
sentative of Spain, honorary chairman, 
and Professor Jorge Newberry, represen- 
tative of the Argentine Republic, and 
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describing measurements made on the 
electrolytic rectifier, and also on the 
separation of nickel and cobalt, the latter 
being of interest as an analytical 
method. 

W. McA. Johnson described the field 
of future application of electrometal- 
lurgical methods, and the meeting closed 
with a paper of scientific and practical 
value by FitzGerald on the “Use of Carbon 
as a Means for Determining Furnace 


Temperatures.” 


Section D—Electric Power Transmission. 


working voltage to be raised above these 
figures, and as a matter of fact, no plant 
is yet operating commercially at a full 
60,000 volts, although this figure has 
temporarily been surpassed, and a small 
number of plants use pressures above 
50,000. The insulator and lightning pro- 
tection questions would not down, but 
bobbed up at each session in some form. 
At the last session, the question of iron 
versus wooden pins was fervidly raised. On 
this topic the engineers present were 
greatly divided, some of large experience 
like Mr. Nunn trying to abolish all iron 
from the transmission line, even to braces 
and lag bolts, while others insisted on hav- 
ing everything metallic, except the insu- 
lators. Some reported frequent burning 
of wooden pins and cross-arms, while 
others had encountered no trouble, what- 
ever, from that cause. Personally, the 
writer has a sneaking idea that when 
there is sufficient discharge from the in- 
sulators to burn the pins there would be 
something even livelier doing were both 
pins and cross-arms of metal. The gieat 
diversity, not only of opinion, but of ex- 
perience, plainly shows the profound in- 
fluence of local conditions upon the con- 
ditions of power transmission near the 
present limiting voltages. Taken all to- 
gether it is clear that to-day the way is 
open for power transmission at 40,000 to 
90,000 volts in any decent sort of climate 
and that 60,000 volts or a bit more will 
go successfully under favorable condi- 
tions. Higher pressures must depend on 
the evolution of better insulators than 
are just now available, while pressures 
of 25,000 or 30,000 volts are not materi- 
ally easier to handle than those 10,000 
to 20,000 volts higher save in unfavorable 
climates. The general sentiment of the 
section with respect to voltage was that 
one might as well be hanged for an old 
sheep as a lamb, or as one member verv 
cheerfully put it, “If you’re going to 
stay in a jack-pot vou might as well be 
prepared to play the limit.” Which maxim 
from our great national game may ap- 
propriately close the discussion on so 
thoroughly American a topic as power 
transmission. 


Section E—Electric Light and Distribution. 


Senor R. P. Arizpe, the representative 
of Mexico, as honorary vice-chairmen. 
Mr. Gano S, Dunn was secretary of the 
section. 

Mr. Arthur Wright, of England, the 
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inventor of the Wright demand meter, 
presented an interesting paper on “Re- 
cent Improvements in Electrolytic Me- 
ters.” The paper dealt largely with the 
new mercury meter and its ability to 
record accurately under light loads. The 
accumulative record continuing until the 
meter is reset at the end of predetermined 
intervals, limited size, and low cost of 
manufacture, were additional advantages 
of this type. A large number are now 
in use by the English companies. 

Mr. Wright was immediately followed 
hy Mr. Etienne de Fodor, who presented 
a paper on “Rates for Electricity Sup- 
ply.” Mr. de Fodor, reviewing the his- 
tory of rates, found that there are nearly 
as many rates as there are central stations. 
This he thought is due largely to the fact 
that the electric light companies are op- 
ponents of existing gas companies, and 
that. rates had to be made and adjusted 
to meet the cost of gas and the local con- 
ditions covering the sale of electric cur- 
rent. The difference between the prevail- 
ing rates for light and power are referred 
to with some question as to their justifi- 
cation. The new “industrial” field which 
the gas companies have found, “establish- 
ing themselves in a position free from 
hazard concerning the profitable conduct 
of gas companies for a long time in the 
future,” is referred to, and the percentages 
of gas consumed for these purposes in a 
number of large cities are given. At 
Darmstadt last year it reached as high as 
46.76 per cent; at Munich, 46.60 per cent; 
at Düsseldorf, 43.02 per cent of the total 
gas generated. 

The low price prevailing for electric 
power seemed to have produced some ef- 
fect, for, in Berlin from 1902 to 1903, 
the number of gas motors was reduced by 
eighty-seven, having an aggregate capacity 
of 312 horse-power, while in Munich dur- 
ing the same year the decrease in con- 
sumption of power gas amounted to 18.68 
per cent, there being a decrease of thirty- 
four gas motors, representing 157 horse- 
power. Other cities, Kaiserslautern and 
Baun, notwithstanding sharp competition 
in electric motors, showed an increase in 
consumption of power gas, as well as in 
the number of motors. 

In the discussion which followed it was 
pointed out that any effort to restrict the 
growth of electric elevators (one of Mr. 
de Fodor’s references) by high rates or 
otherwise would be detrimental to the 
general and larger interests of the supply- 
ing company; that any restriction placed 
upon the use of power in the so-called 
maximum hours of the day might involve 
labor questions, on the one hand, and 
the advantages might be offset by the 
elimination of electric lighting, which is 


The meetings of section F were most ap- 
propriately opened by a review of the de- 
velopment of the electric railway by Mr. 
Frank J. Sprague, aptlv called by his 
colleagues the father of the electric rail- 
road. ‘This paper traces briefly the work 
of American and European engineers in 
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rapidly gaining a foothold in the indus- 
trial establishments of our large cities; 
that the present relatively low prices 
charged for electric power arose not alone 
because of the character of the competi- 
tion with that service, but also because 
of the difference in the load curve, which 
is practically constant throughout the 
working hours of every working day in 
the year, having the same general char- 
acteristics in the morning hours as during 
those of the late afternoon. 

“The Protection and Control of Large 
High-Tension Alternating-Current Dis- 
tributing Systems” was the subject of a 
very excellent paper by Mr. George N. 
Eastman. Mr. Eastman points out that 
the principal object to be attained in the 
installation of protective apparatus is con- 
tinuity of service; that while the precau- 
tions that are necessary for one system 
may differ materially from another, the 
protective apparatus installed to ensure 
continuity of service should be substantial- 
ly the same. The examples given refer 
particularly to the systems of the Chicago 
Edison Company and the Commonwealth 
Electric Company, which, for both, con- 
sist of a three-wire, three-phase, twenty- 
five-cycle, 9,000-volt primary distributing 
system, fed with but one exception by 
three-phase, star-wound generators. 

Another paper which attracted a great 
deal of attention at the first session was 
that of Mr. W. C. L. Eglin, of Philadel- 
phia, on the subject “Rotary Converters 
and Motor-Generator Sets.” In the dis- 
tributing systems of the electric supply 
companies in the United States, Mr. Eglin 
states, the demand for low-tension, direct- 
current service is usually of first impor- 
tance. The distribution is underground 
by means of three-wire network, fed from 
substations located near the load centres, 
these substations being supplied with high- 
tension alternating current from large 
generating stations situated where the fa- 
cilities are best for economical operation. 

The percentage of the total load con- 
verted for direct current varies widely in 
the different localities. the difference being 
as much as 30 to 100 per cent. The per- 
centage of the total load converted from 
alternating to direct current is so large 
that an effective, reliable and efficient 
means of transformation is essential. 
Three methods are available—rotary con- 
verters. motor-generator sets and recti- 
fiers. The paper treats upon the first two 
methods. 

The construction of rotary converters 
is described, with their necessary protect- 
ing and controlling devices. Rotaries 
mav he started from either side, but pref- 
erablv from the direct-current side; when 
starting with alternating current, from 
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By PROFESSOR PFP. C. CALDWELL. 

applving electricity to the propulsion of 
cars. While we are accustomed to think 
of the electric railway as a very recent 
development, the first experimental work 
was made as far back as 1834 by Daven- 
port. Other workers on this problem were 
Pope, Davidson, of Scotland; Farmer, 
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50 to 100 per cent more than full-load cur- 
rent is usually required, for the regulation 
of which some means of control must be 
provided. The field also must be cut out 
until synchronizing speed is reached. 

To avoid possibility of running away, a 
number of speed-limiting devices, elec- 
trical and mechanical, have been devised. 
One form of electrical device consists of a 
differential relay, one set of coils connect- 
ing to the alternating-current bus, the 
other set to the collector rings. Should 
the rotary exceed its normal speed, the 
frequency at the collector rings will in- 
crease, causing an unbalance at the relay, 
tripping the circuit-breakers. Tables giv- 
ing comparative costs of the different 
types of apparatus and all-day efficiencies 
under commercial conditions conclude the 
paper. 

“The Prussian System of Electric 
Train Lighting” was treated by Herr 
Carl Roderbourg, including the Hessian 
railways, all of which, until very recently, 
have been illuminated bv oil gas on the 
Pintsch system, to which thirty-three and 
one-third per cent acetylene has been added 
to increase the illuminating power. A 
collision occurred in the latter part of 
1900 in which a number of cars were set 
on fire, the conflagration spreading with 
such rapidity that many lives were lost. 
The public and press attributed escape 
of gas under the cars as the main cause, 
and as a result of the accident the rail- 
road authorities decided to proceed ener- 
getically with experiments in the intro- 
duction of electric train lighting. 

One type of train equipment consists 
of a shunt dynamo operated by a De 
Laval steam turbine of about twenty 
horse-power, mounted on the boiler of 
the locomotive. The turbine disc makes 
about 20,000 revolutions a minute; the 
dynamo, through a reduction gearing, 
one-tenth this number; 180 amperes at 
sixty-eight volts are generated, with 3 
capacity somewhat in excess of this volt- 
age for charging the storage batteries. 

The batteries, which are connected in 
parallel with the dynamo, have thirty- 
two cells and a capacity of seventy-tix 
ampere-hours at a three-hour discharge 
rate. They are hung under each car, and 
act mainly as a reserve or when the loco- 
motive becomes separated from the train 
or the dynamo fails to work. l 

On some of the trains the dynamo t: 
placed in the baggage car and operated 
from the car axle. Automatic circuit: 
breakers are liable to derangement from 
shock and do not conform to a rule to the 
effect that automatic switches or regulat- 
ing apparatus shall not be used in elec- 
tric train lighting. An electrolytic rect!- 
fying cell has therefore been substituted. 


Page, Swear and Hill, though but little 
advance was possible before the invention 
of the continuons-current dynamo in the 
sixties. The invention and development 0 
this apparatus, with which the well- 
known names of Pacinotti, Grani 
Siemens, Wheatstone, Varley, Rowlan 
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and Hefner-Alteneck are associated, 
gave renewed life to these indefatigable 
workers, who believed that the electric 
propulsion of cars was not only a mechan- 
ical possibility, but would prove to be a 
commercial success. Other inventors 
entered the field, whose names are too 
well known to need mention, and among 
these was the distinguished author of this 
paper, who, perhaps more than any other, 
is responsible for our present methods of 
using the electric motor for driving cars. 

The road equipped by Mr. Sprague in 
the city of Richmond, Va., in 1887, and 
put into commercial operation in 1888, 
now stands as that pioneer road which, 
more than any other, was effective in the 
creation of the electric railway as it 
stands to-day. 

Some of the newer plans proposed for 
railway work were touched upon briefly 
in the paper, and a few figures were given 
showing the enormous extent to which this 
method of traction has been developed in 
the United States. At the end of 1903, 
in this country alone there was a total 
of over 29,000 miles equipped, and on 
which 60,000 motors and 12,000 trail and 
service cars were in operation. 

Probably the most notable work of sec- 
tion F was that relating to the application 
of the alternating current to railway work. 
This was begun on the second day with a 
paper by Mr. B. J. Arnold, describing the 
progress of the work on his electropneu- 
matic svstem, the general principles of 
which had been previously presented to 
the American Institute of Electrical En- 
gineers in June, 1902. Mr. Arnold de- 
scribed in greater detail the equipment 
and operation of his system, and said 
that its commercial value will depend 
upon the results shown by future tests, 
and on the relative merits of the various 
single-phase systems which have been de- 
veloped since the announcement of the 
principles of this system was made pub- 
lic. Whatever its value may be commer- 
cially, Mr. Arnold believes that its influ- 
ence in stimulating others to greater ef- 
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fort along new lines can not be denied, 
and that the art of electric railroading 1s 
one step nearer its final solution that it 
would be to-day had his efforts not been 
exerted in this attractive field of achieve- 
ment, in which he has publicly, and often 
unsupported, proclaimed his faith in the 
ultimate supremacy of the alternating-cur- 
rent motor for railway work. 

Mr. Arnold was followed by Dr. C. P. 
Steinmetz, with an admirable treatise, 
from a mathematical standpoint, of the 
general problem of the alternating-current 
motor, at the close of which he showed 
how the characteristics of the different 
forms of motors affected their application 
to railway work. This paper was followed 
by the theoretical papers of Latour, Deri, 
Danielson and others. 

The problem of railway operation was 
given special prominence at the congress 
by being chosen as a subject for joint 
discussion by the American Institute of 
Electrical Engineers and the Institution 
of Electrical Engineers, of Great Britain. 
This was held on Wednesday, this being 
the annual meeting of the former society. 

Mr. Arnold delivered his presidential 
address, which was really an introduction 
to the discussion. A report of the dis- 
cussion which took place during the meet- 
ing will be found in the introductory 
chapter of this report. ° 

The time allowed for the discussion, 
however, proved too short, and it was 
taken up again in section F on Friday. 
On this occasion Dr. Louis Duncan open- 
ed the discussion with his paper on the 
history of electric railroading. The dis- 
cussion was then continued by Messrs. 
Sprague, Lamme, E. K. Scott, H. Ward 
Leonard, B. J. Arnold, Armstrong and 
others. This was one of the most inter- 
esting features of the sessions of section 
F. Two questions particularly were dwelt 
upon: first, to what extent the alternating- 
current railway motor may be expected to 
take the place of steam on trunk lines; 
second, as to whether the single-phase or 
the polyphase system is to be preferred. 
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The engineers of this country will not 
consider for a moment a system of trac- 
tion for general use requiring more than 
one overhead conductor. This, of course, 
throws out the polyphase induction mo- 
tor. However, several who took part in 
the discussion thought that this motor 
might be successfully applied to hauling 
long-distance freight. 

A number of other valuable papers were 
read at the meetings of this section; one 
by Mr. Paul Lincoln on “The Transmis- 
sion and Distributing Problems Peculiar 
to the Single-Phase Railway” was of im- 
portance, as he considers the relative ad- 
vantages of single and polvphase distribu- 
tion. He calls attention to the common 
error, that polyphase systems are more 
economical of copper than single-phase ; 
but if the terminal] voltage be so adjusted 
that the insulation strains to ground be 
the same in the single and polyphase sys- 
tems, then to transmit a given amount of 
power a given distance at a given loss will 
require for the single-phase line an 
amount of copper no greater than that 
required by the three-phase line. 

Among the interesting papers read be- 
fore this section was that by Mr. L. B. 
Stillwell on “Notes on Equipment of the 
Wilkesbarre & Hazleton Railway,” and a 
paper by Professor Dr. Rasch on “The 
Booster Machine in Traction Service and 
Its Proper Regulation.” 

Dr. F. Niethammer, in a long paper 
entitled “Alternating versus Direct-Cur- 
rent Traction,” discussed the subject from 
the viewpoint of the European engineer. 
In this he described the various alternat- 
ing-current railway systems which are now 
undergoing investigation. 

Mr. R. A. Parke contributed a short 
paper on “Braking High-Speed Trains.” 

On Friday section F met in joint ses- 
sion with section G (electric communica- 
tion) to hear and discuss a paper present- 
ed by Mr. George F. Sever on “The Elec- 
trolysis of Underground Conductors,” 
which contained a large amount of valua- 
ble data collected from a number of cities. 


Section G—Electric Communication. 


Section G went into session Monday 
morning, September 12, with Mr. Francis 
W. Jones as chairman, Mr. John Hes- 
keth, of Australia, as honorary chairman, 
M. Ferrie and J. C. Shields, Esq., as vice- 
chairmen, and B. Gherardi as secretary. 

At the first session the paper by Herr 
Hollos, of Hungary, on “Simultaneous 
Telephony and Telegraphy,” brought out 
points that either one service must of 
necessity be superior to the other, unless 
the government, for instance, runs both 
interests to their best efficiency. 

He named some difficulties attendant to 
simultaneous practice, particularly con- 
necting two distinct circuits. He advised 
the use of a repeating coil, which, how- 
ever, cuts down the telenhone efficiency, 
as Mr. Hollos savs, weakens speaking 
current and calling current also. He 
also advised a great bridged impedance, 
and said even a 2,000-ohm clearing-out 
coil would not prevent a waste of talking 
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current. As the talking currents are so 
weak they do not follow the same laws 
as heavy currents. 

In light of the Japanese-Russian war the 
paper of Saitaro Oi, of Japan, was very 
interesting. In 1869, there were twenty 
miles of land lines and two telegraph 
stations. In 1900, there were 14,735 
miles of land lines, 66,000 miles of wire, 
1,654 telegraph stations, and 14,280,000 
messages handled. In 1903, there were 
16,600 miles of line, 80,000 miles of wire, 
and 2,178 stations. 

In telephone work there are 14,192 
subscribers in Tokyo, 6,481 in Osaka, 
2.413 in Kvoto, and 1,464 in Yokohama. 
No party lines exist, and simultaneous 
telephony and telegraphy are in universal 
use. The rate in Tokvo and Osaka is 
$66 per year; in Yokohama, Kyoto and 
Kaba $54, which corresponds to the Bell 
telephone rates in America of towns of 
50,000 people. Subscribers living out 


of the city limits pay $10 per 120 yards 
of line built to their place. 

On Tuesday, papers were read by J. C. 
Barclay, Patrick Delany, Professor Lori, 
Dr. Potts, Colonel Reber, John Hesketh, 
F. J. Dommerque, Kempster B. Miller, 
and Dr. A. E. Kennelly. Colonel Reber 
spoke informally of the extent of com- 
munication in the army, of the use of 
sound signals in preference to tape re- 
cording, and told of the use of the Braun 
svstem of wireless telegraphy, the dis- 
tance limit being about thirty miles. 

John Hesketh, of Australia, brought out 
a peculiar condition, that of a new danger 
to cables. There is a beetle in Australia 
which takes delight in horing the cleanest 
hole through the lead sheath, just the size 
of its body. There were also samples of 
lead shown where the beetle apparently 
must have worked in hot lead, so plain 
is the pile of lead at the point of digging. 

F. J. Dommerque read a paper on the 
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“Telephone Problem in Large Cities.” 
He showed that the ideal way of giving 
service would be to bring all lines to a 
common centre, thus eliminating the 
trunk operator. But there is a limit to 
the size of the switchboard, yet a 20,000- 
line multiple board could take care of 
10,000 single party lines, and 30,000 
multiple party lines. The next propo- 
sition for larger cities would involve a 
divided multiple, so that 80,000 answer- 
ing jacks would be available. Then the 
Pricipe item of expense would be the 
line. 
Kempster B. Miller brought out some 
new phases of the automatic-manual situa- 
tion. Mr. Hesketh claimed that Mr. 
Miller was unfair in this respect; that 
he was comparing the manual board of 
to-day with the automatic system of the 
future. . 

On Thursday, papers were read by Dr. 
J. A. Fleming, Dr. Lee De Forest, Profes- 
sor R. Fessenden, John S. Stone, Marquis 
Solari and H. V. Hayes. 

Dr. Stone referred briefly to what may 
be called the popular theory of genera- 
tion of electrical waves, and spoke 
of the exceeding complexity of the pure 
theory. He then showed how, by making 
certain assumptions, he had deduced a 


Section H, of the International Elec- 
trical Congress, devoted to therapeutics, 
held meetings throughout the week, and 
heard discussed a number of valuable 
papers, a list of which has already been 
published. The meetings were well at- 
tended, and the discussions interesting. 
The papers which seemed to be of the 
greatest importance were those by Dr. 
Gustave O’Farrell, on “Some Improve- 
ments in High-Frequency Generating Ap- 
paratus”; that by Dr. J. A. Riviere, of 
Paris, entitled “Physicotherapy of Neuras- 
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working theory which enabled him 
to compute results with considerable ac- 
curacy. A large number of diagrams 
were shown, indicating how closely these 
calculations agree with experimental 
measurements. ‘This paper was excellent- 
ly received, the opinion being that it 
would have a marked effect upon the de- 
velopment and application of this new 
art. 

On Friday, the last day of the session, 
papers were read by M.G.de la Touanne, of 
Paris, Professor J. C. Kelsey, of Purdue 
University, and L. W. Stanton, of Cleve- 
land. 

There was a joint session with section 
F, when Dr. Louis Duncan presided. 
Professor George F. Sever gave an inter- 
esting talk on “Electrolysis,” having com- 
piled answers from numerous railways, 
municipalities, gas and water companies 
regarding conditions in general, remedy 
and effect. 

The paper of M. de la Touanne was 
criticised for advocating express boards, 
saving that multiple service was not so 
quick as express. 

Mr. Hesketh asked why depreciation 
and sinking fund charges were both made, 
when they practically meant the same 
thing. | 


Section H—Electrotherapeutics. 


thenia”; the paper by Dr. S. Shatzky, on 
“The Action of the Constant Current on 
the Vitality of Microbes, and “A Con- 
tribution to the MRadio-Diagnostics of 
Diseases of the Head and Brain,” by Pro- 
fessor Maurice Benedikt, of Vienna. The 
latter paper described the results which 
have been obtained by means of X-rays in 
diagnosing diseased conditions of the 
brain.. Several reproductions of photo- 
graphs were shown, which indicated re- 
markable progress in the application o1 
X-rays. 
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M. de la Touanne explained French con- 
ditions, which governed the author's re- 
marks. He said that the French sub- 
scriber bought hia own instrument, that 
it was difficult to change conditions, and 
that the French government desired a 
system where more girls could be em- 
ployed, rather than a lesser number or 
none at all. 

The automatic versus the manual dis- 
cussion was reopened by K. B. Miller, 
who explained that it was his idea 
that the question was the problem of the 
day. Mr. Dommerque related his experi- 
ence, and after interviewing many sub- 
scribers of automatic systems, found that 
the principal factor in favor of the auto- 
matic in the people’s minds is that “the 
girl does not talk back.” Mr. Dommerque 
said that this was not a fault of manual 
systems, but one of operating. 

After the papers of Professor Kelsey 
and Mr. Stanton were read section G was 
adjourned to meet with the general body 
at the Fair grounds on Saturday. 

Certainly there never was gathered to- 
gether such a group of representative men 
in open discussion, and the papers will 
certainly make a valuable addition to the 
literature on subjects telegraphic and tele- 
phonie. 


The paper by Dr. Shatzky described the 


effect of constant current on the vitality . 


of microbes, the conclusion reached be- 
ing that this current exercises a modifying 
influence on the vitality of these organ- 
isms and that generations which develop 
from microbes treated in this way have 4 
lesser vitality than their generators. 

A paper by Dr. W. J. Morton, on “Ar- 
tificial Fluorescence of Human Organ- 
ism as a Means of Treating Disease,” 
was also well received and commented 
upon. 


The Closing of the Congress—The Report of the Chamber of Delegates. 


On Saturday a meeting of the congress 
was called to order at 10.30 a. Įm. by Presi- 
dent Thomson, who then called upon Sec- 
retary Kennelly to report upon the work 
of the chamber of delegates. It should 
he stated that the chamber of delegates 
assembled on Monday afternoon, Septem- 
ber 12, and organized by electing Profes- 
sor Elihu Thomson president, and Dr. 
A. E. Kennelly secretary. The following 
is a revised list of the foreign officials and 
some official representatives who were pres- 
ent: Argentine Republic, Dr. Jorge New- 
bery; Australian colonies, John Hesketh ; 
Denmark and Sweden, Professor Svante 
August Arrhenius; Dominion of Canada, 
O. Higman; France, Henri Poincare, 
Guillebot de Nerville, G. Ferrie and A. 
Dennery; Germany, W. Litzrodt; Great 
Britain, Colonel R. E. Crompton, Dr. R. 
T. Glazebrook and Professor John Perry; 
Hungary, Bela Gati and Jos Vater; India, 
J. C. Shields; Italy, Professor Moise As- 
coli, Professor E. Lombardi and A. Maf- 
fezzini: Spain, Miguel Otamendi and An- 
tonio Gonzales: Switzerland, Professor 
Ferdinand Weber; United States, Dr, H. 


S. Carhart, Dr. A. E. Kennelly, Professor 
H. J. Ryan, Professor S. W. Stratton and 
Professor Elihu Thomson. 

Dr. Kennelly merely made a statement 
of the reports of the eommittees on in- 
ternational electromagnetic units and on 
international standardization of electrical 
apparatus and machinery, which reports 
had been unanimously adopted bv the 
chamber. These reports follow: 


REPORT OF THE COMMITTEE ON INTER- 
NATIONAL ELECTROMAGNETIC UNITS. 


The subcommittee appointed Septem- 
ber 13, 1904, begs leave to suggest that 
the chamber of delegates should adopt 
the following report: 

It appears from papers laid before the 
International Electrical Congress and 
from the discussion that there are con- 
siderable discrepancies between the laws 
relating to electric units, or their inter- 
pretations, in the various countries repre- 
sented, which, in the opinion of the 
chamber, require consideration with a 
view to securing practical uniformity. 

Other questions bearing on nomencla- 


ture and the determination of units and 
standards have also been raised, in which, 
in the opinion of the chamber, it is de- 
sirable to have international agreement. 
The chamber of delegates considers that 
these and similar questions could best be 
dealt with by an international commission 
representing the governments concerned. 
Such a commission might in the first 1m- 
stance be appointed by those countries 10 
which legislation on electric units has 
been adopted, and consist of, say, two 
members from each country. 
Provision should be made for securing 
the adhesion of other countries prepare 
to adopt the conclusions of the commls- 
sion. 
The chamber of delegates approves such 
a plan and requests its members to bring 
this report before their respective govern- 
ments. l 
It is hoped that if the recommendation 
of the chamber of delegates be adopted 
by the governments represented, the com- 
ntission may eventually become a perma- 
nent one. l 
That the delegates report the resolution 
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of the chamber as to electrical units to 
their respective governments, and that 
they be invited to communicate with Dr. 
S. W. Stratton (Bureau of Standards, 
Washington, D. C.) and Dr. R. T. Glaze- 
brook (National Physical Laboratory, 
Bushy House, Richmond, Surrey, Eng- 
land) as to the results of their report, or 
as to other questions arising out of the 
resolution. 


REPORT OF COMMITTEE ON INTERNATIONAL 
STANDARDIZATION OF ELECTRICAL 
APPARATUS AND MACHINERY. 


The committee of the chamber of dele- 
gates on the standardization of machinery 
begs to report as follows: 

That steps should be taken to secure the 
cooperation of the technical societies of 
the world by the appointment of a repre- 
sentative commission to consider the 
question of the standardization of the 
nomenclature and ratings of electrical ap- 
paratus and machinery. 

If the above recommendation meets the 
approval of the chamber of delegates, it 
is suggested by vour committee that much 
of the work could be accomplished by 
correspondence in the first instance, and 
by the appointment of a general secretary 
to preserve tle records and crystallize the 


The Social Features of the Congress Week—The 


While there was but little need for so- 
cial entertainment of the members of the 
International Electrical Congress during 
their stay at St. Louis, a number of de- 
lightful dinners and receptions were given. 
Besides those which have already been 
mentioned in the previous report, there 
was a most enjoyable dinner given Tues- 
day evening by President B. J. Arnold, at 
the Jefferson Hotel. The tables were laid 
in the south dining room of the hotel, 
and about 150 guests were present. They 
were welcomed by President Arnold, and 
a number of informal speeches were 
made. 

Wednesday was designated as Electric- 
itv Day. After the joint meeting of the 
American Institute of Electrical Ervi- 
neers and the Institution of Electrical En- 
cincers, of Great Britain, a complimentary 
luncheon was given to the members of 
the congress by the Engineers’ Club, of 
St. Louis, in the Electricity Building. 
This luncheon was followed by a compli- 
mentary automobile tour of the fair 
grounds, tendered by Professor W. E. 
Goldsborough to a large number of in- 
vited guests. In the evening there was a 
display of fireworks, the Palace of Elec- 
tricity being illuminated and thrown open. 
The congress members were received byv 
the exhibitors and viewed the exhibits, 
all of which were in operation. 

On ‘Thursday there was a reception bv 
Commissioner-General Watson, of Great 
Britain, and Mrs. Watson, at the British 
pavilion on the exposition grounds. This 
was followed by a banquet in honor of the 
foreign members of the congress, held at 
the German national pavilion. 

During the entire week the National 
Electrie Light Association maintained 
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points of disagreement, if any, which may 
arise between the methods in vogue in 
the different countries interested. 

It is hoped that if the recommendation 
of the chamber of delegates be adopted, 
the commission may eventually become a 
permanent one. 

That the delegates report the resolution 
of the chamber as to international stand- 
ardization to their respective technical 
societies, with the request that the socie- 
ties take such action as may seem best 
to give effect to the resolution, and that 
the delegates be requested to communicate 
the result of such action to Colonel R. 
E. B. Crompton, Thriplands, Kensington 
Court, London, England, and to the presi- 
dent of the American Institute of Elec- 
trical Engineers, New York city. 

Professor Henri Poincare, who was pres- 


ent, then addressed the congress at the re- 


quest of President Thomson. 

Professor Poincare was followed bv 
President Gray, who thought that the 
chamber of delegates had acted most wise- 
ly. 
Professor Lombardi expressed himsclf 
as being in perfect accord with the con- 
clusions of the chamber of delegates. He 
thought the question of units could not 
have been decided better, as a permancnt 


headquarters at the Electricity Building 
on the exposition grounds, and the assist- 
ant secretary, Miss Billings, journeyed 
from New York to be in charge of the 
books of the association. Mr. Arthur 
Williams, of New York, vice-president, 
in the absence of Mr. E. H. Davis, the 
president of the National Electric Light 
Association, acted as president of the 
association. 

The committee on arrangements for the 
congress should be complimented for its 
effective work. This committee consisted 
of H. H. Humphreys, chairman, Pro- 
fessor W. E. Goldsborough, T. K. Hender- 
son, W. A. Layman, and the following 
gentlemen of St. Louis contributed to the 
comfort of those visiting the city: Messrs. 
Roger Scudder, A. L. Scudder, A. C. 
Harrison, A. B. Ewing, W. S. Merkle, 
J. W. Krueger, Henry Wrape, W. V. 
N. Powelson. J. I. Beggs, S. M. Dodd, 
M. Carlton, R. McCullough, B. G. Cow- 
dery, W. F. Noelker, H. L. Reber, Gerard 
Swope, J. S. Walsh, J. E. Smith, A. S. 
Langsdorff. 

Following are some of the representa- 
tives of electrical manufacturing com- 
panies and various mercantile electrical 
interests in St. Louis for the week: 

J. B. Olson. sales manager of the India 
Rubber and Insulated Wire Company. 
New York. Mr. Olson was accompanied 
by Mrs. Olson. 

The Osburn Flexible Conduit Company, 
New York. was represented by an efficient 
staff as follows: C. E. Corrigan. H. G. 
Osburn and Calvin Roulet. This company 
had headquarters at the Washington 


= Hotel. 


American Conduit Manufacturing Com- 
o 


pany, Pittsburg, C. A. Flack. 
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committee appointed by the different gov- 
ernments would be the most suitable body 
for studying and deliberating upon the 
matter. 

Dr. Arrhenius expressed his apprecia- 
tion of the brilliant way in which the 
congress had been conducted. It had 
been a very great pleasure and a benefit 
to him to be able to participate in the 
work. 

Professor A. G. Webster spoke in refer- 
ence to the relation between physics and 
electrical energy, and he commended to 
the congress as the most worthy of occu- 
pations the development of science along 
such lines as would bring about the abol- 
ishment of war. 

A vote of thanks to the St. Louis re- 
ception committee for its hospitable enter. 
tainment of the congress was proposed by 
Mr. J. W. Lieb, Jr., and seconded by Mr. 
B. J. Arnold. This was passed by accla- 


‘mation. 


President Thomson then, in a few 
words, expressed his appreciation of the 
assistance and evidence of good will 
shown by the officers and members of the 
congress. It had been a great privilege 
to have their fellowship, without which 
the congress could certainly not have ac- 
complished such valuable results. The 
congress was then declared adjourned. 


Circular Tour. 


The Dale Company, New York, repre- 
sented by President John Dale and O. J. 
Bryan. 

Johnsor & Morton, ‘Utica, W. H. 
Morton. 

The D. & W. Fuse Company, Provi- 
dence, W. S. Sisson. 

John A. Roebling’s Sons Company, New 
York, F. W. Harrington, G. W. Swan, 
G. H. Ivans. 

DeVeau Telephone New 
York, V. C. Gilpin. 

Sawver-Mann Electric Company, New 
York, C. S. Jennings. 

Safety Armourite Conduit Company, 
Pittsburg, Robert Garland. 

Hart Manufacturing Company, Hart- 
ford, represented by the Chicago manager, 
W. D. Crockett. 

Manhattan Electrical Supply Company, 
New York, J. W. McDowell and F. M. 
Pierce, the latter of Chicago. 

Faries Manufacturing Company, Deca- 
tur, Ill., W. J. Grady. 

Electric Gas Lighting Company, Boston, 
S. E. Lee. 

M. B. Austin & Company, Chicago, M. 
B. Austin, president. 

Gould Storage Battery Company, New 
York, W. W. Donaldson, E. L. Draffen, 
A. S. Hubbard. 

Keystone Electric Company, Erie, Pa., 
H. B. Coho. 

W. R. Ostrander & Company, New 
York, H. E. Monk and J. A. Vaughan. 

Bossert Electric Construction Company, 
Utica. N. Y.. W. F. Bossert and W. D. 
Crockett. 

Pass & Sevmour, Solvav, N. Y., R. E. 
Salisbury and John W. Brooks. 

Electrie Appliance Company, Chicago, 


W. W. Low. 


Company, 
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Franklin Electric Manufacturing Com- 
pany, Hartford and New York, Charles I. 
Hills, president. 

Hart & Hegeman Manufacturing Com- 
pany, Hartford, George S. Searing, 
manager, Chicago office. 

Crocker-Wheeler Company, Ampere, 
N. J., was represented by its president, 
Dr. Schuyler Skatts Wheeler, Gano S. 
Dunn, Rodman Gilder and other mem- 
bers of the engineering and commercial 
departments. 

The Sprague Electric Company, New 
York, was represented by Alex Henderson. 

Thoma & Betts, New York, H. G. Bette. 

The Nernst Lamp Company, A. K. 
Hurst, St. Louis. 

The Ewing-Merkle Electric Company, 
St. Louis, A. P. Ewing, W. S. Merkle, 
W. G. Brown, A. L. Philo, T. P. Gleeson, 
W. G. Sims, R. L. Faries. 

The American Circular Loom Company, 
Chelsea, Mass., H. B. Kirkland enter- 
tained in his usual hospitable style at 
the Washington Hotel, aseisted by Thomas 
H. Ribber, of Boston, and Thomas G. 
Grier, of Chicago. 

Mr. Hugo Reisinger, the carbon import- 
er of New York, was at St. Louis during 
electrical week. Mr. Reisinger is acting 
as a member of the jury of awards. 

Dayton Electrical Manufacturing Com- 
pany, Dayton, Ohio, G. Apple. 

American Carbon and Battery Com- 
pany, St. Louis, Henry Wrape. 

American Electrical Heater Company, 
Detroit, B. H. Scranton, president. 

The Phelps Company, Detroit, W. E. 
Phelps, J. W. Phelps. 

The Locke Insulation Manufacturing 
Company, Victor, N. Y., was represented 
by the staff of the Wesco Supply Com- 
pany, which company is the local agent 
for the Locke insulators. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., was represented 
by Mr. W. A. Layman and various mem- 
bers of its engineering and sales depart- 
ments. 

The Warren Electric Manufacturing 
Company, Sandusky, Ohio, was represent- 
ed by the staff of the Wesco Supply Com- 
pany, the local agent for the Warren al- 
ternators. 

The Columbia Incandescent Lamp 
Company, St. Louis, Mo., entertained at 
its new factory. Mr. Garrison, president 
of this company, and associates were “at 
home” during the entire week. 

The Benjamin Electric Manufacturing 
Company, Chicago, Ill., B. B. Benjamin, 

The Pardridge Shade and Reflector 
Company, Chicago, represented by J. S. 
Pardridge. | 

The American Diesel Engine Company, 
New York, was represented by Norman 
McCarthy, sales manager. The sixty- 
thousand-dollar installation of the Diesel 
oil-burning engines made by this company 
for lighting the Tyrolese Alps on the 
Exposition grounds attracted much at- 
tention from visiting engineers. 

The Missouri American Electric Com- 
pany, St. Louis, Mo., Mr. A. W. W. Mil- 
ler, president, and Mr. George P. Mc- 
Dowell. vice-vresident, remained in St. 


Louis. 
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Wesco Supply Company, St. Louis, 
Roger Scudder and A. L. Scudder, J. E. 
Ecoff, N. J. Roth, F. S. Weimeyer, A. A. 
Marr, George F. Schminke, V. E. Raggio, 
R. S. Waldfield, J. W. Krueger, G. W. 
Cooper. 

The special train carrying the foreign 
guests and others who participated in the 
circular tour, given under the auspices of 
the American Institute of Electrical 
Engineers, left St. Louis Saturday even- 
ing, and arrived in Pittsburg the follow- 
ing afternoon. Headquarters were estab- 
lished at the Hotel Schenley. ‘The pro- 
gramme for Pittsburg offered a choice of 
six trips, special cars being provided to 
carry the visitors to the different works. 
A handsome programme was prepared 
by the committee, of which Mr. 
Charles F. Scott was chairman, 
showing the various trips to be made. 
Special cars left the Schenley Monday, 
September 19, 11 a. M., and luncheon was 
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motors and control apparatus. In 
the evening the Westinghouse Elec- 
tric and Manufacturing Company enter- 
tained the visitors at a large banquet, 
where about 400 were seated. The tables 
were arranged in three circles down the 
centre of the room, with two flanking 
lines. This is a new shop erected by the 
Westinghouse Electric and Manufacturing 
Company, and is over 1,760 feet in length, 
forming the longest shop of the company. 
The tables were handsomely decorated 
with palms and flowers, the walls of the 
shop were ornamented with bunting and 
flags, and light was supplied by forty-five 
Bremer are lamps and twenty Cooper 
Hewitt mercury vapor lamps. The dinner 
ended at 9 p. M. with short speeches. Mr. 
George Westinghouse expressed his pleas- 
ure at being permitted to entertain the 
Institute and its guests. President R. 
Kaye Gray and Professor Moise Ascoli 
responded on behalf of the Institution of 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS AND ITs GUESTS AT THE DINNER GIVEN 
BY THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY. 


served at 1.30 at several of the works 
visited. During the afternoon the visitors 
were practically the guests of the West- 
inghouse companies. They were divided 
into small parties, and, under the escort 
of a large number of guides, were con- 
ducted through the shops and shown the 
work going on. Particular interest was 
manifested in the steam turbine being 
constructed and tested at the Westing- 
house Machine Company’s shops, and in 
the single-phase alternating-current rail- 
way motor at the plant of the Westing- 
house Electric and Manufacturing Com- 
pany. One of these motors, rated at 150 
horse-power, was shown in operation under 
load. ‘This was a 250-volt motor, and 
commutated beautifully, even with cur- 
rents of over 1,000 amperes. Several 
other motors of this type were shown in 
the shop, and a dummy car frame had 
been set up with a full equipment of 


Electrical Engineers, of Great Britain, 
and the Associazione Elettrotecnica Itali- 
ana, respectively, and President Arnold, 
on behalf of the Institute and its guests, 
cordially thanked the Westinghouse com- 
panies for the courtesies shown. 

At the conclusion of the dinner the 
party going to Washington left on 8 
special train from East Pittsburg at 9.40. 
The other through trains also stopped at 
East Pittsburg to accommodate those who 
found it necessary to return directly to 
New York. 

Leaving Washington at 8 P. M., 0 
Tuesday, the party reached Philadelphia 
at 11 P. M., the same evening. On Wed- 
nesday, September 21, visits were made 
to various points of interest around Phila- 
delphia, the party reaching New York on 
Wednesday evening. On Thursday after- 
noon the British visitors paid a visit to 
the Edison laboratory at Orange, N. J. 
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CONVENTION OF THE NORTHWESTERN 
ELECTRICAL ASSOCIATION. 


ST. LOUIS, MO., SEPTEMBER 12-16. 


The annual convention of the North- 
western Electrical Association was held 
in St. Louis, September 12-16, simul- 
taneously with the Electrical Congress. 
The headquarters of the association were 
at the Forest Park Hotel. The president, 
Mr. T. R. Grover, of Fond du Lac, Wis., 
and Mr. Thomas R. Mercein, secretary 
and treasurer, of Milwaukee, were present 
to receive members and guests of the asso- 
ciation from the Northwest. These gen- 
tlemen were also active in matters pertain- 
ing to the International Electrical Con- 
gress. 

But one meeting was held on September 
13, which was a brief and unimportant 
one, inasmuch as it had been decided that 
the association should practically merge 
its meeting into that of the general con- 
gress. With the exception o1 the address 
presented by President Grover, no other 
proceedings, except the decision to admit 
electric railway men as members, oc- 
curred beyond the routine. Following is 
the address of President Grover: 

“It becomes my pleasant duty to greet 
you at this Fair city, now of unusual in- 
terest to the electrical fraternity by reason 
of the superior and attractive electrical 
and mechanical exhibits at this, the 
greatest exhibition the world has ever 
known. 

“St. Louis, while the fourth city in the 
United States in population, is the com- 
mercial and financial centre of the mid- 
dle states. Few cities on the globe would 
have the push and self-confidence to at- 
tempt this gorgeous exhibit. When you 
visit the Louisiana Purchase Exposition 


you will behold the marked advance that | 


has been made in arts and sciences since 
the World’s Fair at Chicago. In place of 
the great Machinery Hall in 1893, strewn 
with engines, belts and generators, we 
have engines and steam turbines up to 
5,000 horse-power direct-connected to gen- 
erators of the same capacities and occupy- 
ing less than one-half the floor space. 
Comparing the 2,000-horse-power Corliss 
engine belted to two 1,000-horse-power, 
two-phase generators in 1893, occupying a 
floor space of 4,700 square feet, we may 
see to-day a turbine-driven alternator 
with 7%,500-horse-power capacity, occupy- 
ing less than one-fifth the floor space. I 
only mention these as a few of the many 
advances since 1893. Capital and the 
brain of genius must have worked hand in 
hand to have accomplished these results, 


ELECTRICAL REVIEW 


and the world has attained a higher de- 
gree of civilization by reason thereof. 

“The officers of the association have 
deemed it advisable to omit the presen- 
tation of papers at this meeting on account 
of the meeting of the Electrical Congress 
at this time, feeling confident that the 
members would prefer to attend the meet- 
ings of the congress and the exposition. 

“T wish to recommend at this time that, 
the street and interurban railway com- 
panies of the Northwest be admitted to 
membership in this association. Many of 
the lighting plants are interested in street 
railway systems, or furnishing power for 
same. There is no street railway associa- 
tion in the Northwest at present, and 
should it be necessary to form an inde- 
pendent street railway association, many 
of our members would hesitate in attend- 
ing both. I trust the members will thor- 
oughly discuss this subject and act at this 
meeting in order that suitable papers can 
be secured for our January meeting, and 
that the street railway and power com- 
panies may present their applications for 
membership at that time.” 


The Annual Convention of the 
American Street Railway 
Association. 

The twenty-third annual convention of 
the American Street Railway Association 
will be held October 12 and 13, 1904, on 
the second floor of the Transportation 
Building, Exposition Grounds, St. Louis, 
Mo. 

Papers will be presented on such sub- 
jects as “Steam Turbines,” “Reciprocat- 
ing Engines,” “Gas Engines,” “Trans- 
fers, Their Uses and Abuses,” and 
“Signals.” The week of October 10 will 
be street railway week, the Mechanical 
association holding its meetings on Octo- 
ber 10 and 11, and the Accountants’ asso- 
ciation on October 14 and 15. It is ex- 
pected that a large number of street rail- 
way men will spend the week at the fair 
and attend the sessions of the different 
associations. : 

Wednesday, October 12, has been des- 
ignated as Street Railway Day by the of- 
ficials of the World’s Fair. It is expected 
that addresses will be made by President 
D. R. Francis, Mayor Rolla Wells and 
Professor W. E. Goldsborough. 

The manufacturers’ committee has pre- 
pared a fine programme of entertain- 
ment for the visitors and delegates. There 
will be arrangements for a musical pro- 
gramme, giving a concert at the hall be- 
fore the opening of each session, and num- 
erous concerts during the week. 
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The officers of the American Street 
Railway Association are: president, W. 
Caryl Ely, Buffalo, N. Y.; first vice-presi- 
dent, Elwin C. Foster, New Orleans, La. ; 
second vice-president, John Grant, St. 
Louis, Mo. ; third vice-president, James F. 
Shaw, Boston, Mass. ; secretary and treas- 
urer, T. C. Pennington, 2020 State street, 
Chicago, Ill. 


The Convention of the. Independent 
- Telephone Association of the 
United States. 

The annual meeting of the Independent 
Telephone Association of theUnited States 
convened at St. Louis, September 21-27. 
The headquarters were held at the Inside 
Inn, situated within the fair grounds. 
Papers were read and discussed, and 
special entertainment arranged for the 
visitors and delegates. 7 
= The following programme was an- 
nounced : 

SEPTEMBER 21—10 A. M. 


Reception to delegates, Inside Inn 
parlor. 

Address of welcome. Hon. David R. 
Francis, president Louisiana Purchase Ex- 
position. 

President’s annual address. Hon. Hugh 
Dougherty, president Independent Tele- 
phone Association of the United States. 

“Electrical Features of the World’s 
Fair.” Professor W. E. Goldsborough, 
chief department of electricity, Louisi- 
ana Purchase Exposition. 

“What Telephone Engineering Needs.” 
Professor J. C. Kelsey, Purdue Univer- 
sity, La Fayette, Ind. 

“The Value of Organization.” Jas. B. 
Hoge, Cleveland, Ohio. 

The call of the states. 
cussion. 

SEPTEMBER 22—10 A. M. 

“The Patent Situation.” Edward E. 
Clement, Washington, D. C. 

“Independent Finances.” Frederick S. 
Dickson, president Federal _ Telephone 
Company, Cleveland, Ohio. 

“Planting a Telephone System.” 
Samuel G. McMeen, consulting telephone 
engineer, Chicago, Ill. 

Address by C. E. Wilson, Keystone 
Telephone Company, Philadelphia, Pa. 

General discussion, “Independent Tele- 
phony.” This will be informal, and all 
independents are urged to be present and 


take part. 
SEPTEMBER 23—10 A. M. 


Report of secretary-treasurer, Frank G. 
Jones, Chicago, Ill. 

Report of committees. 

Election of officers and executive session. 

A further report of this convention will 
be published next week. 


Informal dis- 
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THE NINTH ANNUAL CONVENTION OF 
: THE INTERNATIONAL ASSOCIATION 
OF MUNICIPAL ELECTRICIANS. 


ST. LOUIS, MO., SEPTEMBER 13 AND 14. 


The ninth annual convention of the 
International Association of Municipal 
Electricians was held at the Grand View 
Fraternal Hotel, St. Louis, Mo., Septem- 
ber 13 and 14, 1904. The meeting was 
called to order by President A. C. Far- 
rand, of Atlantic City, N. J., who then 
made his address. In it he called atten- 
tion to the large gathering of electrical 
engineers in St. Louis, and congratulated 
the association on its being present during 
the congress week. He also urged the 
members to greater efforts to extend the 
sphere of usefulness of the association. 
After the president’s address and the read- 
ing of several letters of regret and the 
transaction of routine business, the asso- 
ciation took up the reading and discus- 
sion of the papers. 

Mr. Adam Bosch, of Newark, N. J., 
whose topic was the “Limitation of the 
Telephone for Fire-Alarm Purposes,” 
took the ground that the telephone as an 
auxiliary to the fire-alarm telegraph was 
very valuable, but it was a mistake to rely 
too much upon the human equation, which 
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In the discussion which followed the 
majority of the speakers agreed with Mr. 
Bosch. 

Mr. Yeakle, of Baltimore, Md., took the 
ground that the use of the telephone as an 
auxiliary should be encouraged in every 
possible manner. 

Mr. Murphy, of Cleveland, Ohio, rather 
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attention to the necessity of rigid in- 
spection of the electrical equipment of 
theatres at all times, and in the discussion 
which followed it was brought out that 
the majority of road companies had im- 
proved their electrical equipment within 
the last year. 

Mr. Foster, of Corning, N. Y., said 
that rules had been adopted in his city 
that gave him absolute authority to ring 
down a curtain if the equipment did not 
comply with the standard. 

Mr. A. S. Hatch, of Detroit, Mich., 
read a paper on street lighting, he said: 

“The principles involved in outdoor 
illumination are two, an even illumina- 
tion of the section under consideration, 
and a brilliant illumination of the street 
intersections only. The first principle is 
the ideal lighting, since it more nearly 
approaches that of moonlight and gives 
a greatly improved police protection in 
lighting the alleys and yards, as well as 
the street corners, and is best accom- 
plished by the tower system, although 
small lamps at frequent intervals on both 
sides of the street as a substitute for 
lighting the streets only on account of the 
numerous shade trees, are better.” 

Mr. Hatch showed drawings of special 
forms of switch used in Detroit and also 
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entered into the transmission of signals 
by it. The time consumed in making 
connections and getting an intelligent 
answer from the excited citizen were much 
longer than that necessary to send a sig- 
nal from a box. “I can not see how a tele- 
phone system could be devised to accom- 
plish the sending of an alarm with any- 
thing approaching the automatic fire- 
alarm system in reliability.” 


favored the discouragement of the use of 
the telephone altogether, he holding that 
as many boxes as possible should be in- 
stalled, and the public educated as to their 
use and location. 

In the absence of the author, Mr. Wm. 
Thompson, of Richmond, Va., a paper 
entitled “The Inspection of Theatres 
from an Electrical Standpoint”’ was read 
by the secretary. Mr. Thompson called 


a practical form of mast-arm for use on 
street corners. He also called attention 
to the many systems of street lighting in 
use and gave some valuable advice as to 
the best methods of lighting cities. He 
advises the municipalities to always con- 
sult a competent consulting electrical en- 
gineer before undertaking any work. 
The discussion which followed was par- 
ticipated in by Messrs. Williams, Murphy, 
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Bosch, Foster, Storer, Petty and others. 
The question box, which was one of the 
very valuable features of the convention of 
this association, was then taken up, some 
fifteen questions pertaining to munic- 
ipal electrical engineering being asked 
and discussed. 
Mr. W. M. Petty, of Rutherford, N. J., 
read a paper on “Methods of Testing.” 
The election of officers resulted as fol- 
lows: 
x os W. M. Petty, Rutherford, 


First vice-president, J. B. Yeakle, 
Baltimore, Md. 

Second vice-president, G. H. Holder- 
man, Indianapolis, Ind. 

Third vice-president, 
Harrisburg, Pa. 

Fourth vice-president, Chas. Greenald, 
New Brunswick, N. J. 

Treasurer, G. F. MacDonald, Ottowa, 
Canada. 

Secretary, F. P. Foster, Corning, N. Y. 

Executive committee: J. Murphy, 


C. E. Diehl, 
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The Visiting Delegates. 


One of the most interesting excursions 
which a number of the visiting delegates 
en route to St. Louis to participate in the 
International Electrical Congress under- 
took was the visit by the members of the 
Associazione Elettrotecnica Italiana, to 
the establishment of the Crocker-Wheeler 
Company, at Ampere, N. J. 

The party was in charge of Mr. John W. 
Lieb, Jr., president-elect of the American 
Institute of Electrical Engineers and 
chairman of the general reception commit- 
tee. At the Crocker-Wheeler Company’s 
headquarters the party was received by 
Gano S. Dunn, vice-president of the Crock- 
er-Wheeler Company; W. S. Brownell, 
treasurer; H. C. Petty, manager contract 
ed and H. W. Patterson, Newark, 

After luncheon the visitors were divi- 
ded into parties of five, each party in 
charge of a guide and shown through the 
works. Upon reassembling the entire 
party a photograph was made, which, 
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THE CONVENTION OF THE NATIONAL 
ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. 


SEPTEMBER 14, 15 AND 16, ST. LOUIS, MO. 


On the books of the National Electrical 
Contractors’ Association, the registration 
showed an attendance of nearly four hun- 
dred at the fourth annual convention of 
the National Electrical Contractors’ As- 
sociation, held in the Century Building, 
St. Louis, September 14, 15 and 16. 
This included a party of ladies and guests 
of the association. | 

On Wednesday, September 14, a little 
after 10 a. m., the first session of the 
board of directors was called to order in 
the Century Building. In the afternoon 
at 2 P. M., the general convention was 
called to order and an address of welcome 
was delivered by the mayor of St. Louis, 
Hon. Rolla Wells, which was gracefully 


Tre ASsucIAZIONE ELETTROTECNICA ITALIANA AS GUESTS OF THE CROCKEK-WHEELER COMPANY, AMPERE, N. J., Aueusr 31, 1904: 


Cleveland, Ohio; Wm. Crane, Erie, Pa.; 
M. J. Donohue, Niagara Falls, N. Y.; 
A. S. Hatch, Detroit, Mich.; C. L. Will- 
iams, Laurel, Miss.; A. C. Farrand, At- 
lantic City, N. J.; W. H. Thompson, 
Richmond, Va.; F. C. Mason, Brooklyn, 
N. Y.; John S. Craig, Toronto, Canada. 

Finance committee: W. H. Bradt, 
Troy, N. J.; Jas. Grant, New Haven, Ct. ; 
T. C. O’Hearn, Cambridge, Mass.; J. D. 
Hall, Peoria, Ill. 

Erie, Pa., was selected as the place of 
next meeting. Thursday morning the 
association met in joint session in section 
“G” of the International Electrical Con- 
gress at the Coliseum, St. Louis. 

The local superintendent of fire and 
police, Mr. T. F. Almon, showed the 
members many courtesies and kindnesses, 
which were much appreciated. 


through the courtesy of Mr. Gano 38. 
Dunn, is reproduced herewith. 

Another interesting feature of the cir- 
cular tour held under the auspices of the 
American Institute of Electrical Engi- 
neers, was the visit of the participants to 
Lincoln’s tomb at Springfield, Ill. After 
leaving Chicago on the evening of Septem- 
ber 10, the train reached Springfield 7.30 
on the morning of September 11. After 
breakfast, a trolley trip was made to 
Lincoln’s tomb, the delegates and visitors 
showing a keen interest in recalling the 
history of the great emancipator who is 
memoralized by this monument. Shortly 
before leaving on the return trip to 
Springfield, where the train was boarded 
for St. Louis, a photograph was made, a 
reproduction of which is shown on the 


page opposite. 


responded to by the president of the as- 
sociation, E. McCleary, of Detroit. On 
the following day, September 15, the gen- 
eral business session of the meeting was 
held a little after 10 a. mM. This meeting, 
as well as the previous ones, was held be- 
hind closed doors, and in courtesy to the 
association the ELECTRICAL REVIEW omits 
all comment on the proceedings of these 
meetings. 

By a decision made the previous day 
the meeting of Friday, September 16, was 
an open one, to which electrical manu- 
facturers, electrical supply dealers and 
representatives of the technical press were 


invited. At this meeting, perhaps, the 
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most important discussion was on the 
subject of state licensing for electrical con- 
tractors. Messrs. Hidlitz, Gray, Galloway 
and Kneider presented the advantages of 
such a procedure and the question was care- 
fully analyzed in its several aspects. It 
is a matter of interest to know that the 
state of Minnesota, as well as the cities 
of Washington, D. C., and Denver, Col., 
has such a system. 

G. W. Sanborn, Indianapolis, chairman 
of the Underwriters’ committee, was 
called upon and discussed developments 
bearing on the Underwriters’ rulings. 

W. S. Sisson, of the D. & W. Fuse 
Company, Providence, was asked to make 
clear several points as to fuse construction 
and to speak on the matter of the adop- 
tion of the new type of knife blade fuse. 
In response to this instruction, Mr. Sis- 
son said his company preferred to hold 
to the improved type “A” fuse, but that 
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ber” affairs. He also called attention to 
the fact that the technical press was in 
good part responsible for the large at- 
tendance at these meetings. 

C. E. Lee, of the Electric Gas Light 
Company, Boston, made a brief explana- 
tion as to the methods of his company in 
protecting electrical contractors in making 
sales. At the close of Mr. Lee’s remarks 
his company was heartily commended by 
the association for its attitude and the 
individual members of the association 
were asked to favor this company in their 
patronage. 

Mr. H. B. Coho, of the Keystone Elec- 
tric Company, Erie, Pa., addressed the 


association on the advantages of contrac- 
tors following more universally the prac- 
tice of making their own installations of 
electrical machinery. 

Alex. Henderson, of New York, mas- 
ter of transportation, then announced that 
a special train with Pullman equipment 
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Mr. W. I. Gray, 804 Sykes Block, Min- 
neapolis, Minn., first vice-president. 

Mr. Walter C. McIntire, 506 Commerce 
street, Philadelphia, Pa., second vice- 
president. 

Mr. J. P. Coghlin, P. O. Box 884, 
Worcester, Mass., third vice-president. 

Mr. John R. Galloway, 529 G street, 
N. W., Washington, D. C., treasurer. 

Mr. W. H. Morton, 44 Whitesboro 
street, Utica, N. Y., secretary. 

Mr. J. C. Sterns, 255 Pearl street, Buf- 
falo, N. Y., sergeant-at-arms. 

THE BOARD OF DIRECTORS. 

New York—James R. Strong, 35 South 
William street, New York; M. L. Barnes, 
273 River street, Troy. 
= Pennsylvania—E. R. Keller, Philadel- 
phia. 

Michigan—F. J. Miner, 207 Jefferson 
avenue, Detroit. , 

Minnesota—E. A. Richardson, Minne- 
apolis. l 

Maryland—H. K. McKay, Baltimore. 

Missouri—F. E. Adam, St. Louis. 


Tne NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION, ST. LOUIS, SEPTEMBER 15, 1904. 


his company would furnish the new type 
at the request of the Underwriters. 

W. W. Low, of Chicago, president of the 
Electrical Supply Dealers’ Association, 
spoke as to the sympathy and interest 
which should exist between the supply 
dealers and contractors. 

C. E. Flack, of the American Conduit 
Manufacturing Company, Pittsburg, was 
asked to explain the method of construc- 
tion in its armored conduits. 

Stephen H. Goddard, of the ELECTRIC- 
AL Review, complimented the associa- 
tion on the decision for an open meeting 
each year as overcoming the idea that the 
meetings of this body were “star cham- 


would leave New York city at 5 P. m. the 
night previous to carry members of the 
association to attend the next convention 
of the National Electrical Contractors’ 
Association to be held at Boston, the 
third Wednesday in July, 1905. 

At the conclusion of this announcement 
a motion was introduced, and seconded, 
thanking Mr. Henderson for his most 
satisfactory execution of the duties of 
his office. 

At the adjournment of this fina] meet- 
ing the board of directors met, and the 
following officers were elected. It will 
be observed that all the officers of last 
year were reelected with the exception of 
slight changes in the board of directors. 

Mr. E. McCleary, 213 Jefferson avenue, 
Detroit, Mich., president. 


Indiana—G. M. Sanborn, Indianapolis. 
Washington, D. C.—E. 0. Graham. 
Ohio—E. M. Lawton, Cincinnati. 
Illinois—Arthur Frentzen, Chicago. 
Connecticut—H. E. Page, Hartford. 
Massachusetts—Seth B. Witherbee, Bos 

ton. 

Wisconsin—George C. Rohn. 

Iowa—Edward Kunkel, Des Moines. 

Arkansas—T. B. Martin, Jr., Little 
Rock. . 

The members of the association and 
guests were entertained by the local com- 
mittee at a banquet given at Blankes 
German restaurant on the “Pike” at the 
exposition grounds in the evening at eigh 
o’clock. At this dinner a loving cup Y% 
presented to Mr. Charles L. Eidlitz, of 
New York. 
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THE STEAM TURBINE AND ITS USE. 
BY E. C. CROCKER. 


The value of the steam turbine is based 
not only on its efficiency, but also on the 
first cost as compared with the engine to 
do a like service, the minimum amount of 
floor space required, light foundations, 
the minimum amount of attention and 
the simplicity of its operation. 

The turbine which I shall describe is 
built on the principle of expanding steam 
in a diverging nozzle down to a given 
pressure, where it impinges on the first 
set of blades or buckets fastened to a 
revolving disc. It is then received by a 
Stationary set of guides which further ex- 
pands the steam and directs the flow on 
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turbine is working at its maximum load. 
An automatic arrangement is provided, 
whereby one or more nozzles are auto- 
matically cut in or out, as any variation 
of the load may require, thereby giving 
the turbine an efficiency at part load which 
is very nearly equal to the full-load eff- 
ciency. By this method of control the 
steam is never throttled, except on the 
nozzle that the governor is operating on, 
the rest of the nozzles being either entirelv 
closed or doing a maximum amount of 
work. It is very essential to get the cor- 
rect shape of nozzles in order to get the 
highest degree of efficiency from the tur- 
bine, and it is also essential that the 
buckets and guide vanes should be made 
of the proper radius and angle, and they 
should be so proportioned that the re- 
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PLAN OF CROCKER STEAM TURBINE. 


to a second set of blades or buckets fast- 
ened to a second revolving disc, and so on 
successively until the steam is delivered to 
the exhaust in nearly a stationary condi- 
tion. 

After a number of experiments on mak- 
ing nozzles to get as nearly a true expan- 
sion as possible following the curve line 
of the steam, I decided that the best 
method was to cast a solid bronze ring 
and cut the diverging nozzles out of the 
face of this ring, which by so doing, in- 
stead of giving a nozzle with straight 
walls, gives one, while following the ex- 
pansion of steam, at the same time follows 
the circle of the ring, thereby following 
very nearly the natural curve line of ex- 
panding steam. An automatic machine 
has been made for cutting these nozzles, 
and after this operation has been made 
and the ring turned olf, another solid 
bronze ring is shrunk on to the outside, 
thereby closing up the side of the nozzle 
and making it complete. This nozzle 
ring is then set into a circular steam 
chamber, forming one of tiie walls of said 
chamber, and it is so arranged that when 
the steam discharges it blows on to the 
buckets arranged around a circular disc, 
and as these nozzles follow each other 
around the complete circle, the entire set 
of buckets is filled with steam when the 


1! Paper read before the Ohio Electric Light Associa- 
tion, Sandusky, Ohio, August 17. 


action of the steam shall counterbalance 
the end thrust due to the difference of 
pressure between the first set of buckets 
and the exhaust end of turbine. These 
should be so proportioned that there 
should be a slight amount of thrust, which 
a good thrust bearing can easily take 
care of. 

The speed of the turbine is regulated 
by a centrifugal governor which forces 
a pin against a cut-off valve connected to 
the exhaust chambers of a small steam 
cylinder. This cylinder has a piston 
which is directly connected to a cut-off 
ring inside of the steam chest of the tur- 
bine. This cut-off ring is held against the 
face of the inlet side of the nozzle and 
has holes in it of different lengths, where- 
by any movement of the cylinder cuts in 
or out certain nozzles according to the 
direction of the movement of the piston. 
So close a regulation is secured by this 
method that two per cent is guaranteed, 
and it can be controlled so that it may 
operate with two to six per cent, as the 
conditions under which the turbine is to 
operate may require. This cut-off ring, 
however, is only used on the smaller-sized 
turbines from 100 to 300-kilowatt ca- 
pacity; on the larger sizes the steam en- 
ters a governing receiver which acts in 
the same manner. This receiver has a 
hollow balanced port valve. This port 
valve controls the opening to different 
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sections of the steam chest of the turbine, 
and one or more openings are made or 
closed according to the load in the same 
manner as on the smaller turbines. The 
whole turbine is complete in every detail, 
being mounted on an iron subbase, has a 
pump for forcing lubrication through all 
the bearings, no oil being used in connec- 


CARE OF TURBINE, WITH Discs AND GUIDES 
READY TO ASSEMBLE. 


tion with the internal parts of the tur- 
bine, and allows the use of the condensed 
steam direct to the boilers, without the 
use of separator. The possibility of the 
outfit getting out of order is as remote as 
the best mechanical art and the present 
knowledge of steam turbine practice can 
remove them. Every central station man- 
ager will appreciate the small wearing 
parts and that no cylinder oil has to be 
used ; the oil used in the bearings returns 
again to the pump and is used over and 
over again, very little being wasted. The 


Part oF Discs AND GUIDES SLIPPED OUT OF 
CABE ON THE SHAFT. 


buckets of this turbine are made of drop- 
forged steel and dovetailed into steel discs, 
the whole being finished by grinding be- 
fore it is assembled. In fact, the high- 
est grade of work enters into the turbine 
through its entire construction. 

The development of the steam turbine 
in the last twenty-five years is due more 
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to the development of the electric light 
and power work than anything else, 
though the advantage of steam turbines 
for driving rotary pumps is appreciated 
by builders of this type of apparatus. 
The development of the electric stations 
has been wholly within the period of the 
past twenty-five years, and the value of a 
direct coupling of dynamo to its source of 
power is well recognized. The dynamo is 
essentially a high-speed machine, and the 
attempts to couple direct or reciprocating 
engines has developed a dynamo, the size 
of which is far in excess of that required 
by good economy and low cost of main- 
tenance. To operate a dynamo at low 
speed it must be either at the expense of 
efficiency or an excessive increase of ma- 
terial in its construction. The recipro- 
cating engine, on the other hand, is essen- 
tially a slow-speed machine, and bring- 
ing the two successfully together has been 
a very costly practice. The combination 
of the steam turbine and the dynamo is 
the solution of a good many difficult 
problems in engineering, the result of 
which is a unit, the value of which for 
central station work is, I believe, already 
recognized by the majority of engineers 
throughout the country, and is destined 
to become the power-producer for all elec- 
tric stations where steam is used. I am 
not one of those who believe that the 
steam turbine will relegate the recipro- 
cating engine to the scrap heap, as I be- 
lieve that each type has its own field, but 
I do believe that for electric power the 
reciprocating engine within the next few 
vears will be considered obsolete and will 
not be considered for future extensions 
by producers of electric power. ‘The huge 
generating plants of the past I believe 
will not be considered, as the public come 
to thoroughly understand the value of the 
turbine in its practical operation. There 
have been three distinct types of steam 
turbines commercially developed, one de- 
pending on extremely high bucket velocity, 
using a single wheel. In another the 
bucket velocity is reduced by using a large 
number of buckets and guides on a cylin- 
der transforming the steam into velocity 
as it flows through the successive number 
of guides. The last, and what I consider 
the best, and on the lines of which I be- 
lieve the steam turbine of the future will 
be developed, is the one described in this 
paper. Each successive set of bucket 
wheels, bearing buckets of increased size, 
each wheel in turn extracting a part of 
the velocity of the steam, and by the in- 
creasing size of each set of buckets provid- 
ing for the increased volume of the steam. 

The turbine developed by me, in which 
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[ use the form of nozzle and buckets de- 
scribed, has given very gratifying results. 
The Warren Electric Manufacturing Com- 
pany has acquired the sole right to manu- 
facture this turbine, and is now building 
them with very gratifying success. 

The use of the steam turbine is prac- 
tically confined to the direct connection of 
electric generators, though some are used 
and a great many more will be used in 
the future for direct coupling to rotary 
pumps, or wherever a direct application 
ot power to a shaft of high rotative speed 
is desirable. 

To get the highest economy from the 
steam turbine it is necessary to run con- 
densing, and as high a vacuum as possible 
should be secured, though they may run 
non-condensing with practically the same 
results as can be got from a reciprocating 
engine. 


‘a 
Telegraph vs. Telephone. 
{Boston Transcript, September 12.) 

Is the telegraph doomed? This some- 
what surprising question is raised by 
some suggestive figures which appear in 
a recent issue of the ELectricaL Re- 
VIEW regarding the comparative growth 
of the telegraph service of the world and 
the use of the telephone. The telegraph 
is much older than the telephone, yet 
in this country the latter is used fifty 
times where the telegraph is used once, 
and statistics show that the use of the 
telegraph is not extending. Figures 
for the telegraph service show that in 
1903, nearly 365,000,000 messages were 
sent in all countries, an average of about 
a million messages a day. Great Britain 
is credited with the sending of 92,471,000 
messages, and the United States comes 
second with 91,391,000 messages. In 
1902, for which the telephone statistics 
are available, the number of messages 
transmitted in the United States alone 
was more than 5,000.000,000. The busi- 
ness has increased tremendously since 
then, while British postal statistics show 
that in 1903 there was a falling off in 
the number of telegrams sent in the 
United Kingdom of 2.7 per cent from 
the previous year. 

There can be no question that the 
diminution of the use of the telegraph is 
almost wholly due to the increasing com- 
petition of the telephone. The Review 
attributes it in part to the great indus- 
trial combinations. The greater conveni- 
ence of the telephone, however, would 
make it a formidable competitor of the 
telegraph under any conditions. The 
installation of private and house tele- 
phone systems in every large business cs- 
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tablishment, the increasing number of 
telephone companies and the building of 
lines into the rural sections, have con- 
tributed to make the telephone almost 
universal, and there is very little in- 
creased building of telegraph lines, these 
venerally following the direct lines of 
communication, between business cen- 
tres. In the development of wireless tele- 
graphy and with wireless telephony ex- 
pected in the near future it seems not 
unreasonable to expect that the telegraph 
will suffer from a still greater competi- 
tion, and that its use will be more and 
more restricted. It will be a long time, 
however, before the telegraph lines of the 
country will be given up. The telegraph 
serves an important use, and has some 
advantages over other methods of com- 
munication which will continue to give 
it a long life. 

The proposal of the New England Tele- 
phone and Telegraph Company to put in 
a farmers’ telephone line from Millbury 
to outlying farms and hamlets moves the 
Worcester Gazette to a consideration of 
the rapidly growing extension of the busi- 
ness. “There are already,” it says, 
“numerous suburban and country lines 1m 
existence about Worcester, but it appears 
that there is still plenty of room for more. 
There will be room as long as a single 
household remains without this most con- 
venient modern method of communica 
tion.” The history of development in the 
telephone service has been the history of 
all large inventions. It started with the 
few who could afford luxuries in their 
business and now in the fulness of time 
it is getting down to those of more moder- 
ate resources, not as a luxury but as one 
of the up-to-date conveniences of life. 
When the mowing machine was first put 
on the market only fancy farmers used 
it, but now it is as common as the wagon 
that hauls the crop to the barn. ow 
that the telephone has come within reach 
of the farmer it meets needs that wert 
formerly hardly suspected. No class can 
(ind a more general use for it. It breaks 
the isolation that has been so deadening 
an intluence in scattered communities. 
It is a great industrial convenience and 
a stimulator of social intercourse. 
makes men more intelligent and publie- 
spirited citizens. We very much doubt 
whether Mr. Folk would be to-day the 
nominee for governor of Missouri had it 
not been for the active working of te 
rural telephone throughout the state, 
which enabled the farmers to keep coD- 
stantly informed of the operations of the 
machine and organize to defeat them. [t 
makes of the back townsman an m% 
vidual and independent force, not a mere 
unit to be herded with others of his kind 
at the pleasure of the bosses. 
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The Production of Graphite in 1903. 

The importance of the graphite indus- 
try in the United States becomes apparent 
when one considers the quantity of graph- 
ite annually consumed in this country, 
the amount produced here, and the an- 
nual importation. In 1903, the United 
States consumed 37,758 short tons of 
graphite, valued at $1,598,589. The 
value of the total home production was 
only $225,554. Although this is an in- 
crease of $43,446 in value over the pro- 
duction of 1902, which had a value of 
$182,108, it represents very much less 
than the quantity of graphite required 
to meet the demand. The annual impor- 
tation of graphite into the United States 
each year far exceeds, therefore, the do- 
mestic production. The value of the im- 
ports in 1903 was $1,207,730, against 
$1,168,554, the value of the graphite im- 
ported in 1902. These figures are taken 
from a report entitled, “The Production 
of Graphite in 1903,” which Dr. Joseph 
Hyde Pratt has made to the United States 
Geological Survey. It is published as an 
extract from the forthcoming volume on 
“Mineral Resources of the United States, 
1903,” and may be obtained without 
charge from the director of the Umited 
States Geological Survey, Washington, 
D. C. 

Three distinct varieties of graphite 
are on the market—crystalline, amor- 
phous, and artificial. Of the two natural 
forms of graphite the crystalline is the 
more valuable, and is usually a purer 
grade of graphite. It is worth about $70 
a ton, whereas the amorphous variety 
brings only about $15 a ton. The arti- 
ficial graphite sells for about $92 a ton, 
its high value being due to the particular 
form in which some of it is produced. 

Crystalline graphite can be used for all 
purposes for which graphite is required, 
but is employed chiefly in the manufac- 
ture of refractory products, lubricants, 
electrotypes, and pencils, for which it is 
especially adapted on account of its purity. 
The bulk of the world’s supply of crystal- 
line graphite is procured from the island 
of Ceylon. In the United States crystal- 
line graphite is obtained principally from 
‘ssex and Washington counties, N. Y., 
and from Chester County. Pa., but small 
amounts are mined in Coosa and Clay 
counties, Ala. In Colfax County, N. Mex., 
and Albany County, Wyo., are deposits 
of graphite, varying from semi-crystalline 
to crystalline, that are being developed 
and mined to a limited extent. 

The production of crystalline graphite 
in the United States during 1903 amount- 
ed to 4,538,155 pounds, valued at $154,- 
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170, which is an increase of 601,331 
pounds in quantity and of $28,026 in 
value compared with the production of 
3,936,824 pounds, valued at $126,144, in 
1902. The increase would have been 
larger if the mill of the Federal Graphite 
Company in Chester County, Pa., had 
not been destroyed by fire early in 1903. 
The states that produced this crvstalline 
graphite are New York, Alabama, Penn- 
svlvania, New Mexico, and Wyoming. 

Occurrences of amorphous graphite are 
much more abundant than those of the 
crystalline variety, but on account of the 
difficulty experienced in refining the crude 
ore, many of these deposits are not now 
of commercial value. The greater part 
of the world’s supply of amorphous graph- 
ite is obtained from Austria-Hungary. 
In the United States supplies of this 
variety of graphite are obtained princi- 
pally from Providence County, R. I., and 
Baraga County, Mich., but small amounts 
are mined in Sonoma County, Cal.; Bar- 
ton County, Ga.; Wake County, N. C.; 
Lawrence and Pennington counties, S. 
Dak.; Portage County, Wis.; and Ormsby 
County, Nev. A new deposit of graphite 
has recently been reported three miles 
cast of Bossburg, Wash., but little work 
has yet been done to determine the ex- 
tent of the deposit. 

The production of amorphous graphite 
showed a large increase in 1903. It 
amounted to 16,591 short tons, valued at 
$71.384, or $4.30 a ton, an increase of 
11,852 tons in quantity and of $15,420 
in value, as compared with the produc- 
tion of 4,739 short tons, valued at $55,964, 
or $11.81 a ton, in 1902. This large in- 
crease is due to the development of the 
Georgia deposits, the product of which 
was put on the market in large quantity. 
but at a very low price. The states which 
contributed to the production of amor- 
phous graphite in 1903 were Georgia. 
Wisconsin, Michigan, Rhode — Island, 
South Dakota, California, Nevada, and 
North Carolina. 

The three principal methods by which 
artificial graphite has been made are de- 
scribed by Dr. Pratt, who places special 
emphasis on the now famous Atcheson 
process. Since artificial graphite was 


first put on the market in 1897, there has 
heen an almost constant increase in its 
production. The quantity of this variety 
of graphite that was manufactured in 
1903 amounted to 2,620,000 pounds (the 
largest quantity produced in any year), 
valued at $178.670. When this value is 
compared with the value ($235,154) of 
the natural graphite produced in 1903, 
which is only $46,484 greater, it is seen 
at once that artificial graphite occupies 
a very important place in the industry. 
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The Convention of the Society for 
Promotion of Engineering 
Education. 

The annual meeting of the Society for 
the Promotion of Engineering Education 
was held in the Palace of Education at the 
World’s Fair, St. Louis, on September 
1, 2 and 3. The meeting was conducted 
by President C. Frank Allen, of the 
Massachusetts Institute of Technology. 
His address was entitled “The Outlook for 
Engineering Education.” 

President Alex. C. Humphreys, of the 
Stevens Institute of Technology, pre- 
sented a paper on “The Crowding of the 
Curriculum,” which provoked considerable 
discussion. Professor Arthur N. Talbot, 
of the University of Illinois, read a paper 
on “Cooperation in Engineering Investi- 
gation.” 

Professor John G. D. Mack described 
the system of arranging and indexing 
industrial college items at the University 
of Wisconsin. The paper of Professor 
Ira N. Hollis, of Harvard, on “Technical 
Education at the Naval Academy” pro- 
voked much comment; the majority tak- 
ing part in the discussion being opposed to 
the method of separating classes into sec- 
tions with the idea of segregating students 
less apt and not impeding the progress 
of brighter ones. 

“Field Work in Civil Engineering at 
Towa State College” was read by professor 
of civil engineering A. Marston. 

Professor Alfred E. Burton, Massa- 
chusetts Institute of Technology, talked 
informally on the work of the dean of the 
faculty of the Massachusetts Institute 
of Technology. The dean serves as a 
go-between the students and faculty and 
the experience of the last two years has 
been very satisfactory, many students 
taking advantage of the privilege of con- 
sulting him. 

Professor Edward R. Maurer, Universi- 
ty of Wisconsin, presented a paper on 
“Absolute and Gravitation Systems of 
Dynamic Units.” The teaching of calcu- 
lus to engineering students was treated 
by both Professors Albert M. Kenyon, 
Purdue Universitv, and Benjamin F. 
(rroat, University of Minnesota. 

In the selection of officers, Frederick 
W. McNair, Michigan College of Mines, 
was elected president; Elwood Mead, 
United States Department of Agricul- 
ture and University of California, C. R. 
Jones, West Virginia University, vice- 
presidents; M. S. Ketchum, of the Ameri- 
can Bridge Company, secretary; Frederick 
E. Spalding, University of Missouri, 
treasurer: Thomas Gray, Rose Polvtechnic 
Institute, C. H. Waldo, Purdue Universi- 
tv, A. N. Talbot, University of Illinois, 
James C. Nagle, Agricultural and Me- 
chanical College of Texas, W. G. Ray- 
mond, Iowa State University, L. E. 
Reber, Pennsylvania State College, and 
Rohert S. Woodward, Columbia Universi- 
tv. members of council. 
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TRANSFORMER TESTING FOR CENTRAL 
STATIONS—I] .* 


BY S. E. JOHANNESON. 


IMPEDANCE. 

The impedance in alternating-current 
circuits is analogous to the resistance in 
direct-current circuits. The impedance 
drop of a transformer is the volts re- 
quired to force full-load current through 
one of its windings with the other short- 
circuited. 

Volts 
Impedance. 

The impedance is made up of two com- 
ponents at right angles to each other. 
(Reactance and resistance.) Impedance 
and reactance may be expressed in equiva- 
lent ohms. Impedance drop and reactance 
drop may be expressed directly in volts 
or in percentage of full-load voltage. 

The impedance drop is usually meas- 
ured on the high-tension side in standard 
transformers, since its values measured 
on that side are well within the range 
of commercial measuring instruments. 
The current for any transformers may be 
determined by the formula: 

Current = 
Capacity of transformers in watts 
Rated high-tension voltage. — 

The impedance volts expressed in per 
cent of normal rated voltage of standard 
lighting transformers will range between 
two per cent and six per cent. Approxi- 
mate values are as follows: 

20-cycle transformers, impedance volts = 37 

60 “ ý " = 5% 

The impedance varies directly with the 
current. If, therefore, the instruments 
and governing apparatus will not handle 
full-load current, it may be measured at 
any other current value and readily cal- 
culated. 

Procedure of Tests—Connect as shown 
in Fig. 8. Close switch. Adjust resist- 
ance until required current flows through 
windings of transformers. Read simul- 
taneously current and voltage values. 

The ammeter may be placed in either 
the primary or secondary side of the 
transformer, the primary being considered 
as the side to which the power is applied. 
Since the reactance varies directly with 
the frequency, the latter should be known. 

Errors introduced are practically the 
same as those discussed under resistance. 
Necessity for correction will depend on 
the magnitude of error and ‘the accuracy 
required. 

‘Nhe transformer should be short-cir- 


Current = 


1 Paper read at the tenth annual convention of the 
Ohio Electric Light Association, Sandusky, Ohio, 
August 16., 


ELECTRICAL REVIEW 


cuited through its own terminals and the 
connection should be carefully made. If 
terminals are too short to connect to- 
gether, the conductor introduced should 
be of a section preferably greater than 
that of the ‘terminals. 

Example—Measure impedance of a 
fifty-kilowatt, 1,000, 2,000/100, 200-volt, 
sixty-cycle transformer. Assume for trial 
that the impedance is four per cent. If 
measurements are to be made on second- 
ary side the current and voltage values 
will be 250 amperes and approximately 
eight volts. If measurements are made 
on the primary the values will be twenty- 
five amperes and approximately eighty 
volts. The primary values to be meas- 
ured are well within range of station in- 
struments. 

Suppose the impedance drop actually 
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Variable resistance 
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Of the several methods in use for de- 
termining core loss, the one given below 
is easiest to apply and gives very accurate 
results. 

Determine values for selection of in- 
struments as follows: 

The core loss should be measured on 
the low-tension side of transformer. The 
rated low-tension pressure determines size 
of voltmeter. 

The core loss or true watts is usually 
given in performance tables. The ap- 
parent watts (exciting current + volts 
applied) is greater than the true watts 
and are approximately as follows: 
25-cycle trans. apparent watts = 815 times watts 
oO o“ ‘ KO oe 
133 “ j i =i, “ 

The exciting current is the apparent 
watts divided by voltage at which trans- 
former is tested. 

Transformer under bst 


Voltmeter 


i 
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obtained in test to be eighty-cight volts, 

88 
2000 
.044 = 4.4, and the equivalent impedance 


the per cent impedance drop = 


ohms = 88 = 3.52: 
25 


REACTANCE. 
The reaction drop = 


y per cent imp. drop’ resist. drop’. 

CORE LOSS AND EXCITING CURRENTS. 

In the operation of transformers, two 
distinct losses take place; one the core 
loss and the other copper loss. 

The core loss includes the hysteretic 
and eddy current losses. The hysteretic 
loss is due to magnetic friction and the 
eddy current loss is due to currents gen- 
erated in the laminations. 

Core loss, generally speaking, is both 
a constant and continuous loss. It occurs 
when a transformer is magnetized, 
whether running idle or delivering power. 
Transformers are usually connected per- 
manently to the generator circuit and, 
in the majority of plants, these circuits 
are continuously charged. 

The economical operation of a lighting 
plant depends in a large measure on the 
selection of an economical transformer. 
An economical transformer is seldom the 
one of lowest first cost, nor is it neces- 
sarily the one having the smallest full- 
load losses. Dt is the transformer which 
has the most suitable division of losses 
for the service for which it is to be used. 


The current capacity of wattmeter 
should not be less than the exciting cur- 
rent. 

In applying low-frequency currents to 
transformers, momentary rushes of cur- 
rent sometimes takes place during 
switching. Therefore when testing core 
loss and exciting current with low-fre- 
quency currents the ammeter and series 
coil of wattmeter should be short-cir- 
cuited through an auxiliary switch when 
main switch is being operated. 

Procedure of Tests—Connect as shown 
in figures with all instruments in circuit. 
Close switch, adjust pressure to rated low- 
tension voltage of transformer. If watt- 
meter reading is negative, interchange 
pressure leads on wattmeters not pro- 
vided with reversing switch. Observe all 
instruments simultaneously. Record val- 
ues. Frequency of current should be 
known. 

Since the hysteresis loss varies as the 
1.6 power and the eddy loss as the square 
of the induction for the same frequency 
it is important that measurements be 
made at exactly the rated voltage. 

The core loss decreases slightly as the 
temperature increases, but since there are 
no commercial means for determining the 
rate of decrease, correction for tempera- 
ture can not be made. Core loss measure- 
ments should preferably be taken at twen- 
ty-five degrees centigrade. 

The electremotive force wave form of 
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current employed in test also affects the 
magnitude of the core loss. A flat top 
wave will give a greater loss than a sharp 
peaked wave. A variation in core loss 
of five per cent to ten per cent in the same 
transformer is easily obtained by testing 
with currents having different electro- 
motive force wave forms. 
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Copper loss in watts = 

Prim. Amp., X Prim. Resist. -+ Sec. 
Amp.? X Sec. Resist. 

The copper loss may be measured si- 
multaneously with the impedance drop by 
introducing a wattmeter into test circuit 
as shown in Fig. 10. 

Selection of Instrumentse—The volt- 


voriabls tesretanee 


Trantlermer andir 
Jest 
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By introducing ohmic resistance in al- 
ternating-current circuits the electro- 
motive force and current wave forms are 
distorted (the current wave becoming 
more sinusoidal and electromotive force 
wave more peaked), the effect of these 
distortions being to reduce the exciting 
current and core loss. Therefore, when- 
ever possible, voltage adjustment for core 
loss measurements should be made at gen- 
erator, by varying excitation. 

MAGNETIZING CURRENT. 

The exciting current of a transformer 
is made up of two component currents at 
right angles to each other, the core loss 
and magnetizing currents. 

The core loss current is found by divid- 
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meter and ammeter may be selected as 
explained under impedance tests. The 
wattmeter must be selected as to current, 
pressure and power. The latter may be 
determined by the copper loss of trans- 
former under test. 

Procedure of test is the same as in iron 
loss test except that instead of adjusting 
for a given voltage, adjust for a given 
current. 
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noting the rise of voltage when the load 
is thrown off. It is usually expressed in 
per cent of full-load voltage. In prac- 
tice it is very difficult to obtain reliable 
results, owing to variation in voltage 
which is common in commercial alter- 
nating-lighting circuits, and also due to 
the very small difference in voltage which 
is to be measured. 

The elements which affect tthe regula- 
tion of transformers are the resistance 
drop, reactance drop and the magnet- 
izing component of the exciting current. 
For ordinary practice the regulation for 
non-inductive load may be calculated as 
follows: per cent regulation = per cent 
copper loss 4 Pe cent = drop 
More accurate values for non-inductive 
load regulation, also inductive load 
regulation may be obtained by Bedell’s 
formulas given below: 

FOR NON-INDUCTIVE LOAD. 
Re + 274+2am 
200 

Where X is the per cent reactance drop, 
R c the per cent resistance drop and m 
the per cent magnetizing component 


per cent regulation = 1 


x = 4/per cent imped. drop? — per cent resist. drop? 2 
m = / per cent exciting current? — per cent iron loss current? 3 


The results obtained include besides 
the copper loss, a small iron loss corre- 
sponding to pressure applied, and eddy 


current loss in the copper. 
Pursforerer urder ket 


We linn è ter 


4 
x 


Fig. 10.—CoPPER Luss, WATTMETER METHOD. 


ing the watt loss by the voltage at which 
it is measured. 


The magnetizing current = 


y exciting current? — core loss current’. 


COPPER LOSS. 


Copper loss takes place only when 
tiansformer is delivering power. The 
major part of this loss is due to the resist- 
ance of the windings and the current 
flowing through them and the minor part 
to the eddies produced in the windings by 
the leakage magnetic flux which cuts 
them. 

The copper loss of a transformer varies 
as the square of the current flowing. It 
may be calculated from resistance of con- 
ductors and currents flowing through 
them as follows: 


Copper loss should also be corrected to 
twenty-five degrees centigrade, standard 
temperature. In both methods it is neces- 
sary to calculate correction direct from 
resistance values at twenty-five degrees 
centigrade. Resistance correction is ex- 
plained under resistance test. 

REGULATION. 

The quality of service of a transformer 
is measured by its regulation. The suc- 
cess of a dtation largely depends on this 
qualification. 

The regulation of a transformer is the 
ratio of the rise of secondary terminal 
voltage from full load to no load (at con- 
stant primary impressed terminal volt- 
aye) to the secondary terminal voltage. 
The regulation of the transformer may be 
measured by applying the actual load, and 


The iron-loea current is the watts iron 
loss divided by the voltage at which it is 
measured. 

Example—Determine the regulation 
(non-inductive load) of a transformer 
with the following characteristics: 


Impedance drop.... = 4 per cent 
Resistance drop.... = 2 s 
Exciting current.... = 4 i 
Iron loss current... = 2.8 “ 


By substituting values of exciting and 
iron-loss currents in formula 3, m = 2.86 
per cent, and by eubstituting values of 
per cent impedance and resistance drop 
in formula 2, z = 3.47 per cent. 


Then by formula 1: 
per cent regulation = 


3.472 + 2x 3.47 2.86 
je Ve a = 2.16 


For Inductive Load— 

Per cent regulation = z ain $ + Re 
cos $ 4 

Where z is the per cent reactance drop, 
R c per cent resistance drop and ® the 
angle of lag of load delivered. 

Example—Find inductive regulation 
for the above transformer when deliver- 
ing a load to a circuit having P. F. of 
0.87. 

The angle having-cos of 0.87 is thirty 
degrees. Its sin is 0.5. Substituting the 
proper values in formula 44. Per cent 
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regulation = 3.47 X 0.5 + 2 X 0.87 
= 3.48. 

The regulation is usually referred to 
the standard temperature of twenty-five 


degrees centigrade. 
EFFICIENCY. 


Efficiency is the ratio of the output to 
the input. 

The output is the total useful energy 
delivered by the secondary and the input 
considered is approximately the total 
energy delivered to the primary and con- 
sists of the output energy plus the iron 
loss at the rated pressure and frequency 
plus the copper loss due to the load de- 
livered. 

There is also another loss, that due to 
the magnetizing component of the excit- 
ing current, but since this is in quadra- 
ture to the output current its effect is in- 
appreciable in amount and may be neg- 
lected. 

The copper los employed in determin- 
ing efficiency should preferably be calcu- 
lated from the resistance. It is sufficient- 
ly accurate, however, to use the measured 
values as explained under copper loss 
tests. 

Example—Find the full load and one- 
half load efficiency of a three-kilowatt, 
2,000 to 100 or 200-volt, sixty-cycle trans- 
former having an iron loss of fifty-seven 
watts, a primary resistance of fifteen 
ohms, a secondary resistance of 0.15 ohms. 

The rated primary current of the above 
transformer is 1.5 amperes at 2,000 volts, 
and the rated secondary current is fifteen 
amperes at 200 volts. 


Full load— 
Primary CR = 33.75 watts. 
Secondary ‘6 = 33.75 “ 
Core loss = 57 we 


Total 124.5 watts. 


Output = 3000 watts ; input = 3000 + 
z 3000 
<+.0 =~» ` ; fulll q ff. = —— Z 
124.5 = 3124.5 ; full load e 91915 
.9602 = 96.02 per cent. 
Half load— 
Primary C'R = 8.44 watts. 
Secondary * = 8.44 °* 
Core loss = 57.00 “ 
Total 73.88 watts. 


Output = 1500 watts; input = 1500 
+. 73.88 = 1573.9 watts. One-half load 
eff. = 1500 — .953 — 95.3 per cent. 

The approximate efficiency may be read- 
ily calculated by multiplying full load 
losses expressed in per cent of the output, 
by coefficients below and subtracting their 
anm from 100. 
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Per Cent Copper Loss Core Loss 
Load. Coefficient. Coefficient. 
150 1.5 0.66 
125 1.25 0.8 
100 1.0 © 1.0 
T5 0.75 1.33 
50 0.5 2.00 
29 0.25 4.00 


Find approximate efficiency at one-half 
load in example above. 

The per cent copper losses based on 
output of 3,000 watts is 2.25 per cent; 
core loss, 1.9. 

For one-half load : 
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Telephone Growth in the United 
States as Compared with Other 
Countries. 

In a pamphlet issued in connection with 
the St. Louis Exposition, the American 
Telephone and Telegraph Company gives 
some interesting statistics of telephone 
growth in the United States, and also 
makes comparisons of the telephone in 
this country and in Europe. 

Following are some figures showing the 
growth of the Bell telephone in the United 


Per cent copper loss = .5 X 2.25 States: 
; 7 pos ee a = 
Subscribers Subscribers to No. Talks per ! Total Talks Dally No. Towns. 
January 1. Population. Inhabitant. ' (est.) Connected. 
= id. aa | a 
TRR oso eke Sede rears T RRO 1 to 1074 2 | 300.000 468 
IRRD. rasin nen ess 134.847 1 to 418 4 753.180 1,600 
LSU cheek vade seca ee 185,008 1 to 340 8 1.447.995 2.820 
1806; li S 243,432 1 to 28 12 2.402.548 5.610 
IO). cece cteats exe knes 632,946 1 to 120 25 5.817.514 11.67 
errr ee re ee 1,525,167 Ito 53 42 10.134.020 25,128 


= 1.13; per cent core loss — 2 
3.8; total loss, 4.93. 

Per cent efficiency load = 100 — 4.93 
= 95.07, say 95.1. 

More accurate values of efficiency may 
be obtained as follows: 

Subtract from the per cent loss (ob- 
tained by the use of coefficient) the one- 
hundredth part of that loss squared. 
Then subtract from 100. Thus: 

4933? 
100 
then 4.93 == .24 — 4.69, say 4.7. 

Per cent efficiency one-half load = 100 
= 4.7 = 95.3. 

The differential quantity may be men- 
tally calculated by leaving off the frac- 
tional part of per cent loss and taking 
nearest whole number, thus: 

5- 
o ata 

4.93 + .25 = 4.68, say 4.7; per cent 
eff. at one-half load = 100 — 4.7 — 95.3 

The all-day efficiency of a transformer 
is the ratio of the output to the input 
during a period of twenty-four hours 

This efficiency is considered only on 
transformers giving intermittent or vari- 
able service. 

In order to avoid complication in cal- 
culations, the variable or intermittent load 
is reduced to watt-hour equivalent. 

Ordinary lighting transformers may be 
considered as delivering full load for four 
hours, no load for twentv hours. The all- 
dav efficiency in example above may be 
calculated as follows: 


>e 


= .243 


Output ......... 3000 X 4=12000 w. hrs. 
PV PUG reer eat 12000 w.hrs. ) 
Tron loss for 
| 24 hrs... 1368 w.hrs. 13638 w. hrs. 
Copper loss | 
for24+hrs. 270 w.hrs. | 


Per cent. efficiency = 
12000 x 100 _ 


13638 


= 87.9 per cent. 


The following table shows the number 
of telephone subscribers in the leading 
countries in Europe on January 1, 1902, 
as compared with the number of Bell sub- 
scribers on that date in the United States: 


No. 
Subscribers 
Country : Jan. 1, 1902. 
German Empire...........0eeeee ese e eee ee neces $41,134 
Great Britain... ...... ccc ccc ce cece etree en eees 231.938 
Sweden .........ecssssessesseoressesessessesset> 87,518 
Ne oo ccs e Bee UNG WEE Rea eas 81,905 
Switzerland.. .......esesesseseseseosesssereeseese 203 
TCT: E E E E E eg 39,557 
NOWAY ..eesensesseesnseneeererosesererreserere 85,308 
Austria .........saessesssesssrosossesoseroresoso $5,218 
Denmark ........esosssssesssossoerersoeseeereeeo 85,178 
Spain. .....sesssss seesrersesresreeserareecerere. 18,083 
Italy icc es oe scan ane wating eee eng se eedeaeies oee 17,938 
Other Countries...... ccc cece ce ewe cence ee eeeee 76,248 
Total Europe. ...... cee cece cece cece r eee eeeees 1.044.308 
Total United States ......... cece cece eee essee 1,020,64% 
Total Canada........... ccc cece eee cece ener enere 43,058 
Total United States, 1904.......... 0. cece eee eee 1.525.167 


The ratio of subscribers to population 
in Europe ranges from 1 to 16.219 in 
Bosnia to 1 to 58 in Sweden. The ratio 
for all Europe was 1 to 368, compared 
with 1 to 76 for the United States in that 
vear, and 1 to 53 in 1904. 

Other statistics of the United States, 
Canada and Europe are shown as follows 
(January 1, 1902): 
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United States........essesseno 2.445 


Europe. sose cos Seri econ noires 2 362 962 6.785.000 
Canad&a.........suessnsuseres eo 44.814 480,000 


-m -- 


The following table shows the relative 
importance of the telegraph, the telephone, 
and the mail, as serving the people of the 
United States: 

Communications, 1903: 


Telerranyc cag kbd dah e oi Fd eee ee RES 92.000, 000 
Telephone.......... see cece e eee eee e ener ees $3,263,000, 000 
CS MAIL es ee eae can aa beeen ees 5.084.000.000 
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Wireless Telegraphy on the Marsden. 
The British government will establish a 
space-telegraph station on the Marsden 
some three miles from South Shields. 
The station is to be used chiefly for 
communication with warships. 
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Electrical Patents. 


Gustaf Rennerfelt, of New York, N. Y., 
has been awarded patent No. 769,406, 
dated September 6, 1904, a means for 
controlling and regulating electric motors. 
This invention has for its objects, first, to 
provide means for preventing the abnor- 
mal flow of current through an electric 
motor upon starting the same; second, to 
provide means for preventing abnormal 
speeding of an electric motor upon start- 
ing the same; third, to provide means for 
automatically rupturing the current flow 
through an electric motor in the event 
of an overheating of the same; fourth, to 
devise apparatus in which all the afore- 
said three objects will result automatically 
and in which the manual operation shail 
be limited to the closing of a single clec- 


trical contact; and fifth, to so arrange 


said apparatus that a minimum amount 
of energy will be wasted in its operation 
and also so that it shall be simple and 
cheap in construction. In the use of elec- 
tric motors, as heretofore regulated and 
controlled, an attendant may often care- 
lessly switch the current through the motor 
in such quantity as to seriously damage the 


MEANS FOR CONTROLLING AND REGULATING 
MOTORS. 
same, and particularly is this true when 
the motor is carrying or moving a rela- 
tively heavy load. It also often occurs that 
the motor may be started with greater 
acceleration than desirable, and particu- 
larly is this true when the motor is moving 
a relatively light load. The invention is 
designed to overcome these objections, and 
to this end a pilot-motor is used for in- 
termittently moving the regulator, its 
movement being stopped when the start- 
ing current exceeds a predetermined limit, 
and also when the acceleration rate ex- 
ceeds a predetermined limit and means 
are provided whereby both of said limits 
can be easily adjusted, so that the same 
apparatus may be used for different motor 
installations with varying requirements. 
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It consists of an electric motor provided 
with an automatic regulator adapted to 
successively increase the speed of the 
motor, in combination with an accelera- 
tion controller connected to and driven by 
the motor and adapted to stop the regu- 
lator when the acceleration rate exceeds a 
predetermined limit. 

Joseph P. Gillette, New London, Ct., 
has been awarded patent No. 769,540, 
dated September 6, 1904, on an audible 
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AUDIKLE INDICATOR FOR LIGHT OR MOTOR 
CIRCUIT. 

indicator for electric light or electric mo- 
tor circuits. The invention relates to an im- 
provement in audible indicators for elec- 
tric light or electric motor currents, the ob- 
ject being to produce a simple, compact, 
convenient and effective device for calling 
attention to currents used only a portion 
of the time, such as incandescent lamps 
located in cellars or other retired places, 
and motors, and to remind the user to 
shut them off. The device is adapted to 
be connected in series in such circuits. 
It consists of an audible indicator, the 
combination with a shell having lateral 
openings, of a cover for the shell, a mag- 
net located in the shell, a vibrator co- 
acting with the magnet to produce an 
audible signal, a magnet-supporting spring 
located in the bottom of the shell, means 
located in the bottom of the shell for ad- 
justing the magnet with respect to the 
vibrator against the tension of the said 
spring, and connections to and from the 
magnet through the said lateral opening 
in the shell. 

John K. Norstrom and Henry M. 
Graif, of Chicago, Ill., have been awarded 
patent No. 769,228, dated September 6, 
1904, for an electric circuit-closer. The 
patent has been assigned to the Automatic 
Telephone Company, of Chicago, Ill., a 
corporation of Illinois. This invention 
relates to improvements in electric cir- 
cuit-closers adapted to close one or more 
electric circuits a determinate number of 
times by the continuous movement of an 
actuating member. 
of the invention is to provide a circuit- 
closer of the type described wherein the 
primary actuating member is adapted to 


The primary object ` 
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be rotated manually in one direction with- 
out effecting the closing of the circuit 
controlled by the circuit-closer, and where- 
in said primary member is adapted when 
released to return automatically to its 
initial position, in its return move- 
ment automatically closing the cir- 
cuit a determinate number of times, 
dependent upon the extent of its initial 
manual movement. A further object of 
the invention is to provide an arrange- 
ment of a plurality of rotatable primary 
actuating devices of the character de- 
scribed, each arranged to close a circuit, 
and instrumentalities auxiliary to the 
primary actuating devices, all so arranged 
that each primary actuating device when 
initially rotated is held in such position 
until all of the primary devices have been 
so set and that upon the release of one of 
said primary actuating devices the others 
are successively automatically released to 
permit them to perform their circuit- 
closing functions. Another object of the 
invention is to provide an arrangement 
whereby the speed of return of the pri- 
mary actuating devices is equalized. A 
further object is to simplify and gen- 
erally improve the construction of devices 
of the general character specified. It 
consists of two rotatable, toothed wheels, 
circuit-closing springs associated with 
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ELECTRIC CiRCUIT-CLOSER. 


each wheel, a movable transmitting in- 
strumentality interposed between each 
wheel and its contact-springs normally 
arranged to intercept the path of move- 
ment of the wheel-teeth and to be moved 
therefrom by the teeth in operation, a 
holding device associated with each trans- 
mitting instrumentality adapted to pre- 
vent movement thereof from the path of 
the teeth of the wheel, and means carried 
by one wheel arranged and adapted to 
move the holding device of the transmit- 
ting instrumentality associated with the 
other wheel into operative position. 


The X-Ray in Leukemia. 
Dr. Bozzali, director of clinical 


medicine at Turin University, has in- 
formed the Academy of Medicine that he 
has cured, by means of the X-ray, a sup- 
posedly incurable case of leukemia. 
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The Hydroelectric Station of Plan Du Var, 
France. 

La Société Energie Electrique, of the 
Mediterranean coast, has installed a num- 
ber of electrical distributing systems in 
southern France. One of the most recent 
has been installed at Plan du Var. The 
plant is not exceptional in any way, and 
has an output of only about 600 kilowatts. 
It is, however, typical of this important 
system. The generator is a 600-kilowatt, 
three-phase alternator, directly connected 
to a horizontal Francis turbine. It op- 
erates at a frequency of twenty-five cycles 
per second, and gives directly 11,000 volts. 
The speed is 375 revolutions per min- 
ute. It is of the revolviny-field type, and 
the exciting current is furnished at sixty 
volts. This machine is constructed to 
withstand mechanical strains when re- 
volved at double speed. The armature 
was tested at 25,000 volts cool, and at 
18,000 volts when hot, these pressures be- 
ing applied for one minute. The head of 
water available varies from twenty-five to 
twenty-seven metres. The turbine is 
placed six and three-quarter metres above 
the tail-race. In addition to the main 
generators and the exciter, there is a small 
compound dynamo which supplies the 
lights and charges a storage battery. The 
latter is used to operate the high-tension 
oil-break switches. A second unit will 
ultimately be installed in this station. The 
power is distributed to various industries 
throughout the valley of the Var.—T rans- 
lated and abstracted from L’Electricien 
(Paris), August 27. 

a 
The Dangers of Grease in Boiler Feed 
Water. 

Onc of the most troublesome causes of 
overheating in steam boilers is that pro- 
duced by the combination of greases with 
the fine, flour-like deposit which is precipi- 
tated when the feed water is impreg- 
nated with carbonate of lime or magnesia. 
Trouble arises partly from the insidious 
nature of the overheating, and partly 
from the difticulty of impressing on 
steam users the importance, in view of 
this particular deposit, of rigorously ex- 
cluding the feed water from contamina- 
tion with grease. A recent boiler inspec- 
tion report referred to some interesting 
eases Which have a rather instructive bear- 
ing on the matter. One case was that 
of a Laneashire boiler which apparently 
was built in conformity to exacting re- 
quirements. The working pressure was 
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seventy-five pounds per square inch, and 
the boiler was fed with water from a 
surface condenser, the waste being made 
up with water containing a large 
quantity of carbonate of lime. There was 
no filter to remove the grease from the 
condensed steam, and it consequently 
passed into the boiler with the feed. The 
result was constant trouble with the fur- 
naces bulging and leakage at the seams, 
grooving at the edges of the Bowling 
hoops, and of the front end-plate, ending 
finally with the fracture of the front end- 
plate and several of the hoops. When 
the damage had become so great as to 
necessitate the stoppage of the boiler for 
repairs, a new front end-plate and furnace 
were put in, and a grease separator inter- 
posed between the low-pressure cylinder 
of the engine and the condenser. No 
further trouble has been experienced.— 
Abstracted from the Mechanical Engi- 
neer (London), September 3. 
e 
The Action of Lightning Strokes on 
Buildings. 

In a paper entitled “The Protection of 
Buildings from Lightning,” Mr. Killing- 
worth Hedges takes up a number of ques- 
tions connected with this topic. The 
principal causes of the failure of the 
usual style of lightning-rod, as fitted on 
the buildings investigated, appeared to 
be due to the following: first, insufficient 
number of conductor and earth connec- 
tions; second, the absence of any system 
of connecting the metallic portions of the 
buildings to the lightning conductor, 
especially the interconnection of the 
finials, rain-water pipes and girders. In 
the author’s opinion, frequent damage by 
side flash from the conductors might 
be lessened by running a horizontal con- 
ductor along the ridge or along the para- 
pets of all the roofs, somewhat after the 
method which is almost universally 
adopted in central Europe. With few ex- 
ceptions, the protection investigated had 
a common defect, in that nearly all the 
earth-plates were merely buried in the 
ground close to the foundations of the 
building. Owing to drainage, this ground 
soon became dry, and consequently of 
high resistance. Architects, as a rule, 
object to sufficiently deep holes being 
made near a structure, consequently, the 
permanently moist ground is not reached. 
The author suggests a tubular earth which 
can be kept moist by leading a small tube 


from the nearest rain-water pipe. The 
general conclusions arrived at by the 
author are, that there is very little ad- 
vantage in placing isolated rods on an 
ordinary building, unless it has a high 
tower. A church, for instance, with a 
spire should have at least two conductors 
from top to earth. Even then if any 
other part of the structure happens to 
be in the path of a discharge from a 
cloud to the ground, the stroke may dis- 
regard the protected towers or spire and 
fall on the building, choosing some lower 
point.—Abstracted from the Electrical 
Iingineer (London), September 2. 
e 
Power, Economical and Otherwise. 

A comparison is made here of the op- 
eration of an old reciprocating steam en- 
gine, with a normal rating of thirty-five 
horse-power—and which actually develop- 
ed anything up to sixty horse-power—and 
a gas engine which replaced it. About 
forty-five horse-power was required to 
drive the mill. For this purpose the en- 
gine, which was an old one, though of a 
good type, consumed twenty-five hundred- 
weight of good Scotch coal. When it be- 
came necessary to replace the old plant, 
four methods were possible: a new steam 
engine and boiler, a source of water power 
three miles distant, an oil engine, or 4 
gas engine. The choice fell upon the gas 
engine, to be supplied with gas from a 
producer. The plant, as installed, is com- 
paratively simple, consisting of a gener 
ator burning anthracite coal or coke, 4 
water-jacket for cooling the gases, two 
scrubbers, and an expansion box near the 
engine. A fifty-horse-power gas engine Wa 
selected, and belt driving was adopted to 
overcome the objection to the irregularity 
of the engine. Comparing the old system 
with the new, it is seen that the eng 
required a room twenty-nine by eleven 
feet, and the boiler a space of twenty-five 
feet by nine fect, a total of 558 squat 
feet. The gas engine requires a space ° 
only eighteen feet by thirteen feet, and 
the producer a space of fifteen by ten 
feet, a total of only 384 square feet. The 
fuel consumption of the gas engine never 
exceeds five hundredweight per day. The 
power for this system costs 0.32 cent pet 
horse-power-hour, while with the old en- 
gine it cost 1.13 cents per hour. There 
are, however, some objections to the ge 
engine, Unless it is watched carefully, 1 
gives trouble, but if kept clean and the 
scrubbers are cleaned out regularly, vel 
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little attention is necessary. With this 
plant it was found necessary to clean the 
exhaust valve in the engine twice a week, 
and to clean both gas and air valves once 
in two weeks. The electric ignition sys- 
tem must be cleaned twice a week. If this 
work is done regularly, it does not take 
much time, and the plant operates very 
free from trouble. It is estimated that 
the depreciation would be about ten per 
cent, as the upkeep of the gas engine is 
slightly higher than that of a steam en- 
gine. This is offset somewhat by the low- 
er depreciation of a producer plant, as 
compared with a steam boiler. As a 
source of power, producer gas is highly to 
be recommended where an occasional stop- 
page in a day’s work is not of vital im- 
portance, but in all other cases, it has 
hardly attained a sufficient pitch of re- 
liability to warrant its introduction.—Ab- 
stracted from the Electrical Engineer 
(London), August 26. 
a 
New Apparatus for the Production of High- 
Frequency Currents. 

When high-frequency currents are de- 
sired to operate electrotherapeutic or 
wireless telegraph apparatus, it has been 
found undesirable to draw the required 
power from the public system. The dif- 
ficulties of doing this are several: the 
high voltage set up by the interrupter 
throws a considerable strain on the insu- 
lation of the commercial apparatus con- 
nected to the system, endangering its 
operation, and it is difficult to construct 
transformers giving the required high 
voltage. To overcome these difficulties, 
Messrs. d’Arsonval and Gaiffe have de- 
vised a system which is here described by 
M. A. Soulier. The first step was to 
modify the method of constructing the 
apparatus so as to allow a considerable 
increase in insulation. The causes bring- 
ing about deterioration were studied, and 
a method found for avoiding them. It 
was found that the Hertzian waves which 
are set up in the high-frequency circuit 
are set up also in all circuits connected 
to it either inductively or conductively. 
The voltage thus thrown on the system 
has a maximum equal to that which pro- 
duces the spark in the interrupter, and 
this sets up between the neighboring 
wires of any windings differences of 
potential much greater than they have 
been designed to withstand. To damp 
out these oscillations, Messrs. d’Arsonval 
and Gaiffe connect a system of condensers 
and resistances between the transformer 
and the condenser in the. high-frequency 
circuit. The resistances in this circuit 
damp out, by the heating effect, the high- 


ELECTRICAL REVIEW 


frequency currents, and the condensers 
can discharge but slowly. Thus, the dif- 
ference of potentials set up at the 
terminals of the transformer is much re- 
duced, the amount of reduction depend- 
ing upon the size of the resistance and 
the capacity of the condensers. The 
transformer then operates as an industrial 
transformer, the high-frequency oscilla- 
tions not penetrating it. In searching 
for means to prevent arcing at the inter- 
rupter, it was observed that this arc is 
produced the more easily the greater the 
self-induetion of the high-frequency cir- 
cuit. By making a circuit with all con- 
ductors as short as possible, the induct- 
ance being reduced to a minimum, all 
difficulty from arcing disappeared. The 
diagram of connections for the circuits 
finally adopted shows a shunt circuit con- 
taining four condensers connected across 
the terminals of the transformer. In 
parallel with this shunt circuit is the 
circuit containing the interrupter and the 
two high resistances. The high-frequency 
circuit ig formed of four condensers con- 
nected directly across the interrupter, the 
apparatus making use of this current 
being connected in series in this circuit.— 
Translated and abstracted from L’Indus- 
trie Electrique (Paris), August 25. 
a 
Rail Stresses. 

Within certain limits few engineering 
materials are called upon to withstand 
such heavy straining actions as are the 
rails of a railway line carrying a fast and 
heavy traffic. Although the load on a 
rail is of such character that the “impact 
factor?” must necessarily be very large, 
the metal used generally contains about 
four to five times as much carbon as is 
admitted into a boiler plate. In spite of 
this, or perhaps because of it, rail frac- 
tures are relatively rare. The permanent 
sets which rails are compelled to take are 
much less than those to which a boiler 
or a ship-plate is subjected while being 
worked up into a boiler shell or the side 
plating of a ship. The fact that rails 
carry their loads so successfully is of high 
interest, considering the extremely heavy 
stresses to which they are subjected. These 
stresses are known to be high, but it is 
by no means easy to estimate accurately 
their intensity. When laid on the trough 
floor of a bridge, the ordinary theory of 
elasticity enables a close approximation 
to be made of the rail stresses, which, even 
with the load at rest, may amount to 
seven or eight tons per square inch, an 
intensity which is doubtless largely aug- 
mented by impact when the load moves 
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over the track at an express speed. With 
rails laid on the solid ground, however, 
the requisite data are wanting to permit 
of any reliable analysis of the stresses ob- 
taining. ‘The problem is complicated by 
the fact that the “solid” ground is far 
from rigid. As the train covers a length 
of track, the whole sinks bodily, the rela- 
tive deflection of two neighboring points 
of the rail being small compared with the 
total compression of the roadbed, so that 
any attempt to calculate the stresses as 
equivalent to those obtaining in a continu- 
ous girder supported on rigid piers leads 
to quite unreliable results. Mr. A. Flam- 
ache, chief engineer to the Belgian state 
railways, considers this matter at some 
length. He holds that the true stresses 
in the rail must be less than if the load 
were equally distributed over every sleeper 
under the engine, and must be greater 
than if the sleeper reactions varied as the 
ordinates of a triangle, the base being 
equal to the length of the engine, and the 
apex at its centre of gravity. This he 
calls a triangular disposition of the re- 
actions. He calculates out the rail stresses 
on both these hypotheses, and, comparing 
the results with actual observations on 
rails, arrives at the conclusion that the 
first supposition is that nearest the actual 
facts of the case. The maximum bending 
moment is thus not greatly different from 


a where P is the load on one wheel, 


and L is the distance between consecutive 
axles. In other words, the actual rail 
stresses occasioned by a modern locomo- 
tive at rest on an eighty-pound rail may 
readily reach some ten tons per square 
inch. The maximum stress with the 
track supported on a yielding base of the 
character stated is always directly under 
the load, and this maximum is little dif- 
ferent, whether the wheel rests directly 
over a sleeper, or centrally between two. 
Accumulating experience seems to show 
that the strength of material is not a func- 
tion of the range of the stress to which 
it is subjected only, but also of the fre- 
quency with which the load is renewed. 
In view of Roberts-Austen’s experiments 
on diffusion in solids, and of the Ewing- 
Rosenhain discovery of slipping surfaces 
in overstrained metal, this hypothesis 
appears a rational one. If the slipping 
surfaces are given time to recover, they 
may weld up again by a process of diffu- 
sion, and the overstrained metal be as 
good as ever; but if the slip is kept con- 
tinuously in movement, a crack will de- 
velop, resulting at last in the breakage 
of the overstrained part. —. 1 bstracted from 


Engineering (London), Seplember %. 
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Telephone Development in New York 
City. 

Some interesting facts respecting the 
growth of the New York Telephone Com- 
pany during the past ten years were re- 
cently secured by a representative of this 
journal. 

In 1894, the old method of charging a 
fixed yearly rental for telephones regard- 
less of their use was done away with, and 
in readjusting the rate schedule the 
message was adopted as the unit of meas- 
ure. At this time, the reconstruction 
from overhead to underground lines had 
been practically completed and the plant 
was in excellent condition. ‘The improve- 
ment in the service, together with the new 
rate system, which brought telephone 
service within the means of the moderate 
user, resulted in a general demand for 

elephones. 

In 1894, the number of telephones in 
service in Manhattan and the Bronx was 
11,835. In 1899, five years later, the 
total number was 39,508, an increase of 
27,673, over 200 per cent. By this time 
the utihty of the telephone had become 
generally recognized, and the so-called 
“telephone-habit” was growing with 
rapidity. In 1900, the change from the 
magneto to the common battery systein 
of operation was fairly under way, and 
by 1902 all of the Manhattan exchanges 
were operating on this method. 

From 1899 up to the present time the 
growth of business has been ever increas- 
ing. The number of telephones in service 
in Manhattan and the Bronx had in- 
creased by 1900 to 53,205; 1901, 72,187; 
1902, 96,364; an actual gain this latter 
year of over 24,000. In 1903, a still 
better showing was made, 121,935 sta- 
tions being in service at the end of De- 
cember in that year. That the rapid tele- 
phone development has not by any means 
reached its limit in this city ig evidenced 
by the fact that on September 1, 1904, 
the number of telephones connected and 
under contract in Manhattan and the 
Bronx was 144,495. 

Two interesting features of this de- 
velopment are the growth of private 
branch exchanges and the genera] exten- 
sion of residence telephone service. In 
the private branch exchange service a 
switchboard is located on the subscriber’s 
premises, connected to an exchange by two 
or more trunk lines. ‘To this switchboard 
are connected as many telephones, either 


on or off the premises, as are desired. By 
this means a splendid interior system is 
furnished, and at the same time each 
telephone is capable of immediate con- 
nection with any other telephone reached 
by local or long-distance wires. 

The service is largely used, and is es- 
pecially useful, in hotels and apartment 
houses. There are about 5,000 of these 
private branch exchanges in New York 
city, aggregating 60,000 telephones, and 
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ranging in size from the Waldorf-Astoria 
system, embracing 1,100 telephones, to 
the smallest office system of two tele- 
phones. 

There has been a general residence 
telephone development, outside of the 
apartment houses and hotels. The tele- 
phone is a very useful adjunct to a house- 
hold, and the reasonable rates have 
brought the service within the means of 
nearly every one desiring it. 

The success of the New York Telephone 
Company has been due to the adequate, 
prompt and courteous service which it 
renders at a reasonable rate. 


a <=> e- — —__—___ 


The Brown Hoisting Machinery Com- 
pany’s Exhibit at the St. Louis 
Exposition. 

The Brown Hoisting Machinery Com- 
pany has an interesting exhibit in Ma- 
chinery Hall, at the World’s Fair, St. 


Louis, showing two locomotive cranes, one 
of fifteen tons, and one of ten tons lifting 
capacity. Both of these cranes were used 
by the Exposition company in installing 
heavy exhibits and. will be used again 
when the exposition is over for dismant- 
ling and reloading exhibits. 

The ten-ton locomotive crane has a 
thirty-foot boom, and is equipped with 
a Brownhoist two-rope ore grab bucket 
and is shown in operation shoveling iron 
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ore from a twelve-foot circular pit under 
the crane. The operation of this crane 
seems very interesting, judging from the 
large crowds which gather to see it each 
day. 

In addition to these two locomotive 
cranes, the Brown Hoisting Machinery 
Company exhibits at St. Louis a full 
line of its overhead trolleys and tramrail, 
including plain and geared trolleys and 
electrically operated trolleys, the latter 
in operation. 

This company is also distributing to 
every one visiting the exhibit, a pack of 
“Crane Cards,” consisting of sixteen 
colored cards in each pack, each card 
descriptive of a standard type of crane 
built by it. These cards were produced 
especially for the St. Louis exposition, 
and are free to all who will call in person 
at the exhibit for them. 
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A Large Electrically Illuminated 
Sign. 

From the New Jersey shore, or from 
the ferryboats that cross or ply up and 
down the Hudson river, may be seen the 
large building of the Butterick Publish- 
ing Company. It is located on Spring 
and McDougall streets, New York city, 
and is about 225 feet high. Because of 
the unobstructed view that it has from 
the west, the management of the Butter- 
ick Publishing Company conceived the 
idea that if a large painted sign was made 
high up on the west wall, it would be 
good advertising. On account of the 


many windows, which were really ob- 
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these dimensions it may be imagined, if 
one has not seen the sign, how huge and 
how prominent it must be. 

The management of this large publish- 
ing house were pleased with the painted 
sign when it was finished, but it did not 
take them long, however, to realize that 
they had only a day sign, that their valu- 
able wall from an advertising standpoint 
was of no value to them at night. They 
hesitated before thinking it possible that 
this sign could be artificially illuminated, 
but they determined to seek expert advice 
on this subject. They appealed to Mr. 
Arthur Williams, the efficient general in- 
spector of the New York Edison Company, 
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A VERY LARGE ELECTRICALLY ILLUMINATED SIGN. 


structions on this west wall, the matter 
of painting a good legible sign was not 
as easy as was first expected, and the serv- 
ices of architects of the building were 
enlisted, with the result that after some 
conniving and engineering skill, the sign 
was laid out and the blue-prints were 
turned over to the painter to successfully 
carry them out. 

This is the brief history of what is, 
perhaps, the largest painted sign in the 
world. 

Numerous guesses by those who have 
stood on the decks of ferryboats have 
heen made as to the height of the let- 
ters, and it has been a fact worthy of note 
that invariably the guesses were all far 
short. The upright member of the ini- 
tial letter “B” extends over a distance of 
sixty-eight feet and the other letters are 
fiftv feet high. The individual members 
of the letters are five feet in width. From 


whose long experience in solving such 
problems is well known among electrical 
engineers generally. He assured the 
owners of the building that such a task 
could be successfully accomplished and ad- 
vised them to take up the whole matter 
with the engineers of the Electric Motor 
and Equipment Company, Newark, N. J., 
who, as practical electric sign makers, 
could consider the details and work out 
some reasonable plan. 

The first thought was of the possibility 
of illuminating the Jetters by a system of 
reflected light. After careful thought and 
due consideration this scheme was aban- 
doned and it was concluded that the let- 
ters could best be seen outlined with in- 
eandescent lamps., but of what candle- 
power and what distance apart these 
should be, were unknown quantities: vet to 
be determined, 

It was decided to conduct a series of 
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experiments, the first one being to ascer- 
tain how lines of incandescent lamps of 
different candle-powers and with different 
spacings, in regard to each other, would 
appear on the wall. Thus, several strips 
were lowered down from the roof and a 
view of these was taken from a ferryboat 
on the Hudson river. 

After some deliberation it was decided 
to use four-candle-power lamps, spaced 
eighteen inches apart, on the members of 
the letters. It was observed that the ver- 
tical members of some of the letters which 
were close together seemed to blur, and to 
guard against this in subsequent experi- 
ments that were made, shields were pro- 
vided to keep the light, from the indi- 
vidual lamps, away from the background 
which acted as a reflector and directly 
caused the blurring appearance. 

(It should be noted that the letters 
themselves are a flat black, and the wall 
is a bright buff.) Now, by this method 
the box-construction reflecting surface was 
not depended upon at all, and the indi- 
vidual lamps are depended upon to outline 
the letters as they now appear in the 
painted sign. Although perfectly san- 
guine of success, should the management 
of the company place the order, the 
Electric Motor and Equipment Company 
subsequently outlined two of the letters 
of the sign for the benefit of, and at the 
suggestion of, the management of the pub- 
lishing company. 

So marked was the success of this. and 
so much pleased were those who saw it. 
that the engineers were invited to pre- 
sent a specification and a proposition 
covering the wiring for the installation of 
the entire sign. 

After deliberation of only a few davs 
the order was placed and the work was 
begun on the manufacturing and instal- 
lation of the largest electrically illu- 
minated sign in the world. | 
æ- 

Hydroelectric Statistics. 

The total amount of hydroelectric 
power in the world is nearly 2,000,000 
horse-power. In its distribution the 
United States leads with 527,467; Can- 
ada is second with 228.225; Italy third 
with 210,000. Other countries take the 
following order: France, 161.343; Switz- 
erland, 133.302; Germany, 81.077: 
den, 71,000; Mexico, 18470: Austria, 
16,000; Great Britain, 11.906; Russia, 
10,000; India, 7.050; Japan, 3.450; South 
Africa, 2.100; Venezuela. 1.200: Brazil. 
SOO: in all a total of 1483.8300 horse- 
power, 
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The Operating Switchboard—Louisi- 
ana Purchase Exposition. 

Across the central portion of the western 
wall of the Palace of Machinery, over- 
looking the generators which supply lights 
and motors throughout the exposition, 
extend two large galleries in which are 
located the apparatus by means of which 
the dynamos are regulated and controlled 
and their current distributed to every 
building in the grounds. The service 
plant, of which this apparatus is a part, 
is a thoroughly modern central station 
with a rated capacity of 8,000 kilowatts 
divided into four units of 2,000 kilowatts 
each. Three-phase current is generated 
at 6,600 volts potential, 3,000 alternations 
per minute. 

In a large central station the operating 
switchboard is the key of the entire plant, 
and on its design and construction, in 
a large degree, depends the success of the 
installation. In no department of station 
equipment has greater progress becn made 
during recent years. Higher operating 
potentials and increasing capacities have 
necessitated the use of switching devices 
too heavy for manual working and have 
led to the separation of controlling board 
and operating apparatus. Distant con- 
trol of oil break switches, and instruments 
connected through reducing transformers, 
has freed the controlling board both front 
and rear from high potentials, and re- 
moved all danger to the operating engi- 
neer. 

The operating switchboard for the ex- 
position service plant was designed and 
constructed by the Westinghouse Electric 
and Manufacturing Company, of Pitts- 
burg, Pa., to whom was awarded the con- 
tract for the entire steam and electric 
equipment, and was erected under the 
supervision of Westinghouse, Church, 
Kerr & Company, the consulting engineers. 

The control, or operating section of the 
board, located in the upper gallery, con- 
sists of twenty-nine panels of selected 
blue Vermont marble, two inches thick, 
highly polished, and supported by an angle 
iron frame. Fach panel is ninety inches 
high, divided into two parts, the lower 
marble slab in every case carrying the 
integrating wattmeter for the generator 
or feeder to which the panel is assigned. 
For the three-phase circuit from each 
generator and to each feeder, there is a 
separate panel from which is operated the 
apparatus necessary for its individual 
control. The generator panels are thirty- 
two inches in width, the feeder and exciter 
panels twenty-four The total 
length of the controlling switchboard is 


inches, 


sixty-two feet. 
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At the extreme left, as we face the 
board, the first three panels control the 
three 125-volt, direct-current, engine- 
driven exciter sets. The arrangement 
includes a single set of busses, to which 
all the exciters may be connected in mul- 
tiple and from which current is led to 
the generator fields. Each panel is 
equipped with direct-current ammeter, 
main switches, exciter field rheostat and 
mechanism for the distant control of the 
electrically operated single pole equalizer 
switch, which is mounted on a pedestal 
near its exciter set. 

At the extreme left, attached to panel 
No. 1, is a set of swinging arms on 
which are mounted three type F alter- 
nating-current voltmeters, arranged so 
they may be connected to any generator, 
two type D direct-current voltmeters for 
the exciters, two frequency meters and 
one type B synchroscope. 

Panels 4, 5, 6 and 7 are equipped for 
the control of the large alternators in 
the service plant. Panels 4 and 5 were 
constructed by the General Electric Com- 
pany and are duplicates in every respect, 
each containing three alternating-current 
ammeters, one direct-current ammeter, 
two single-phase indicating wattmeters, 
one polyphase integrating wattmeter, one 
power-factor meter and operating devices 
for the motor-driven field rheostats and 
motor-operated main switches. 

The instruments on panels 4 and 5 and 
on panel 29 and the apparatus in the 
circuits which they control, were furnished 
by the General Electric Company. With 
the exceptions noted, all apparatus and 
instruments are of Westinghouse standard 
design and construction. 

Panels 6 and 7 are each equipped with 
three alternating-current ammeters, one 
direct-current ammeter, one polyphase 
indicating wattmeter, one power-factor 
meter, controllers, indicators, ete., for the 
motor-driven field rheostats and electric- 
ally operated oil switches in the generator 
circuits. 

As has been indicated, the generator field 
rheostats are all motor operated and con- 
trolled from the generator switchboard 
panels. From these panels, by means of 
motor-operated adjustments on the engine 
governors, the speed of the generators is 
also controlled and may be varied at the 
will of the operator and the synchronizing 
of an incoming machine easily and ac- 
curately performed. 

The switchboard is provided with two 
sets of three-phase high-potential bus- 
Panels 9 and 10 are arranged to 
measure and record the output of the 
entire station, each being connected to 


bars. 
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one set of busses and equipped with three 
ammeters, one polyphase indicating watt- 
meter, one polyphase integrating watt- 
meter and two static ground detectors. 

Of the twenty remaining panels, seven- 
teen are designed for the control of the 
primary high-potential feeder circuits 
leading from the generating plant to the 
transformer stations throughout the expo- 
sition. Each panel is equipped with three 
type F ammeters, one type A polyphase 
wattmeter and mechanism for the control 
of the electrically operated switches in 
the feeder circuit. 

Panels 21 and 22 were originally ar- 
ranged to connect either set of bus-bars 
to the lines of the Union Electric Light 
and Power Company of St. Louis, as the 
service plant was not designed to supply 
all the light and power required by the 
exposition. This, however, has not been 
necessary as the service plant has been 
equal to all ordinary demands of the 
exposition and the additional power re 
quired has been easily obtained from two 
of the larger generating sets on exhibit 
in the Palace of Machinery, proper con- 
nections being made through these panels. 
The power required of the exhibit ma- 
chines has been but a small fraction of 
their rated capacity and that but for an 
hour or two each day, during the extreme 
peak of the load. 

Panel 22 was constructed for the pur- 
pose of introducing resistance into the 
“decorative circuits” or feeders which sup- 
ply current to the lamps illuminating the 
exterior of the buildings, in order that 
they might be gradually brought up to 
fuil power or dimmed at the will of the 
operator. As yet, the resistance arrange 
ment has not been put in service as it 
has been found feasible to control the 
illuminating effect by direct variation of 
the generator voltage, one machine being 
set apart for the “decorative circuits.” 

The high-potential busses are supported 
on a solid structure of brickwork, sepa- 
rated by Larriers of soap-stone and pro- 
tected in every way suggested by moder 
practice of the highest class. The con- 
struction renders short-circuit or insule- 
tion failure practically impossible. Leads 
of triple conductor, lead covered cable 
come up from the generators and distribu- 
ting circuits protected by barriers of litho- 
site and soap-stone. 

The instrument transformers 8 
mounted on the gallery floor, below the 
bus-hars, each in its own compartment 
between soap-stone barriers. Other switch- 
board apparatus is protected in similar 
wavs. The whole construction 1s exceed- 
ingly substantial and thoroughly fire- 
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proof. The instrument circuits are pro- 
tected by long enclosed fuses, and dis- 
cennecting switches of the hook type 
are inserted in every main circuit, though, 
naturally, they are never intended to 
open a circuit under load. 


ELECTRICAL REVIEW 


tacts per pole, one connecting to the in- 
coming and one to the outgoing lead of 
the same phase, each contact mounted 
within a large porcelain insulator. There 
are two breaks in every leg. These breaks 
take place in the upper part of the enclos- 


THE OPERATING SWITCHBOARD AT THE SERVICE PLANT OF THE 
Lovuistana PURCHASE EXPOSITION. 


The electrically operated oil circuit- 
breakers for the generator and feed cir- 
cuits are mounted for the most part in 
the upper gallery, behind and to the sides 
of the controlling panels. A few are 
mounted in the lower gallery. 

For each generator there are two three- 
pole electrically operated oil break cir- 
cuit-breakers of the non-automatic type, 
one for each set of bus-bars, with inter- 
locking devices so arranged that it is im- 
possible that both be closed at the same 
time. The switches furnished by the 
Westinghouse company are its standard 
type C, non-automatic, distant control, 
electrically operated circuit-breakers ; 
those furnished by the General Electric 
Company of corresponding construction, 
but operated by small direct-current 
motors. 

For each feeder circuit, two main three- 
pole switches are furnished, one for each 
set of busses, interlocked to prevent mis- 
connection. All are Westinghouse type C 
oil circuit-breakers, with distant control 
and automatic release. These switches 
are operated by a solenoid-controlled tog- 
gle, are erected in brick structures with a 
separate oil tank for each pole, and a 
separate fireproof compartment for each 
oil tank. There are two stationary con- 


ing chamber where the oil is clear and 
free and, moreover, the insulating operat- 
ing rod which carries the contacts serves 
as a barrier, making it practically im- 
possible for an arc to jump across. Cur- 
rent to operate all the switches is sup- 
plied by the exciter sets. 

The instruments mounted on the face 
of the controlling panels are finished in 
black enamel, with edges and finished 
parts in black oxide. 

The service switchboard is a model ex- 
hibit of the best engineering practice, 
complete in every detail, fireproof and in- 
destructible. The high-potential leads 
and buses are well separated and skil- 
fully protected. The arrangement of ap- 
paratus and circuits is both safe and con- 
venient. The system of connection and 
control is flexible and easily handled. The 
operating board presents no live high-po- 
tential contacts to endanger the operator. 
The instruments are all connected to the 
lines through reducing transformers. 

Engineers visiting the great exposition 
will do well to examine this feature of 
the operating plant. 


Electric Elevator for Liberty Statue. 
The war department has assumed con- 
trol of Bedloe’s Island and the Statue of 
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Liberty, and will overhaul and repair the 
statue, which has been considerably af- 
fected by exposure. In addition to the 
renovation, an electric passenger elevator 
will be installed. 

—— e 

Some Pardridge Specialties. 

The Pardridge Shade and Reflector 

Company, Chicago, Ill., announces a ready 
sale in Chicago and elsewhere of several 


Fic. 1.—REFLECTOR. 


of its electrical specialties. The accom- 
panying illustrations present several of 
these. Fig. 1 is a small reflector that 
fits directly over the lamp. This reflector 
is so fashioned .that it spreads the Trays 


from the lamp over a large area, and, at 
the same time, does not darken the back- 
ground. It is made of brass, finished in 
nickel-plate and white enamel, the one for 
indoor work, and the other for outdoor 
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service. The company has sold over 
80,000 of these reflectors since it began 
business nine months ago. The larger 
theatres and hotels in Chicago are using 
them, and a number of large manufactur- 
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ing plants in and around Chicago have 
also been supplied. It is stated that 
these reflectors will increase the light 
from 300 to 500 per cent. They are very 
durable, and can be fitted to any lamp 
without an extra fixture. 

Fig. 2 shows the Pardridge lamp- 
changer. ‘This is considered a most sim- 


ple device for the easy removal of lamps. 
It takes any lamp from a four-candle- 
power to a thirty-two-candle-power. ‘The 
demand for this article has been to the 
extent of almost 500 in Chicago alone. 
It does away with the necessity of using 
a ladder for interior work, and eliminates 
the building of scaffolds for removing 
lamps from high places on outside con- 
struction. 

Fig. 3 shows the Pardridge “Easy” 
cord adjuster. This device is easily ad- 
justed to any drop light after the socket 
has been attached. It is made of fibre in- 
sulation, and is strong and durable. Over 
50,000 of these adjusters have been dis- 
posed of within the last three months. 

Mr. A. J. Pardridge, president of the 
Pardridge Shade and Reflector Company, 
has applied for patents on these articles, 
both in the United States and all the for- 
cign countries. From present indications 
it is expected that the fall business of this 
company will triple that of last season. 


The Exhibit of C. H. Bradley & 
Company at St. Louis. 

The engine shown by C. H. Bradley, 
Jr., & Company, Pittsburg, Pa., in block 
52, aisle 11, Machinery Building, World's 
Fair, St. Louis, was originally developed 
by Willans & Robinson, Rugby, England. 
lt is a triple-expansion engine, the steam 
ports and valves between the three tan- 
dem eylinders being located in the com- 
mon piston rod. There are two scts of 
cevlinders, the cranks on the common shaft 
being set at right angles. ‘The engine on 
exhibition is used in the exposition are 
lighting service, and has the distinction 
of being built in accordance with the 
metric system throughout. 

The condensing apparatus consists of 
a 2,000 square foot Worthington eon- 
denser, a Blake vertical, twin-beam air 
pump, and an eight-inch Worthington vo- 
lute circulating pump. The vertical twin 
air pump was originally developed by the 
George F. Blake Manufacturing Com- 
pany for marine service. There are two 
air evlinders placed side by side in a 
vertical position, with the steam cylin- 
ders directly above, the two piston rods 
heing connected by a walking beam. A 
crank on the shaft of the walking beam 
operates the slide valve of a small cylin- 
der, the piston of which is in reality 
the driving engine of the main steam 
evlinder valves. This is not a dry vacuum 
pump, but is intended to handle both air 
and the water of condensation. Its opera- 
tion is noiseless and regular, the auxili- 
ary valve mechanism giving complete and 
accurate control of the motions of the 
main pistons. 
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The Condensers in the Power Plant, 
Machinery Hall, St. Louis, Mo. 
The condensers of the main power 

plant at the World’s Fair, St. Louis, 

Mo., two in number and of the elevated 

jet type, were furnished by Henry R. 

Worthington. They are located in block 

38, Machinery Hall, in the space between 

the columns supporting the building and 

the overhead cranes in order to clear the 
latter. At the junction of the horizon- 
tal and vertical lines of exhaust piping 
is located a cast-iron entrainer, which 
forms a water pocket, draining the hori- 
zontal pipe and so directing the exhaust 
steam that it will pick up any water col- 
lected in the pipe and carry it along to 
the condenser in the form of a spray. 
At the top of each exhaust riser is an 
automatic relicf valve, which, in case of 
loss of vacuum, provides a safety vent 
to the atmosphere through a line of ver- 
tical spiral riveted pipe extending through 
the roof. A characteristic of this type 
of condenser is the use of separate water 
and dry vacuum pumps. The former in 
the present case are three Worthington 
turbine pumps in the Steam, Fuel and 

Gas Building, driven by Westinghouse 

single-acting engines. 

The condenser is elevated about thirty 
feet above the hot well, and the water 
descends by gravity against the atmos- 
pherie pressure. The vacuum pumps are 
used to exhaust the air from the con- 
denser and the steam pipe system. Before 
the air passes to this pump, however, it 
is cooled by an air-cooler in the injec- 
tion pipe, which decreases its volume and 
practically frees it from water. The dry 
vacuum pumps differ from other vacuum 
pumps in that. as the name indicates, 
no water is used in the air cylinders, the 
pistons being lubricated by oil the same 
as the steam cvlinders and the clearance 
spaces being reduced to a minimum, as 
To still further in- 
crease the efficiency of this apparatus, ¢ 
small auxiliary valve is which 
after the exhaust valves have closed, op^ns 
a passage from one to the other side of 
the piston, and permits the gases i the 
clearance space to expand into the suc- 
tion side of the cylinder. Before the 
piston starts on the return stroke this 
valve closes and, there being no gas or 
air under pressure in the cylinder or 
ports, it draws at once from the con- 
denser, This method greatly increases 
both the capacity and efficiency of the 
pump. The absence of water and the 
positive control of the suction valve per- 
mit a high rotative speed. 


in air COMPTFessors, 


used, 


Vol. 45—No. 13 


Two of the vacuum pumps in this 
plant are of the horizontal type. The 
positive inlet and discharge valves are 
adjustable by a hand-wheel, while the 
steam is controlled by a slide valve with 
an adjustable eccentric to vary the point 
of cutoff, according to the steam pres- 
ure. The suction air valve is positively 
driven by an eccentric on the shaft, whic 
is so set as to open the ports fully at 
the proper time, leaving an unobstructel 
passage for the attenuated air vapor to 
enter the cylinder. The steam and ait 
pistons are on a common piston rod. 

In addition to the horizontal vacuum 
pumps, there is one vertical pump, with 
an enclosed crank case, the air and steam 
pistons being on independent rods. The 
other features of the vertical machine. 
however, do not differ materially from 
the horizontal machine just described. 
All three pumps draw from a common 
vacuum header, which in turn is con- 
nected to the cones of the two condensers. 
The vacuum pumps are supplied with 
steam for the engine auxiliary piping sys- 
tem, and the exhaust is turned into the 
main condensing system. The air dis 


charge is led through spiral piping te 


the roof. The condensers and dry vacuw 
pumps are located in Machinery Hall. 
a short distance from the Westinghouse 
engines. 
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A Magneto-Call Local-Battery 
Switchboard Installation. 

Although the general idea for present- 
day telephone equipment is in favor of 
central-energy apparatus, _ particularly 
where an exchange reaches over 300 or 
400 immediate capacity, the Americal 
Electrice Telephone Company, Chicago. 
U., announces a recent equipment for the 
Independent Telephone Company, # 
Beloit, Kan., which serves as an indica- 
tion that there are still those who favor 
the magneto system. 

A recent shipment made by this com- 
pany consisted of a 500-line Bell express 
hoard, built up in two sections of three 


This switchboard is pro 
t for 


king 
rate 


positions each. 
vided with a complete arrangemen 
rendering toll service, and the trun 
circuits are so arranged as to ope 
in conjunction with a specially equip 
toll line switchboard. ‘The magneto boari 
is arranged for an ultimate capacity of 
1,200 lines, and each position of the 
switchboard may be equipped with 200 
lines. The local trunk service betwee 
the operators is accomplished by the lamp 
transfer system. 
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CURRENT ELECTRICAL 


DOMESTIC AND EXPORT. 


WATBR-POWER PLANT ON ELK CREEK, IDA.—Announce- 
ment has been made of a plan to take advantage of the natural 
water power of Elk creek falls, for supplying several large cities 
in Idaho with electricity. The Elk creek falls are fifty-two miles 
east of Moscow, Ida., and it is expected that most of the power 
will be used at this point. 


MEXICAN LIGHTING COMPANY—The Compania Campechana 
de Electricidad y Fuera, capitalized at $150,000, has been organized 
for the purpose of building an electric light and power plant in 
the city of Campeche, Mexico. The company has a contract with 
the city to supply sixty arc and 300 incandescent lamps, for which 
a rental of $18,590 will be paid. It is also expected to supply at 
least 1,500 incandescent lamps to private parties, besides a number 
of other installations. 


WATBR-POWER PLANS FOR LEGHORN, ITALY—Messrs. 
Carlo Niemack & Company, Leghorn, Italy, are interested in the 
development of an extensive water power near that city. Surveys 
and estimates have been made showing about 8,000 horse-power and 
all of which could readily be utilized within practical transmission 
distances from the falls. Mr. Wilhelm Niemack, of the firm, is now 
touring the United States. He may be addressed in care of the 
Perkins company, Produce Exchange, New York. 


PLAN TO PURCHASE STAMFORD TROLLEY COMPANY-—It is 
reported that a deal is under way for the purchase of the New York 
& Stamford Trolley Company, which operates a road from Stam- 
ford, Ct., to Larchmont, N. Y. This system is capitalized at $1,600,- 
000. The road has branches to all the shore resorts in Westchester 
County, N. Y. It is proposed to connect the trolley road with the 
New York Rapid Transit subway by extending it from Larchmont 
to Bronx Park, thereby completing a rapid transit system from New 
York east, touching Rye Beach, Glen Island and other shore resorts 
in New York. 


PARKERSBURG, W. VA.—At a meeting of the directors of the 
Parkersburg & Ohio Valley Electric Railway Company, a contract 
was entered into between the Electric Railway Company and the 
Railway Construction Company, a local corporation, for the con- 
struction of an electric railroad between Sistersville and St. Marys. 
At the same time a meeting of the board of directors of the Rail- 
way Construction Company was held and the contract awarded by 
that company to the F. H. Blodgett Company for the construction 
of the first five miles of road from Sistersville to Friendly. The 
work will be commenced shortly and the first five miles completed 
by January 1. 


SURVEYS COMPLETED FOR NEW MEXICO TROLLEY LINE 
—The surveys of the new route of the proposed electric railway 
from Guadalajara to Chapala, Mexico, have been completed, and 
it is expected that construction work will begin at once. The enter- 
prise is backed by a syndicate of New York men. From Guadala- 
jara to Chapala by the new route the distance is about thirty-six 
miles. Most of way, it is stated, the line will follow an old-estab- 
lished wagon road. With the exception of a few miles, the grade 
is light, and it is not believed that the cost of construction will 
be excessive. It is understood that the determining of a suitable 
route has been the cause of the delay in the construction of the road. 


DANBURY, CT.—The Danbury & Harlem Traction Company has 
fled a certificate in the Westchester County register’s office at 
White Plains, N. Y., showing that it has given a mortgage to the 
Knickerbocker Trust Company of New York. The mortgage is 
for $500,000, and it is given to secure a bond issue. The company 
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will construct a street railway from Danbury to various points in 
the state of New York. A line between this city and Goldens 
Bridge, N. Y., was partially built several years ago, but operations, 
suspended on account of some technical complicatione, have not yet 
been resumed. Arrangements, however, for an early resumption 
of the work and for the extension of the system have been perfected. 
The new bonds, which have been issued in order to finance the 
enterprise, will mature in 1933. 


ELECTRIFICATION OF WESTERN STEAM ROAD—The Colo- 
rado & Southern Railroad has been planning to electrify a part of 
its system for some time. It is now asserted that.a part of the 
road will be fitted with accommodations for electric cars. A com- 
pany has been incorporated with a capital of $3,000,000 to carry out 
the plan. The incorporation papers will cover the right to secure 
franchises for terminals in Denver, Col., and to operate electric 
lines on the streets of Denver, in competition with the Denver 
Tramway Company. The city will be offered a percentage of the 
gross earnings of the company. The company plans to build to 
Boulder, Idaho Springs, Louisville, Lafayette and Longmont. The 
organization will be known as the Denver & Interurban Railway 
Company. 


INTERSTATE ELECTRIC RAILWAY—The Illinois Traction 
Company, which is interested with the McKinley syndicate in con- 
structing an electric railroad line from Springfield, Ill., to St. Louis, 
Mo., has decided to build a line from Springfield to Quincy next 
spring. This enterprise will employ several million dollars. Ap- 
plication for the Jicense to incorporate has been made, and it is 
expected that the company will be able to secure ample means to 
carry on the work. The road is to be called the Springfield, Beards- 
town & Quincy line. This is one of a series of branches which the 
McKinley syndicate has been building throughout the state of 
Illinois. The company has already lines out of Galesburg and other 
cities of Illinois, and is constantly extending its operations. The 
Springfield-Quincy branch will open up an entirely new territory, 
besides affording valuable connections. 


UNITED GAS IMPROVEMENT COMPANY LOSES A POINT IN 
AN IMPORTANT LEGAL PROCEEDING—Judge Lanning, in the 
United States Circuit Court, on September 13 filed an opinion at 
Trenton, N. J., remanding back to the Court of Chancery the suit 
brought by Adam H. Groel to compel the United Gas Improvement 
Company to render an accounting of the entire issue of $20,000,000 
worth of stock of the United Electric Company, issued at the time 
this latter corporation was organized in 1899. The case had been 
transferred from the Court of Chancery to the United States Circuit 
Court on technical grounds advanced by the defendant, it being 
alleged by counsel that at the time the process was served origi- 
nally the United Gas Improvement Company had withdrawn its 
agent in New Jersey, and that the United Electric Company should 
have been made a codefendant. At the time of the Organization of 
the United Electric Company, in March, 1899, Mr. Groel was a stock- 
holder in the People’s Light and Power Company, which afterward 
merged into the United Electric Company. In October last Mr. 
Groel commenced suit against the United Electric Company and the 
United Gas Improvement Company, alleging that the United Gas 
Improvement Company promoted and organized the United Electric 
Company in 1899 and made a secret and fraudulent profit which 
constituted virtually the entire capital stock of $20,000,000 of the 
United Electric Company. The United Gas Improvement Company 
contended that the United Electric Company should be treated as a 
complainant, because of the fact that Mr. Groel’s Suit was designed 
to compel the United Gas Improvement Company to pay back to 
the United Electric Company money which it had realized out of 
the sale of the stock. 
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TELEPHONE AND TELEGRAPH. 


ALBANY, ORE.—The Independent Telephone Company will in- 
stall a complete system this fall. 


SORANTON, PA.—The Anthracite Telephone Company, of Forest 
City, has connected with Carbondale. 


ST. JOHN, NEB.—The Central Telephone Company has pur- 
chased the St. Martins telephone line. 


CLEVELAND, OHIO—Work has been started on a branch ex- 
change for Lakewood, to cost $150,000. 


RICHLAND, GA.—The Southern Bell Telephone Company is 
installing an improved system in this city. 


SEATTLE, WASH.—The Independent Telephone Company, of 
this city, has connected with Vashon Island. 


NEWTONIA, MO.—The Enterprise Telephone Company is build- 
ing a direct line from Newtonia to Neosho. . 


BALCOM, N. Y.—The Inter-Ocean Telephone Company is run- 
ning a line from South Dayton to Cherry Creek. 


PITTSBURG, PA.---The Central] District and Printing Telegraph 
Company will enlarge its exchange at Sewickley. 


HOLLIDAYSBURG, PA.—Citizens are considering the matter 
of organizing an independent telephone company. 


SAN BERNARDINO, CAL.—N. W. Tarr has been granted a 
franchise to erect lines in San Bernardino County. 


OMAHA, NEB.—The Hastings Independent Telephone Company 
is making arrangements to erect a $10,000 building. 


FREMONT, NEB.—The city council has granted the application 
of the Fremont Telephone Company for a new license. 


DOYLESTOWN, PA.—A telephone company has been organized 
at Boyerstown to reach Pottstown, Birdsboro and other towns. 


PHILADELPHIA, PA.—Boyertown has organized a new tele- 
phone company, to reach Pottstown, Birdsboro and other towns. 


DBS MOINES, IOWA—The Rogers Telephone Company has 
been organized at West Union by Charles A. Towne and J. S. Jack- 
son. 

CORDELE, GA.—The Southern Bell Telephone Company is ex- 
tending its system throughout the rural districts tributary to 
Cordele. 

NASHVILLE, TENN.—-A telephone exchange for Cornersville 
and vicinity has been established by the Cumberland Telephone 
Company. 

COLUMBIA, TENN.—The Citizens’ Telephone Company has com- 
pleted the opening up of a new line up the Bear Creek pike to 
Lasea and points beyond. 

RIVERSIDE, N. J.—It is stated that $5,000 will be spent here 
on the property of the Standard Telephone Company, which is now 
in the hands of a receiver. 

WINDSOR, MICH.—The Walkerville town council has granted 
to the Bell Telephone Company a renewal of its exclusive franchise, 
which expires in December, 1906. 


EDWARDSVILLE, ILL.—The independent companies of Rich- 


land, Jasper, Crawford and Lawrence counties have been consoli- 
dated with a capital of $100,000. 


FLINT, N. ¥.—The Empire State Telephone and Telegraph 
Company is placing poles in this section on a part of the through 


line from Rochester to Syracuse. 


HARTWICK, N. Y.—The Hartwick Telephone Company is ex- 


tending its line toward Burlington, and will shortly make traffic 


arrangements with the Wharton Valley line. 


y.—At a meeting of the board of public works, 
to the Rome Home Telephone Company 


line through the city. 
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OCEAN PARK, CAL.—The Home Telephone Company has been 
granted a franchise along the Ocean Park speedway, the work of 
installing its system to be completed in a year. 


SPOKANE, WASH.—The Pacific States Telephone and Telegraph 
Company has announced the construction of a line to Mohler. The 
line, it is stated, will be extended from Fletcher. 


PHOENIX CITY, CAL.—The Consolidated Telephone, Telegraph 
and Electric Company will shortly commence construction work 
on a telephone line to connect Phoenix with Los Angeles. 


GREEN BAY, WIS.—The Valley Telephone and Telegraph Com- 
pany has been granted a franchise to operate an independent 
telephone system in this city. It is proposed to spend $200,000 at 
once. 


STERLING, ILL.—The stockholders of the Yorktown Telephone 
Company have elected the following board of directors: George 
Matthis, M. R. Thackeberry, George Burden, P. S. Johnson and 
R. B. Senseny. 


MOBILE, ALA.—The American Telephone and Telegraph Com- 
pany has begun work on a new long-distance circuit from Mobile 
to New Orleans. The company is also extending its lines from this 
city to Meridian, Miss. 


LEXINGTON, VA.—The Lexington town council has granted a 
new thirty-year franchise to the Lexington Mutual Telephone 
Company. to go into effect August 1, 1905. The company will 
at once commence the enlargement of its plant. 


WATERTOWN, N. Y.—Articles of incorporation of the Union 
Telephone Company have been filed in the county clerk's office. 
The company has a capital of $1,000, and purposes to maintain a 
telephone line between Point Peninsula and Three Mile Bay. 


ARDMORE, I. T.—The Missouri & Kansas Telephone Company 
is building an extensive system of long-distance telephone lines 
in the Indian Territory and Oklahoma. The lines will run from 
Oklahoma City to Denison, Tex., crossing the Chickasaw reserva- 
tion. 


MARYSVILLE, OHIO—The United States Telephone Company 
has shipped eight tons of heavy copper wire to Marysville, to be 
used in constructing the new circuit between Columbus and Toledo. 
The company is planning another local circuit between Marysville 
and Kenton. 


DETROIT, MICH.—The Ontario Independent Telephone Com- 
pany, of Essex County, has been granted a twenty-year franchise 
by the council of the township of Sandwich West. The company 
agrees to pay the township a yearly rental when 100 or more sub- 
scribers are secured. 


CLARKSBURG, W. VA.—The Consolidated Telephone Company 
has completed the work of building a new line from Philippi to 
Belington, and is now at work on a line from Grafton to Belington. 
When this is completed there will be an entire metallic circuit 
from Grafton to Elkins. 


WOOD RIVER, NEB.—-The Farmers’ Home Telephone Company 
is extending its line east to meet the extension the Grand Island 
company is building. When the line is completed it will connect 
the independent system in Buffalo and adjoining counties with 
the systems at Lincoln and other points in the state. 


RACINE, WIS.—The organizing of the Union Grove & Paris 
Telephone Company completes a system of independent telephone 
lines in Racine County. These lines will be connectea with ex- 
changes in Racine and Kenosha, and within a few months, it is 
said, a line is to be built into Milwaukee. The farmers throughout 
the county are the principal stockholders. 


PITTSBURG, PA.—Work on the Pittsburg & Wheeling company’s 
line is being pushed. All rights of way have been secured between 
Bridgeville and Washington to Wheeling. The new line will pass 
through Claysville, West Alexander and many smaller towns. It 
will cross Chartier township between Washington and Gretna, con- 
necting with Canonsburg, Carnegie and Mount Lebanon. 


BIRMINGHAM, ALA.—At a special meeting of the stockholders 
of the People’s Telephone Company, a favorable vote was taken 
on the proposition to cancel the present authorized issue of bonds, 
amounting to $100,000, and to issue $200,000 of five per cent twenty- 
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year gold bonds. The proceeds will be used to pay off the present 
indebtedness of the company, and provide funds for the future 
growth and extension of the plant. 


NASHVILLE, ILL.—The Southern Union Telephone Company, 
of this city, has disposed of all its lines in Coulterville to the 
Coulterville Telephone Company. The new company has organized 
with the following officers: president, J. I. Higgs; secretary, C. N. 
Laubenheim; treasurer, R. M. Bruns. The company will now pro 
ceed to extend the line to Marissa and secure connection with 
St. Louis over lines of the Bell company. 


MONROE, WIS.—The Monroe Telephone Company has made 
arrangements to connect with the Wisconsin Telephone Company, 
giving the local company’s subscribers long-distance service. The 
Bell company has abandoned its local office, and its business will 
be conducted by the independent company. A similar arrangement 
has been made by the United Telephone Company, which has 
exchanges at South Wayne, Blanchardville, Monticello and Albany, 
and which aleo conducts a number of farmers’ lines. 


OAKLAND, MD.—The farmers in the southern section of Alle- 
gany County and the adjoining territory of West Virginia have 
organized a mutual telephone company, to be known as the Red 
House Telephone Company of Garrett County. Its lines will extend 
to the line of the West Virginia Central Railroad, and cover the 
southern section of this county. Henry Sisler, of Red House, is 
president, and P. F. Snyder, of Sunnyside, is secretary. 


WILKESBARRE, PA.—Work has been started on the construc- 
tion of the conduits for underground wiring for the Pennsylvania 
Telephone Company. All of the work contemplated will not be done 
at this time, but it is anticipated that in the near future the board 
of directors will grant an expenditure of about $125,000 for the 
installation of a complete modern equipment. The company has 
recently made an expenditure of $200,000 in the Scranton district. 


NEWBURGH, N. Y.—The State Line Telephone Company has 
completed its lines so as to connect with the Sharon company, 
and has also built a line to Pine Plains. The company is now build- 
ing an extension to Shekomeko, and as soon as this is completed 
will commence the construction of a line from Poughkeepsie to 
Arlington, and south across Putnam into Westchester County. 
Right of way has been secured from Sylvan Lake to Fishkill Land- 


ing and Matteawan. 


COLFAX, WASH.—Articles of incorporation of the Interstate 
Telegraph and Telephone Company, capitalized at $5,000, have been 
filed with the county auditor. J. J. Stephens, of Thornton, is 
president; Nelson Howard, treasurer, and T. A. Swain, of Pine 
City, is secretary and general manager. Lines will be built from 
Pine City to Thornton, and thence to St. John, and eventually 
the system will be extended so as to cover all of the towns in 
Palouse County. Work is to begin in the immediate future. 


BINGHAMTON, N. Y.—The recently organized Maine & Union 
Telephone Company is progressing rapidly with the construction 
of its lines, and expects soon to have wires strung to Maine. The 
Officers of the company are: president, Wayne Woodward; vice- 
president, L. W. Pitkin; secretary, Clarence Stevens; treasurer, 
E. M. Stevens. The new line will connect at Union Centre with 
the line from Newark Valley, and when the line to Maine is 
completed, connection can be made with the Glen Aubrey line and 
from there to Mt. Ettrick and Whitney Point. The central office 
will be at Union. 


COLUMBUS, OHIO—At a meeting of the directors of the Colum- 
bus Citizens’ Telephone Company, it was decided to issue $300,000 
worth of six per cent preferred stock. The proceeds derived from 
the sale of this stock will be used in making needed improvements, 
such as installing an automatic ewitchboard and erecting new 
central stations. The company now has seventy-nine miles of 
conduits in Columbus, 8,000 poles and 4,000 miles of wire outside 
of the cable system. Over 5,000 subscribers are now connected. 
The new switchboard, which will have an ultimate capacity of 
19,000 telephones, will be installed in February, 1905. 


KANSAS CITY, MO.—Fifty tons of copper wire have been 
ordered by the Missouri & Kansas Telephone Company, to meet 
immediate requirements of its business in the Kansas City terri- 
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tory. Contracts have been made for a new building and enlarged 
plant at Hutchinson, Kan., which, with the underground conduit 
and new cable work, will cost $48,000. The company is also putting 
up a new building at Leavenworth, and will make additions to 
its plant costing $75,000. About $130,000 will be expended in St. 
Joseph. Many other improvements will be made. In cooperation 
with the Bell company, the Missouri & Kansas company will shortly 
build heavy copper circuits from Kansas City, through western 
Missouri, to Joplin, and thence through Indian Territory to Denison, 
to connect with the toll lines of the Southwestern company, which 


cover ‘Texas. 


NEW INCORPORATIONS. 


WICHITA, KAN.—Arkansas Valley Interurban Railway Com- 
pany. Increased to $2,100,000. 


COLUMBUS, OHIO—Trotwood Home Telephone Company. In- 
creased from $10,000 to $20,000. 


MOBILE, ALA.—Gulf Electric Company. $20,000. Officers: C. 
W. Chase, president; R. W. Jones, secretary and treasurer. 


RICHMOND, VA.—Hampton & Yorktown Railway Company; to 
construct an electric line between Hampton and Yorktown. $500,000. 


CANASTOTA, N. Y.—Canastota Telephone Company. $25,000. 
Directors: C. J. Wood, T. H. Ferris, Utica; J. W. Souter, Canastota. 


HALLOCK, MINN.—The Hallock Light Company. $15,000. In- 
corporators: Kdward McVean, Peter H. Konzin, T. M. George and 


others. 


SANTA FE, N. M.—The Albuquerque Electric Power Company. 
$00,000. Incorporators: William L. Iliff, William B. Childers and 


award Callen. 


NORTH CREEK, N. Y.—North Creek Telephone Company. $10,- 
000. Incorporators: C. A. Pereau, W. T. Campbell, James L. Fuller, 


uf North Creek. 


BOLIVAR, OH10—The Tuscarawas Valley Telephone Company. 
$2,000. Incorporators: Earl Fisher, J. W. Keel, C. J. Pfau, S. B. 


Hennis and H. S. Fisher. 


ST. PAUL, MINN.—The Minnesota Central Telephone Com- 
pany; increased to $1,000,000. The Albert Lea Telephone Company; 
increased trom $10,000 to $30,000. 


NORMAN, OKLA.—The Farmers’ Central Telephone Company. 
$5,000. lncorporators: G. E. Fuller, J. W. Abscher, of Franklin, 


and J. P. M. Ham, of Norman. 


RICHMOND, VA.—Toluca & Fredericksburg Telephone Com- 
pany. $5,000. Incorporators: R. A. Moncure, Hugh Adie, T. G. 
Waller, T. J. Moore and Wesley Knight. 


SALAMANCA, N. Y.—Salamanca Electric Traffic Company. $20,- 
000. Incorporators: William P. Phinney, Englewood, N. J.; P. C. 
Benedict, John J. Inman, Salamanca, N. Y. 


NEWARK, OHIO—The Newark Heat and Light Company, $1,000. 
Incorporators: Augustus H. Heisey, George D. Heisey, E. Wilson 
Heisey, George F. Graeser and James R. Fitzgibbon. 


LOS ANGELES, CAL.—The Southern California Electric Com- 
pany. $25,000. Directors: F. W. Peschke, J. L. Ruperd, H. L. von 
der Kuhlen, J. C. Rendler and C. W. von der Kuhlen. 


COLUMBUS, OHIO—The Richwood « Magnetic Springs Railway 
Company. $50,000. Incorporators: Christopher Magee, Jr., William 
M. Galbraith, John B. Taggart, Edward S. Mendenhall and John C. 


Miller. 


MONTGOMERY, ALA.—The Inter-County Telephone Company. 
$2,000. Incorporators: C. Ð. and C. B. Hogeboom, Gus May, A. M. 
Lewellen, H. C. Simpson, J. B. Crowder, E. K. Chume, William 
Stringer, R. D. Chum and others. The company will operate tele- 
phone lines in Morgan and Madison counties. 


MADISONVILLE, KY.—The Kentucky Midland Railroad Com- 
pany. $1,000,000. Incorporators: P. J. and R. J. Jennings, of Port- 
land, Ore.; E. D. Trenholm, of Spokane, Wash., and B. E. Wood 


506 ELECTRICAL REVIEW 


and J. Erb, of Beloit, Wis. The company will construct a line from 
Madisonville to Central City, in the county of Muhlenberg. 


DYERSVILLE, IOWA—The Dyersville & Northern Railway. 
$75,000. 


AUSTIN, TEX.—Kansas City, Oklahoma & Houston Railway. 
$125,000. 


SAVANNAH, MO.—The Missouri Valley Electric Company has 
been incorporated in this city. 


MADRID, IOWA—The Madrid Electric Light and Power Com- 
pany has increased its capital stock to $15,000. 


CONCORDIA, KAN.—The Home Electric and Power Company 
has succeeded to the business of the Concordia Electric Light Com- 
pany. 


CHICAGO, ILL.—Van Buren Electric Light Company. $50,000. 
Incorporators: Howard D. Malse, Thomas F. Low and Harold M. 
Dewar. 


KIRKLAND, ILL.—Farmers’ Union Telephone Company. $2,- 
500. Incorporators: William Van Wert, John Paulson and W. N. 
Thompson. 


RIVERSIDE, CAL.—The annual report of the electric light de- 
partment of the city of Riverside, for the year ending June 30, 1904, 
shows total earnings of $84,850.69, and operating expenses of $62,- 
876.17, leaving a balance of $21,974.52. 


ST. PAUL, MINN.—Artichoke & Correll Telephone Company. 
$10,000. Incorporators: Charles Hanson, Fred Tobeck, Peter Bent- 
son, Dedrich Carlson, Edward W. Robertson, O. A. Vig, C. J. Olson 
and John A. Jorgenson, of Artichoke Lake, and C. A. Johnson, of 
Correll. 


LEGAL NOTES. 


NEGLIGENCE OF A PEDESTRIAN—In the case of the Kansas 
City-Leavenworth Railroad Company vs. Gallagher, the Supreme 
Court of Kansas held that a person who crosses an electric street 
railway track in front of an approaching car which he sees and 
hears, is not negligent if, in view of his distance from the car, the 
rate of speed of its approach and other circumstances, a reasonable 
man would undertake the risk and attempt to cross. 


LIMITATIONS OF TRANSFERS—lIn the case of Hornesby vs. 
the Georgia Railway Company, the Supreme Court of Georgia held 
that where a street railway company permits passengers to transfer 
from one car to another and continue their journey without payment 
of an additional fare, it is reasonable to require as a condition to 
the exercise of this right, that the passenger shall tender to the 
conductor of the second car a printed transfer check which must 
be used within the time indicated by punch mark on the check, 
provided a car upon which the passenger can be conveniently and 
comfortably transferred passes the transfer point within the time 
so limited; that a person who fails to comply with such require- 
ments and who refuses to pay fare can not recover for an expulsion 
from the car when he does not show that his failure to have a valid 
transfer check was due to the fault of some employés of the company 
having authority in such matters, and that no recovery can be had 
where the initial car does not reach the transfer point until after 
the time indicated by the punch mark on the check, and the passen- 
ger voluntarily leaves the car before it reaches the transfer point 
and makes an unsuccessful attempt to walk to the transfer point 
before the time limit expires. In such case the court held that 
it is the duty of the passenger to remain on the car and give the 
conductor an opportunity to make arrangements for his transporta- 
tion on the transfer car, and this is true even though it is the custom 
of the company not to issue new transfer checks where the initial 
car is delayed. 


OBITUARY NOTICES. 


PHILIP W. MOEN, at one time general manager of the Wash- 
burn & Moen Wire Works, and recently vice-president and director 
of the American Steel and Wire Company, died in Shrewsbury, Mass., 
September 12, at the age of 47. 


MR. EDWARD HUBER, president and founder of the street 
railway lines of Marion, recently sold to the Columbus, Delaware 
& Marion Railway Company, and a prominent manufacturer of 
Marion, Ohio, died in the earlier part of the month. 
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ENGINEERING SOCIETIES, 


THE NORTHEASTERN IOWA TELEPHONE ASSOCIATION— 
The annual meeting of the Northeastern Iowa Telephone Association 
was opened at Independence, Iowa, September 9, 1904. Papers were 
read and discussed by O. F. Blazier, Rockford; A. H. McClure, of 
West Liberty; E. C. Hampton, of Marion; I. J. Elgin, of Monticello, 
and Z. G. Houck, of Bellevue. 


AUTOMOBILE NOTE. 

FALL TOUR TO DELAWARE WATER GAP, ATLANTIC CITY 
AND LAKEWOOD—tThe question of having a fall tour has been 
discussed by the runs and tours committee, and it has been decided 
to submit this question to the members of the Automobile Club of 
America for a decision. Providing a sufficient number of favorable 
replies are received, stating that members will participate, the tour 
will be held; otherwise the club will abandon the idea of having 
one this fall. In case such a run is held, it is proposed to etart it 
on Monday, October 10, two days after the Vanderbilt race, and 
take a five days’ trip, including Port Jervis, Delaware Water Gap, 
Philadelphia, Atlantic City, Lakewood and New York. Emerson 
Brooks is chairman of the runs and tours committee, 753 Fifth 
avenue, New York city. 


PERSONAL MENTION. 


MR. ERNEST J. LAUGHAM has been appointed superintendent 
of the city electric plant by the water board of Cumberland, Md., to 
succeed F. P. Lawler. 


MR. J. N. TRENHOLME, of the Northwest Commercial Company, 
Seattle, Wash., is the manager of the floating exhibition which left 
Seattle on September 15. 


MR. G. MARCONI arrived in New York on Sunday, September 
18, on the steamer Arabic. Mr. Marconi will visit his Cape Breton 
station before returning to Europe. 


MR. W. E. McKINNON, superintendent of the City Electric 
Light and Waterworks, at Halletsville, Tex., has resigned his posi- 
tion and will take charge of a plant at Coleman. 


MR. T. P. CHADWICK, of the testing department of the General 
Electric Company, sailed last week on the steamer Baltic for Lan- 
cashire, England, to visit his former home and parents. 


MR. GEORGE C. RUTLEDGE has resigned his office as super- 
intendent of public service, at St. Cloud, Minn., and accepted the 
position of manager of the electric light plant at Fargo, N. D. 


MR. R. B. WATSON, formerly purchasing agent of the Michigan 
State Telephone Company, has been promoted to the position of 
local manager. Mr. G. S. Johnson, whom he succeeds, will remain 
with the company. 


MR. RICHARD E. LYMAN has resumed his place as professor 
of civil engineering at the Utah State School of Mines after an 
absence of two years in which he studied at the universities of 
Chicago and Cornell. 


MR. F. SEJERSTED is visiting America at the request of the 
Norwegian government railways to study the application of elec- 
tricity to railway service in anticipation of the conversion of 
the government roads from steam to electricity. 


MR. E. U. HARLAN, Monterey, Mexico, has been appointed 
manager of the Monterey Electric Street Railway, Light and Power 
Company, recently formed for the purpose of converting the horse 
car systems at Monterey into electrically driven lines. 


MR. GEORGE MERRY VARELA, Santiago, Chile, who was 
commissioned by a number of South American governments to 
report to them on the industries of Europe and America, has com- 


pleted his European trip and is visiting the United States en 
route home. 


MR. S. B. LIVERMORE, formerly superintendent of the Winona 
Railway and Light Company, has been appointed superintendent of 
the La Crosse City Railway Company, succeeding Mr. Peter Valier 


who has accepted a position with the La Crosse & Southeastern 
Railway Company. 


MR. FRANK A. LEACH, JR., who has been acting as assistant 
to Mr. John A. Britton for the past six years, has been appointed 
manager of the Oakland (Cal.) Gas, Light and Heat Company. Mr. 


Britton has been appointed manager of the California Gas and 
Electric Corporation. 
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MR. J. K. ROBINSON, of Iquique, Peru, a dealer in American ma- 
chinery and electrical apparatus, will arrive in America and is 
expected to bring some large orders. His headquarters will be 
at the offices of tha William E. Peck Company, Centennial Building, 
116 Broad street, New York. 


MR. W. E. GILMORE, vice-president of the Edison Manufac- 
turing Company, Orange, N. J., and New York city, returned last 
week from an extended trip throughout the West. Mr. Gilmore is 
very much pleased with the improved prospect for a busy season 
throughout the entire country. 


MR. N. COE STEWART, JR., Cleveland, Ohio, will direct the 
construction of an electric railway from La Paz, Bolivia, to a point 
in the mountains. Mr. Stewart has for some time represented east- 
ern electrical interests in Peru. He served some time with the 
Brush Electric Company in Cleveland after leaving college and is 
well fitted for the work which he is to do. 


MR. W. W. McCLEARY has been appointed division superintend- 
ent of the Monongahela Light Company, with headquarters at the 
Rankin, Pa., power plant. He will have charge of the development 
of the electric lighting business in McKeesport, Rankin, Wilkins- 
burg and adjacent boroughs. He was formerly general superin- 
tendent and general agent of the Monongahela company. For three 
years he was connected with the West Penn Lighting Company, 
operating at Irwin, Jeannette, Greensburg, Scottdale, Mount Pleas- 
ant, Connellsville, Dawson and Uniontown. He was at one time 
superintendent of the Braddock Gas and Electric Light Company, 
which controlled and operated the Citizens’ Electric Light Com- 
pany, of Braddock, and the Turtle Creek Light and Power Com- 
pany. He was also general manager of the McKeesport Light Com- 
pany. 


MR. GUIDO PANTALEONI, who has been for some time manager 
of the St. Louis office of the Westinghouse Electric and Manufac- 
turing Company, has been relieved of these duties in order that he 
may act as the personal representative of Mr. Westinghouse during 
the St. Louis exposition in the reception and entertainment of dis- 
tinguished visitors. He has been appointed general southwestern 
manager of the company, in which capacity his duties will be with 
the large financial interests of the Southwest. Mr. William Clegg, 
Jr., who has for the past five years been the active man in the 
St. Louis territory as Mr. Pantaleoni’s associate, has been ad- 
vanced to be special agent for the handling of the specially impor- 
tant contracts in the field. This mark of the high regard in which 
Mr. Clegg is held by the company is due to his excellent record, 
and to the desire to leave him free from executive duties coming 
upon a district office manager, so that his ability as a salesman may 
have a wider scope. Mr. D. E. Webster comes from the Denver office 
to be acting manager of the St. Louis office. During his eleven 
years with the Westinghouse company, Mr. Webster has held a 
number of important positions, including that of chief of the test- 
ing department at East Pittsburg, so that he brings to his new 
office ability as an engineer as well as commercial experience. 


ELECTRICAL SECURITIES. 


Not since the boom period of 1902 has the market shown such 
animation and continued buoyancy. While it is announced from 
some quarters that the speculation of the past week was considerably 
due to manipulation, it is also a fact that this animated buying 
lasted entirely throughout the week. The transactions in last 
week’s stock markets were evidently professional, as the public 
has not been attracted by even the recent large dealings. Nearly 
all of the leading securities have shown net gains for the week, 
and the general] average of prices is only slightly below the high 
level for the year. 

The foreign trade and its outlook, as indicated by recent and 
present tendencies, is not wholly reassuring. The statistics of 
foreign trade in August are discouraging, with an excess of mer- 
chandise exports the smallest of any month for many years. This 
excess amounted to $5,176,000, as compared with $7,397,000 for the 
same time a year ago. Domestic exports alone decreased $4,000,000 
for the month of August. This being the case, it is evident that 
other exports did not suffer so heavily. The imports for August 
were valued at $87,511,000. This is nearly the largest total ever 
attained during the month of August. While it will not be conceded 
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that the showing in exports is evidence of a falling off in the 
demand for the manufactures of this country, it is held that the good 
showing in imports is an indication of increasing consumption and 
demand in the United States, which is in line with other evidences 


of improvement in the country’s industrial outlook. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 17. 


New York: Closing. 
Brooklyn Rapid Transit..................0. 5556 
Consolidated Gas .......... EE E 205 
General Electric ..... PEE IIE er ree 170 
Interborough Rapid Transit......... ibd Shore 147% 
Kings County Electric................. sees 182 
Manhattan Elevated ............. E .. 153% 
Metropolitan Street Railway............... 121% 
New York & New Jersey Telephone......... 155 
Westinghouse Manufacturing Company...... 180 


The annual stockholders’ meeting of the Western Union Tele- 
graph Company will be held October 12. The regular quarterly 
dividend of 1% per cent is payable October 15 to stockholders of 
record September 20. Books reopen October 14. 

The balance sheet of the Westinghouse Electric and Manufac- 
turing Company as of June 30, 1904, shows assets of $49,378,477, 
and liabilities of $37,766,728, leaving a surplus of $11,611,749. 


Boston: Closing. 
American Telephone and Telegraph......... 138 
Edison Electric [lluminating.............. 258 
Massachusetts Electric ..............0e000. 59% 
New England Telephone................... 130% 


Western Telephone and Telegraph preferred. 90 


The Boston Elevated had a record-breaking month in August. 
Gross earnings were nearly $1,100,000, a gain of $133,000 over August 
last year. The gain was largely due to the “G. A. R.” encampment. 

The annual figures of the Edison Electric Illuminating Com- 
pany of Boston for the year ended June 30, 1904, show that the 
company’s business last year was the largest and most profitable 
in its existence. The past year’s figures include for the first time 
the full year’s business of the company’s suburban properties, with 
the exception of the Somerville and Woburn companies. The Somer- 
ville operations are included since January 1, 1904, while the Woburn 
is still being operated as an independent plant. There was an 
increase of fifteen per cent in the gross business, while net earnings 
increased ten per cent. The statement of earnings compares as fol- 
lows: income from sales of light and power, $3,114,623; expense, 
$2,065,756, leaving net of $1,058,867; other income, $10,893, a total 
of $1,069,760; interest, miscellaneous charges and dividends, $1,058,- 
217, making the surplus for the year $11,543, as compared with a 
deficit of $20,320 for 1903. During the year the company increased 
its capital $1,813,600, making the total stock outstanding $10,444,500. 


Philadelphia: Closing. 
Electric Company of America.............. 956 
Electric Storage Battery common........... 65 
Electric Storage Battery preferred........ 65 
Philadelphia Electric ............. 0.0.00 cee 7 
Union Traction oeiee uoe iaaa ee eee ees 55% 
United Gas Improvement.................. 94% 


United Gas Improvement directors have declared a regular quar- 
terly dividend of 2 per cent, payable October 15 to stock of record 
September 30. 


Chicago: Clusing. 
Chicago Telephone .............. 0.0 ccc ceee 122 
Chicago Edison Light............... 0.20005 150 
Metropolitan Elevated preferred............ 59 
National Carbon common.................. 35 
National Carbon preferred................. 107 
Union Traction common................e00. 7 
Union Traction preferred.................. 311, 


It is reported that the first half of September made a fair showing 
in traffic of the elevated railroad lines, although the volume is said 
to be slightly less than it was a year ago for the same period. 
During the past three or four years the various companies have 
had a normal gain from month to month, ranging between three 
and eight per cent over the corresponding period of the preceding 
year. 
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BLECTRIC LIGHTING. 


FLORENCE, GA.—A $50,000 electric light and power plant will 
be established here. 


HUTCHISON, KAN.—F. W. Casner, of Kansas City, will apply 
for an electric light franchise. 


DANVILLE; KY.—The city council has voted to substitute elec- 
tric lights for gas throughout the city. 


WHITBDSBORO, N. Y.—The Utica Gas and Electric Light Com- 
pany hae extended ite wires to this village. 


ROCHESTER, N. Y.—Penn Yan has voted to install an electric 
light plant, at a cost not to exceed $35,000. 


WAVERLY, IOWA—It is reported that the town may vote on the 
question of installing a municipal electric light plant. 


CLEVELAND, OHIO—The city lighting department is engaged 
in installing about 600 lights in the Newburg district. 


MARYVILLE, TENN.—J. Burger, J. Walker, James A. Goddard 
and others will install an electric lighting plant in this village. 


ROCHESTER, N. Y.—TLhe Rocnester Railway and Light Com- 
pany has been awarded the contract for lighting the City Hall 
and central police station, etc. 


STEVENS POINT, WIS.—The city has awarded an $18,000 con- 
tract for the installation of an electric lighting plant. About 500 
horse-power will be developed. 


RICHMOND, IND.—The city is now lighting its own streets. 
The municipal plant was constructed three years ago, but hereto- 
fore had been devoted to commercial lighting. 


WESSON, MISS.—The Wesson electric lighting plant has been 
placed in operation. When completely equipped, the plant will 
have a capacity of fifty arc lights and 1,200 incandescents. 


BALIJ'IMORE, MD.—The municipal electrical commission pro- 
poses to spend $200,000 next year in extensions to the subway sys- 
tem. The commission will require about 800,00u duct-feet of 
material. 


BURLINGTON, VT.—It is expected that Burlington’s new mu- 
nicipal lighting plant will be in operation in April of 1905. Plans 
for the building are being prepared, and bids for its construction 
will soon be advertised. 


KINGSTON, ONT.—The light committee has deciaed to spend 
$7,700 on temporary repairs to the lighting plant recently acquired 
by the city. The general overhauling of the power-house will not 
be started till next spring. 


MARION, IND.—A large force of men is at work on the new 
electric light and oeating plant of the Marion Light and Heating 


Company. It is expected that the building will be completed and 


equipped by November 1. 


MILWAUKEE, WI1S.—The plan of the Wisconsin Traction, Light, 
Heat and Power Compauy to purchase all the common and preferred 
stock of the Fox River Valley Gas and Electric Company has been 
ratified by the stockholders. 


DANVILLE, KY.—Frank T. Synder, representing St. Louis 
capitalists, has been granted a franchise by the city council of 
Danville for an electric light and power plant. He was also granted 
a franchise for an electric railway. 


PENDLETON, ORE.—The town of Echo is to have an electric 
lighting plant and waterworks system within a short time. Articles 
of incorporation have been filed for the Echo Water, Light and 
Power Company, capitalized at $10,000. 


ELLSWORTH, ME.—tThe sixty-foot dam that was to have been 
built this year on Union river will be built in 1905. It is expected 
to develop 50,000 horse-power, which will be distributed all through 
this section, from Bangor to Bar Harbor. 


AIKEN, S. C.—J. I. Linler has been granted a ten-year contract, 
with a perpetual franchise, to furnish twenty or more arc lights 
for the city of Waynesboro, Ga., at $85 per light. Mr. Linler is 
preparing to install a 100-kilowatt plant. 


BURLINGTON, VT.—It is stated that work on the large electric 
power plant started by the Chittenden Power Company a few years 
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ago will be resumea very soon. It is expected that between 3,000 
and 4,000 horse-power will be developed. 


CHEYENNE, WYO.—Tne macninery for supplying electric power 
to Fort D. A. Russell has been received by the Cheyenne Light, 
Fuel and Power Company. It is expected that the system will be 
in operation by the second week in October. 


ATLANTA, GA.—Work on the dam of the Atlanta Water and 
Electric Power Company across the Chattahoochee river, at Bull 
Sluice, has been completed. The Georgia Railway and Electric 
Company has contracted for the entire output. 


HARTFORD, CT.—The Norfolk Electric Light and Power Com- 
pany has leased its plant in West Norfolk to the recently incor- 
porated Canaan company. It is unaerstood that the plant will be 
remodeled and enlarged so as to run night and day. 


ALTOONA, PA.—At the annual meeting of the stockholders of 
the Home Electric Light and Steam Heating Company, the following 
officers were elected: president, J. J. Sullivan; vice-president, H. J. 
Crowley; secretary and treasurer, C. S. L. Tingley. 


SALT LAKE, UTAH—James J. Chambers, of New York city, is 
reported to be projecting a power plant to be operated by energy 
secured from Little Cottonwood and Big Cottonwood creeks. It 
is expected that 2,800 horse-power will be developed. 


PLATTSBURG, N. Y.—The board of public works has entered 
into a contract wita H. A. Lozier, Jr., for street lighting. Eighty 
arc lamps of 2,000 candle-power are to be furnished for a period of 
tive years from November 6, 1904, for $71 per light per year. 


PURVIS, LA.—The Purvis Light and Power Company has been 
organized here with the following officers: W. H. Magee, president; 
J. W. Woodward, vice-president and general manager; C. V. Ha- 
thorne, secretary and treasurer. Machinery has been ordered for 
an electric light plant. 


DOWNINGTON, PA.—The power plant of the Chester Valley 
Electric Light Company, owned by the West Chester Street Kailway 
Company, has been leased to Harry B. McFarlan, of Downington. 
He will furnish power for the Downington trolley road and elec- 
tric light for illuminating purposes. 


DULUTH, MINN.—A eyndicate consisting of J. K. West and 
EK. G. Holmes, of Detroit, and other capitalists has purchased & 
large tract of land on both sides of the Otter Tail river, and a 
dam and reservoir will be built as soon as authority can be secured. 
Power will be supplied to Detroit ana to local business interests. 


FORTUNA, CAL.—L. M. Hancock has purchased the local elec- 
tric lighting plant from the Humbolt Milling Company. The latter 
company had secured franchises for a pole line to Loleta, Rohner- 
ville, Alton, Hydesville and Carlotta, and Mr. Hancock will carry 
out the work. The purchase price was in the neighborhood of 
$10,000. 


BALTIMORE, MD.—The Baitimore County Electric Light and 
Water Company is erecting new poles and swinging brackets upon 
which to hang arc lights that are to take the place of the present 
incandescent lights of Highiandtown, Canton and Orangeville. 
According to the terms entered into with the county commissioner, 
the arc lights are to be in service by November 1. 


COHOES, N. Y.—Joseph A. Powers and Walter H. Mansfield, of 
Troy, have purchased the real estate and electric lighting business 
of the Keeseville Electric Company. The company will continue 
to light Keeseville, Fort Kent and vicinity. ‘rhe officers are: 
Joseph A. Powers, president; Walter H. Mansfield, vice-president; 
Thomas O'Connor, secretary; Walter H. Mansfield, treasurer and 
general manager. 


CHICAGO, ILL.—The North Shore Electric Company, which 
supplies electric light and power to the territory of Evanston and 
Waukegan and intervening points, has decided to erect a large 
central power-house on the lake front at Waukegan to supply this 
region. It is expected that ground will be broken this fall. The 
building will be 125 by 214 feet, and it is -tated that the plant 
will be one of the largest in the state. The company recently 
obtained a franchise for Lake Bluff, and expects to be serving that 
village in a few months. A pole line will a.so be run to Liberty- 
Ville. 
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ELECTRIC RAILWAYS. 


COLUMBUS, MISS.—A street railway is to be constructed here 
by F. M. Abbott, G. T. Heard, T. J. O’Neill and others. 


DU BOIS, PA.—Work has been commenced on an extension of 
the local electric road to Sykesville, a distance of five miles. 


SAN DIEGO, CAL.—It is stated that H. T. Richards is interested 
in a proposed electric railway from this city to Point Loma. 


COOPERSTOWN, N. Y.—The Schenectady Railway Company 
proposes to extend its trolley line from Ballston to Saratoga at 
once. 


RICHMOND, VA.—The Dayton & Western Traction Company is 
installing additional machinery in its power plant at West Alex- 
andria. 


LOUISVILLE, KY.—The Salt River Interurban Electric Railway, 
the new line of the Beargrass Railway Company, has been put in 
operation. i 


WILLARD, UTAH—The B. Mahler Company has been granted 
a franchise to construct and operate an electric railway through 
this place. 


KNOXVILLE, TENN.—Work is being pushed on the reconstruc- 
tion of the Atlanta, Knoxville & Northern Railway between this 
city and Wetmore. 


NASHVILLE, TENN.—It is stated that the Nashville Railway 
and Light Company may extend its line some two and one-half 
miles along the Nolensville turnpike. 


ERIE, PA.—A trolley line from Erie to Union City, through 
Waterford and Millvillage, is being built, and it is hoped to have 
it in operation before winter sets in. 


KITTANNING, PA.—Work is now being pushed on the exten- 
sicn of the trolley road from Ford City to Christy’s Grove, and it 
is expected that carr will be in operation by October 1. 


HARTFORD, CT.—-The Connecticut Railway and Lighting Com- 
pany expects to have the Milford line double-tracked from Wood- 
mont to Milford in time for next season’s summer travel. 


LEBANON, PA.—The Hummelstown & Campbelltown Street 
Railway will be placed in operation about October 1. The power- 
house at Derry Church is completed and ready for service. 


PETERSBURG, IND.—The directors of the Vincennes & Jasper 
traction line have Jet the contract for building the road to the In- 
ternational Construction Company, of Detroit, for $1,000,000. 

FITCHBURG, MASS.—The state railroad commissioners have 
notified the officers of the Leominster, Shirley & Ayer electric road 
that they may operate their line from Leominster to Ayer. 


HANNIBAL, MO.—Preliminary surveys are being made on the 
proposed electric line from Hannibal to Quincy, IN., and the pro- 
moters say that cars will be running over the line by January 1. 


SALAMANCA, N. Y.—The Salamanca village board has granted 
a franchise to the Salamanca Electric Traffic Company to construct 
and operate a motor car line from East Salamanca to West Sala- 
manca. 

WATERBURY, CT.—The Waterbury section of the new trolley 
line which is being constrdcted between this city and Cheshire 
by the Cheshire Street Railway Company has been completed, and 
a service has been established between Waterbury and Mad river. 

DETROIT, MICH.—J. D. Hawks, president of the Ypsilanti-Ann 
Arbor road, states that a new line will be built between Jackson 
and Lansing. Surveys probably will be completed this fall and 
construction started early in the spring. Several routes are in 
consideration. 

NORFOLK, VA.—The Norfolk City & Suburban Railroad Com- 
pany, which will operate an electric line between this city and the 
property of the Wheeling Development Company, near Indian River 
Gardens, has let a contract for the construction of a line three and 
one-half miles long. 

` BINGHAMTON, N. Y.—It is stated that arrangements have been 
completed whereby the building of the Binghamton & Southern 


road will be begun within a short time. The road is projected to 


run from Binghamton to Williamsport, and will connect with the 
Delaware & Hudson. 
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GALENA, KAN.—Work on a new electric line between Galena 
and Baxter Springs, Kan., has been commenced. It is reported that 
the new road will operate in conjunction with the Southwest 
Missouri Electric Railroad, giving a continuous line from Carthage, 
Mo., to Baxter Springs. 


SOUTH McALESTER, I. T.—The Indian Traction Company has 
closed a contract to extend its line from Alderson to Haileyville 
and Hartshorne, I. T. The completed line from this place to 
Hartshorne will be seventeen miles in length. The additional line 
is to be completed within three months. 


COLUMBUS, IND.—The Southern Traction Company, which pur- 
poses building an electric traction line between this city and 
Madison, states that the road will be constructed within the two 
years’ limit set by the franchise. The line now being built from 
Madison to Hanover will he in operation by the end of the year. 


DUBUQUE, [IOWA—Articles of incorporation for a new electric 
railway in which Dubuque and New Vienna capital is interested, 
have been filed with the county recorder. It is to be known as the 
Dyersville & Northern Railway Company, and the object is to con- 
struct a line between Dyersville and New Vienna, and make such 
extensions as the company may deem advisable in the future. 


PITTSBURG, PA.—An ordinance has been passed by the Clairton 
council, granting to the Clairton Street Railway Company the right 
to construct, maintain and operate a street passenger railway on 
certain streets in the borough. The road will be a branch of the 
Charleroi line, and will join that line at Library. The line, accord- 
ing to the borough ordinance, must be begun within sixty days 
and be completed within one year, under penalty of forfeiture of 
“franchise. 

CLINTON, N. J.—There is a movement on foot to build a trolley 
line between this place and Frenchtown, connecting other towns 
along the Delaware. The Northampton Trolley Company, which is 
building the line from Easton to Washington, has the matter under 
consideration, and if the project is carried out a line will be built 
from this place to Washington, connecting High Bridge, Glen 
Gardner, Junction and Changewater. A branch will also be run 
to Flemington. i i 

DOVER, N. J.—The Hanover township committee has granted 
a franchise to the Delaware Traction Company to run a trolley 
over eight miles of township roads, beginning at Collinsville and 
running through Malapardis, Whippany and Hanover to Cook’s 
bridge, the dividing line between Morris and Essex counties. It 
is supposed to be the intention of the company to connect with the 
public service line, and, if so, the connection will be made at West 
Orange and Singac. 


YORK, PA.—It is stated that the extension of the New Cumber- 
land & Mechanicsburg street railway system into York County is 
assured, arrangements having been made by the directors with the 
Trust Company of North America for financing the corporation. 
The street railway company has planned to build a bridge across 
the Susquehanna, near New Cumberland, and from that place the 
line will be extended to Lewisberry. Later on it is planned to com- 
plete the extension from York Haven to Lewisberry, giving a 
through route from York to Harrisburg. 

ROCHESTER, N. Y.—The right of way over a large tract of land 
east of Brighton has been obtained by the Rochester, Syracuse & 
Eastern Railway Company. The company plans to build a viaduct 
over the creek and work probably will be started within a few 
months. The structure will be of concrete and steel. The new road 
has now obtained the right of way between Brighton and Newark, 
with a few exceptions. Work has been started at several places be- 
tween here and Auburn, and a large portion of the route is expected 
to be completed before the cold weather sets in. 


MUNCIE, IND.—The Dayton & Muncie traction line, now op- 
erating between Dayton, Ohio, and Winchester, Ind., will reach 
Muncie not later than January 1, it is said, where connections will 
be made with the Indiana Union Traction line for Indianapolis 
and other important Indiana cities and with the Muncie, Hartford 
& Fort Wayne traction road for Hartford City, Montpelier and 
Bluffton, Ind. The line would have been operating into Muncie 
by this time but for the opposition of farmers between Muncie and 
Winchester, who objected to granting the right of way. Condemna- 
tion suits will be filed by the company. 
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INDUSTRIAL ITEMS. 


THE BARRIETT BLECTRIC COMPANY, Cincinnati, Ohfo, has 


published a very fine catalogue, bulletin No. 4, descriptive of Bar- 
riett motors. 


MR. E. W. REYNOLDS, Los Angeles, Cal., is calling attention 


to the “Imperial Solderine.” This is a soft solder which does not 
require any acid or fluid. 


THD GLACIER METAL COMPANY, New York, has published 


a hanger giving in condensed form the presidential data of the 
various states of the Union. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 


Island, N. Y., in catalogue No. 047 describes and illustrates coal- 
handling machinery in all of its various forms. 


THE NEW YORK CUT STONE COMPANY, New York city, pre- 
sents in its bulletin for August, 1904, a half-tone illustration of the 


entrance to the Century Building, New York city, the front of which 
is made of South Dover marble. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has issued in book form the paper by W. A. Lyman 
‘entitled “Single-Phase Power Motors for Electric Lighting Stations,” 


read before the National Electric Light Association, at Boston, 
' Mass., in May. 


THE ST. LOUIS EXPANDED METAL FIREPROOFING COM- 
PANY, Century Building, St. Louis, Mo., has produced a leaflet 
giving results of tests of reenforced concrete beams at the Univer- 
sity of Illinois. This material is taken from a paper by Professor 
Arthur N. Talbot, before the American Society of Testing Materials, 
June, 1904. The results are shown graphically in diagram. 


JUAN B. SAMANIBGO & COMPANY, Peubla, Mexico, desires 
catalogues and price lists of electrical apparatus manufactured by 
American firms. This company is frequently requested by responsi- 
ble parties in Cuba and Porto Rico for this material, and will be 
pleased to get in correspondence with American manufacturers, 


as it makes a business of distributing all kinds of printed matter 
of this nature. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chi- 
cago, Ill., has recently equipped a number of independent exchanges 
with telephone and switchboard apparatus. Among other con- 
tracts, the following are announced: Monroe, La., 100-line switch- 
board; Tina, Mo., 100-line switchboard; North Loup, Neb., 200-line 
switchboard; Abingdon, Ill., 200-line switchboard; Hartford, Ct., 
50-line switchboard; Erie, Kan., 400-line switchboard. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
in bulletin No. 4, entitled “Regulating Battery in Connection with 
Water Power Plants,” describes the power-house station and the 
existing conditions of the Easton Power Company, at Easton, Pa. 
This company uses a battery of 510 cells with a capacity of 1,040 
amperes at 550 volts at the one-hour rate, or 572 kilowatts with 
a momentary capacity of 1,560 amperes or 850 kilowatts. 


THE HOBART ELECTRIC MANUFACTURING COMPANY, 
Troy, Ohio, is distributing a neat circular descriptive of its direct- 
current dynamos and motors. Illustrations are shown of the pro- 
tected type motor, which is built in sizes from one to twenty-five 
horse-power, the same type of dynamo being built in sizes from 
one to twenty kilowatts. An illustration is given of a belted multi- 
polar type which, in motors, is built from 35 to 100 horse-power, and 
in dynamos from thirty to seventy-five kilowatts. 


THE POPE MANUFACTURING COMPANY, Westfield, Mass., is 
distributing a booklet descriptive of multiple metal parts. This 
booklet announces that over a year ago the company opened a 
special department in its Westfield (Mass.) plant, for the manufac- 
ture of multiple metal parts. The company estimates on screw 
machine products, stampings, drop forgings, machining, enameling, 
brazing, polishing, lacquering, case-hardening, nickel-plating, special 
dies, tools, implements and new inventions. The booklet includes 
a half-tone illustration of specimens of work in this line. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing the September issue of the “General Electric Review.” 
This contains a number of descriptive articles of interest to engi- 
neers. The Sprague-General Electric automatic relay train control 
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for the Boston Elevated Railway Company is described by G. H. 
Hill. This is illustrated by diagrams and half-tones. There is an 
interesting article entitled “A ‘Pumping-Back’ Installation,” de- 
scriptive of an electric pumping plant that provides part of the 
power to drive itself. This is contributed by G. W. Redfield. Martin 


P. Rice is the editor; Joseph B. Baker, assistant editor, and Cary] 
D. Haskins, commercial conferee. 


THE LAIDLAW DUNN-GORDON COMPANY, Cincinnati, Ohio, 
describes in bulletin L601 Myer-gear pumping engines for small 
waterworks and elevator service. These engines are built in crogs- 
compound and three-cylinder compound types and with fork frames 
or rolling-mill frames. Their cost is said to be moderate. When 
running condensing with ordinary steam pressure they show an 
average steam consumption of less than twenty pounds per horse 
power-hour, which would effect a saving, compared with direct- 
acting compound pumps, of about 130 tons of coal per year for 
every million gallons daily capacity. These pumping engines are 
said to have found a wide application in small waterworks plants 


and for circulating brine and hot water, feeding large boiler 
plants, ete. 


THE SPRAGUE ELECTRIC COMPANY, New York city, an- 
nounces that the electric light wires in the New York subway cars 
will run through the Sprague company’s flexible metallic conduit. 
As the time approaches when the subway trains will be put in regu- 
lar operation, interest naturally increases, and it is a source of 
satisfaction to the people who expect to travel in these cars to 
know that every precaution has been taken to prevent the cars 
from catching fire. The flexible metallic conduit is a tube formed 
by a succession of steel convolutions, which give not only great 
flexibility to the tube, but also, by the metal composition, a thor- 
ough protection to the insulated wires which it carries. Mechanical 


injury is thus prevented, and it is claimed that a short-circuit will 
produce no serious damage. 


THE WBSTERN ELECTRIC COMPANY, Chicago, Ill., is com- 
pleting tests upon the Allen-Bradley electric crane controller. These 
tests have been going on for the past two or three months, and have 
involved practically every artificial test which could be given to 
the controller. As a result of these tests, the chief engineer of the 
Western Electric Company, Mr. Fowler, who had charge of the 
tests, reported that the Allen-Bradley electric crane controller oper- 
ates successfully at its rated capacity, and that it stande success 
fully long-continued overloads of from fifty to one hundred per cent. 
Its regulation is said to be perfect, and its control absolute. The 
Western Electric Company is negotiating with the American Electric 
Fuse Company, Chicago, Ill., the manufacturer of the Allen-Bradley 
crane controller, for the production of this apparatus. It is prob- 
able that in the near future this machine will be placed upon the 
market under the Western Electric Company’s guarantee, as stand- 
ard Western Electric Company controllers. It is announced, how- 
ever, that the American Electric Fuse Company will continue to 
furnish these controllers to its customers. The large demand for 
this apparatus has necessitated an enlargement of the factory equip 
ment of the American Electric Fuse Company in its controller de- 
partment. The company now has upon its books orders for over 
500 of these controllers, varying from 3 to 100 horse-power in size. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa.. 
is issuing an attractive series of circulars prepared by one of the 
leading advertising experts. These circulars are particularly origi- 
nal and forceful. In the latest one issued the excellent handling, 
checking and shipping systems operated by this company are dis- 
cussed, showing the reasons why its patrons may expect satisfaction 
as to the promptness and manner in which their orders are handled. 
It is the custom with this company to begin the packing of an order 
the day it is received and if it is a “rush” order, within an hour after 
it is received. This company has one of the largest and best equipped 
electrical establishments in the world, and in addition to complete 
lines of high-grade materials and equipments for lighting stations. 
telephone stations, electric railroads, contractors and mills, it has & 
perfectly equipped winding and repair department. The company 
is also exclusive agent in its territory for the following: A. B. arc 
lamps, General Electric incandescent lamps, O. K. weatherproof 
wire and cables, Triumph dynamos and motors, Emerson alternating: 
current fans and motors, Gardner electric rock drills, Packard trans- 


formers, Holophane glass, Nernst lamps and G. E. dynamos and 
motors. 
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The EvectricaL Review is not in the habit of calling 
attention to its own accomplishments. On rare occasions we 
have done this. We believe our readers will pardon us if we 
take this opportunity to express our thanks to the appreciative 
numbers who have written to us within recent days compli- 
menting this journal on its sustained development. The very 
complete and unique review of the various sections of the 
International Electrical Congress, which we presented last week, 
is evidently considered of particular merit, and the many com- 
munications we have received all bring words of praise for 
not only this report, but for the general quality and enterprise 
of this journal. We conclude, in this issue, the special matter 
relating to the International Electrical Congress with a full- 
page portrait of the members, suitable for preservation. 

In this relation, the ELECTRICAL Review desires to present 
the thanks of its staff to the expert contributors who so ably and 
graphically presented the doings of this great electrical gath- 
ering—probably the most influential and important ever held. 


INTEREST IN SINGLE-PHASE MOTORS. 

Of all the different applications of electricity, the electric 
railway seems to attract the most attention. There are many 
reasons why this should be so, one being the great activity 
which has prevailed in this field since the first commercially 
successful electric road. Then, again, no one can say definitely 
where this use of the electric motor in traction will end, and 
what effect it will have on the large railway systems, and 
anything touching the interest of the large railways is always 
of more or less interest to the general public. At the present 
time, however, the attention of engineers and others is focused 
on the electric railway because so many of the important elec- 
tric manufacturing companies have but recently brought out 
traction motors of a type which, until recently, was thought 
to be impracticable. 

We have already described the motor designed by the 
General Electric Company. The Westinghouse motor was 
described some time since. Due, however, to financial diffi- 
culties connected with the ill-fated Baltimore-Washington line, 
the equipments built for that system by the Westinghouse com- 
pany were never put into service. One of these equipments 
was exhibited on the occasion of the visit to Pittsburg of the 
American Institute of Electrical Engineers and its foreign 
guests. The car ran beautifully, and the commutation of the 
motors on the car, as well as the one in the shop—which was 
heavily overloaded—was certainly excellent. As it is this 
question of commutation which formerly was the most trouble- 
some problem to solve in producing a satisfactory commuta- 
tor motor for alternating currents, the performance of these 
machines should do much toward giving railway engineers 
confidence in the newly developed type. 

A number of single-phase alternating-current commutating 
motors have been brought out in Europe. We may mention 
the Finzi and the Eichberg-Winter, which were designed for 
railway work. Now the Oerlikon Company announces that 
it has developed a single-phase commutating motor suitable 
for traction. From the incomplete descriptions available at 
this time there would seem to be but little difference between 
this motor and that brought out by the General Electric Com- 
pany. Both have distributed windings on stator and rotor, 
one section of the stator winding acting to nullify the armature 
reaction. The Oerlikon motor, from the accounts at hand, 
may be operated in a number of ways, but its operation is 
most satisfactory as a simple direct-current series motor, and 
next as a sericese compensated alternating-current motor. 
Whether the Oerlikon Company believes that the single-phase 
commutating motor will be used in railway work, to the exclu- 


sion of the polyphase induction motor, does not appear from 
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the reports, but it is at least apparent that this important 
and influential company realizes the necessity of offering a 
motor of this type. 


One point in the operation of the single-phase commutating 


motor is interesting. In traction work it is essential that the 


motor be able to develop a large starting torque. Here the 
series continuous-current motor excels, but the single-phase 
commutator motor is not far behind, and it has one advantage 
over the former. The torque of a motor is independent of the 
speed and of the work performed. It is merely a question of 


field strength and armature current, and a proper phase rela- 


tion between these two factors. In starting the continuous-cur- 


rent motor the necessary torque is given by a voltage con- 


siderably less than that of the system, and the excess voltage 


must be absorbed in a rheostat. In the single-phase commu- 


tating motor this excess voltage may be largely balanced by 
the counter-electromotive force due to the inductance of the 
motor, so that the starting losses of the continuous-current 
motor are largely avoided in the alternating-current motor. 
This is not true in regard to induction motors, because in 
these machines, while we may have heavy currents flowing 
in the rotor, and a strong field existing in the stator, the 
motor currents and the stator field are not in phase; hence, 
the poor starting torque of these motors. With the commu- 
tating motor of the compensated type the armature reaction 
is neutralized. The direction of the field is fixed by the posi- 
tion of the field coils, and the relation of the armature cur- 
rents to this field is determined by the position of the brushes. 
The field flux is, of course, in phase with the field current, 
"and since this is a series motor, the armature current is in 
phase with the field flux. Thus, there is no reduction of start- 
ing torque due to the armature reaction, and the low power- 
factor of the motor at starting is rather an advantage than 
otherwise. 

The general interest in this field of railway work was mani- 
fested at the recent International Electrical Congress, where 
this topic received more attention than any other. It was the 
subject of the president’s annual address, and was chosen as 
the topic for joint discussion by the American Institute of 


Electrical Engineers and the Institution of Electrical Engi- 


neers, of Great Britain. It also occupied a good part of the 


attention of section F (electric transportation), and in the 


joint session between this section and section B (general 
application), the discussion of alternating-current motors 
seemed to be conducted with particular regard to their use in 
railway work. 

Although there is as yet in this country no railroad oper- 
ating commercially with alternating-current motors, the work of 


installing several such equipments is in progress, and practical 


results will soon be obtainable. An interesting phase of the 


subject is the recognition which the commutating alternating- 
current motor has received—a machine which but a few years 
ago was mentioned only as interesting theoretically. Now a 
number of large manufacturing companies have developed com- 
mercial apparatus before a single road has been put into service. 
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THE CARBON CELL. 

One of the papers read at the recent International Ele- 
trical Congress, St. Louis, Mo., was by Dr. F. Haber and Dr. L. 
Bruner, on “The Carbon Cell.” Thia paper was of more than aca- 
demic interest, for by the “carbon cell” is meant that device which 
was invented in an attempt to produce electricity directly from 
coal. Various forms of this cell have been invented, but per- 
haps the best known example is that devised by Dr. W. W. 
Jacques. It consists of an iron vessel containing as an elec- 
trolyte fused caustic potash, and as an anode a rod of carbon. 
The iron pot itself forms the cathode. When forcing air 
through the electrolyte a potential a little less than one volt 
was developed, and with suitably arranged apparatus large 
currents could be obtained. . 

The apparatus, at the time it was suggested, excited a great 
deal of interest, but it was found that as a generator of ele- 
tricity it could not compete with the mechanically driven 
dynamo. In a critical study of this device Mr. C. J. Reed 
showed that it was not a carbon-consuming cell, as the carbon 
electrode could be replaced by almost any conductor without 
affecting the result. It was thought that the electrical energy 
given out was produced by a thermo-electromotive force. He 
therefore called it a thermal cell, by which designation it has 
since been known. While Reed’s investigation seemed to con- 
demn the cell as a commercial apparatus, the conclusion 


. reached that the potential was due to thermal electromotive 


forces was interesting, as all known thermal electromotive 
forces were, in comparison, minute. A thermoelectric junction 
of two metals, under practical conditions, gives but a few huv- 
dredthe of a volt per junction. The Jacques combination give 
0.9 volt per cell. 


In the paper referred to above it is dempnstrated that 


Reed’s conclusion is incorrect. The electromotive force given 


by the Jacques cell is due to chemical action. The author 
show, first, that, due to the presence of manganese salts in 


small quantities, the iron electrode becomes oxidized and acts 


as an oxygen electrode. It is only necessary for the mangal- 


ese to be present as an impurity either in the electrolyte ot 
in the iron itself. If we remember correctly, Dr. Jacques, 10 
his cell, added a manganese salt to his electrolyte, but he 
attributed a different action to it. He thought that it prevented 
the formation of potasium carbonate by the combination of the 
potasium hydrate and the carbon dioxide which was supposed 
to be given off from the oxidation of the carbon electrode. 

At the carbon electrode, according to Drs. Haber and 
Bruner, there is first a decomposition of the electrolyte due 
to the carbon. This action sets free hydrogen. This, in effect, 
produces a hydrogen anode, and the electromotive force of 
the cell is due to a hydrogen-oxygen couple. It is pointed out 
that this production of hydrogen is accompanied by a disinte- 
gration of the carbon electrode, the two actions being mom 
or less dependent. This accounts for Dr. Jacques’s statement, 
that the consumption of carbon in the cell was proportional 
to the ampere-hours delivered. 


The conclusion reached in the paper referred to above i 
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that the cell is without importance from the practical stand- 
point, because during its action the valuable carbon electrode 
and the expensive sodium hydrate are changed into cheap soda, 
only to obtain a little hydrogen, which acts electromotively. 
From the theoretical standpoint, however, the cell is impor- 
tant, but, aside from this, this paper is of interest because 
many minds are dwelling upon the possibility of a true carbon- 
consuming cell; and the explanation of the failure of thie 
attempt teaches us that no simple modification of Jacques’s 
method would bring about the desired result, and we must 


seck in other directions. 


——- + 


A RETURN TO STOVES. 
It is announced that the Public Service Corporation of 
` New Jersey, a company controlling a number of electric trac- 
tion lines in and about Jersey City, has decided to change the 
heating system now in use on its electric cars. It is said, 


in explanation, that ° - during last, winter when the weather j 


was extremely severe it was found impossible to operate the 
cars satisfactorily. and, at the same time, keep them com- 
fortable by means of electric heaters: In many instances the 
electric heaters were shut off, because’ the supply of power was 
insufficient both for running the cars and heating them. 
avoid a similar situation next winter this company, it is said, 


will take out all electric heaters and replace them with coal-. 


burning stoves. . In the announcement of the change,’ stress 
is laid upon the expense of ‘the electric heaters and the cost 
of operating them. 
fitted with a hot- water sy stem, but this is to be done away with 
also ; nothing but stoves will be used. | 

Without questioning. the statement that: it is ‘more expen- 
sive to heat cars electrically than by means of a coal stove, the 
fact that it may cost more is not the only—nor, indeed, the 
most important—thing to be considered. The stoves will oc- 
cupy a certain amount of room, and will thus detract from the 
earning capacity of the cars. ‘They will introduce a certain 
amount of danger, particularly in case of accidents. The elec- 
tric heaters are perfectly safe and take up no valuable space, 
and, moreover, they are always ready to be put into service. 
The latter feature is of particular importance in the spring 
and fall. The electric heaters are clean, easily controlled, 
aud do not introduce a new system on the car. In other places, 
the use of electric heating and cooking apparatus is growing 
rapidly, because of the cleanliness and convenience of this 
method; and if there is any place where electric heaters seem 
to be the proper thing, it is on an electric car. 

It is argued that the use of stoves, by removing the heater 
load on the station, will enable the cars to be operated more 
satisfactorily. Possibly so, but would it not have been better to 
provide for the extra power needed, rather than to return to the 
primitive stove? Surely, there has been plenty of time since 
cold weather to arrange for increased station capacity. 

There is one stage in the heating of electric cars where 
some system other than electricity might be used to advantage. 
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Certain of the cars seem to have been 
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This is getting the car ready for its first trip. At present, 
cars are either sent out unheated or the heaters are turned on 
some time before the start is made. While cars are standing in 
the barn, there is no particular reason for heating them clec- 
trically, except that they are provided with electric heaters. 


Why would it not be a good plan to arrange steam pipes on 


the cars and perform this preliminary heating by means of 
steam? There should be no great difficulty in installing the 
pipes, and if the car-barn is near the power station the steam 
itself would cost little or nothing. In this way cars could be 
sent out comfortably heated, not only without throwing an 
undesirable load on the generators, but with less wear and tear 
upon the heaters. When a car is heated for the first time it 
is desirable to do this as rapidly as possible; but this not only 
increases the demand on the station, but it is more severe on 
the heater itself. In case the car-barn is not near the power 
station, preliminary heating by steam would require a boiler 
plant, but this plant could also be employed to heat the build- 


ing, and the cost chargeable to the cars would not be great. 


There is another question in regard to the use of steam 


‘yet to be answered: how will the state authorities view the 


change? They have been to considerable trouble to banish 
stoves from railway trains, and it is hardly probable that they 


will view with favor their reintroduction on electric cars. 


~. THE, NEW YORK STATE STREET RAILWAY CONVENTION. 


The value of conventions for the meeting of members of 


-allied interests and the discussion of topics connected there- 


with:is evident and need not be here dwelt upon. In the con- 
vention held. recently at Utica, perhaps the most valuable 


~ feature was the discussion which followed the reading of the 


various papers. The carrying of express matter by traction 
lines is a new and developing source of revenue for them, 
and received appropriate consideration. The report of the com- 
mittee appointed to investigate the danger of high-voltage lines 
was one of the most valuable papers submitted. The com- 
mittee had carefully gone over the problem and its recommen- 
dations are of great interest, not only to the generators and 
users of electric power, but also to the general public. The 
results of the committee’s experiments were interesting in ex- 
ploding a number of fallacies, among them that there is dan- 
ger of an electric current passing back over a stream of water 
from a high-tension wire to the hose or nozzle. The experiment 
was even continued up to a voltage of 20,000 without showing 
any appreciable current either through instrument or persons. 
The convention was wise in continuing the investigation of the 
committee for another year. 

The Utica & Mohawk Valley Railway Company has prob- 
ably struck upon one solution of the labor difficulty. The em- 
ployés of this company are a satisfied lot and look refreshingly 
intelligent and neat. They have a club house and gymnasium 
and an organization in which, by the payment of a monthly 
sum, they are insured sick benefits. The company has extended 
financial aid to them and stands ready to continue it in the 
future in case of necessity. An attempt to organize a union 
among the employés some time ago was frustrated, chiefly 
through the efforts and support of the old employés of the 
company. 
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BRUNER. 


Among the various attempts to con- 
struct galvanic cells in which an electric 
, current is produced by the consumption 
of carbon, there is none that has been of 
greater interest than the experiment of 
Jacques, who proposed the cell consisting 
of the following: 


Carbon — fused sodium hydrate — 
iron. 

This cell has been the subject of ex- 
periments by numerous investigators, es- 
pecially Mr. C. J. Reed in America, and 
Messrs. Liebenow and Strasser in Ger- 
many. Experiments which we ourselves 
have conducted show that the true nature 
of this cell is different from what it was 
supposed to be. 

Let us consider first the behavior of 
each of the electrodes separately. 

The iron electrode in the fused sodium 
hydrate is gradually covered with a pro- 
tecting layer or skin of the oxide. As 
soon as this has been produced, the iron 
is no longer attacked, while previously it 
went into solution in the fused salt as 
iron oxide, with the development of hydro- 
gen gas. This protecting skin can be pro- 
duced rapidly if the iron is dipped for a 
short time into fused saltpetre, and sub- 
sequently carefully freed from the salt- 
petre by means of water. 

The iron thus coated with this pro- 
tecting skin is called “passive,” because 
the fused sodium hydrate produces no fur- 
ther changes on it. 

This passive iron represents an oxygen 
electrode on which the atmospheric oxygen 
acts similarly, but better, than on a plati- 
nized platinum electrode dipped into an 
aqueous conducting solution. This action 
of the oxygen is brought about by the 
presence of sodium manganate, which is 
always present in small quantities in fused 
commercial sodium hydrate, and especially 
when in contact with iron, and its presence 
can easily be proved chemically. Quite 
pure sodium hydrate, when fused and in 
contact with commercial iron, will con- 
tain some manganese because a small 
quantity of manganese forms a normal 
part of commercial iron and gets into 
the fused salt when the iron is attacked 
by the sodium hydrate previously to the 
production of the passive state; by means 
of the atmospheric air it becomes a man- 
ganate. 

The passive iron, as an unattackable 


1 Presented before section C—electrochemistry—at the 
International! Electrical Congress, St. Louis, 1004. 
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electrode, can be replaced by another in- 
different electrode, as for instance by plati- 
num, and without changing the force and 
the method of action of the electrode in 
fused sodium hydrate containing man- 
ganese. 

If platinum is placed in pure sodium 
hydrate the potential at the electrode is 
uncertain. A very small quantity of a 
manganate suffices to give rise to a differ- 
ent value, which does not change during 
a further addition of a manganate up to 
two per cent of the weight of the sodium 
hydrate. 

If the added sodium manganate is re- 
duced by forcing in some hydrogen or 
carbon monoxide, or by the addition of 
sodium oxalate or sodium formate, quite 
an extraordinary change will take place 
in the potential. But by forcing in some 
atmospheric oxygen the original value of 
the potential is again reached. 

In these experiments the potential of 
the platinum electrode is thus brought 
about by the absorption of oxygen. If a 
permanganate is added to fused sodium 
hydrate, oxygen will be evolved and the 
potential will, contrary to the other case, 
be brought about by the evolution of 
oxygen. ‘These potentials are measured 
most simply by letting the syphon of a 
decinormal-electrode terminate in a small 
vessel containing concentrated sodium hy- 
drate, which is in electric contact with 
the fused salt which is to be tested, by 
means of a rod of solid sodium hydrate. 
In all the measurements the fused salt 
was in a large silver crucible. The ob- 
served values are collected in the follow- 
ing table for different temperatures. The 
temperature was measured thermoelec- 
trically. 


Centigrade degrees................ 312 
Potential in volts against decinormal- 
electrode ssie taea na —0.265 


These values were measured with a 
platinum electrode, a small quantity of 
the manganate being added to the sodium 
hydrate. Numerous tests showed that ab- 
solutely equal values of the potential are 
obtained with an electrode of passive iron. 
An earlier opinion from other sources, 
namely, that the presence of certain steps 
in the oxidation of the iron in the fused 
salt is of importance in the behavior of 
this electrode, is not proved to be correct. 

Let us now consider the carbon elec- 
trode. 

When a carbon electrode is tested in 
the way above described for iron and plati- 
num, all possible values can be observed 
between — 0.6 and — 1.5 volts toward the 
decinormal-electrode. With closer study 
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one finds that the potential approaches 
the value — 1.5 volts more and more, the 
more rapidly the carbon is attacked in 
the fused sodium hydrate with the evolu- 
tion of gas. This attack is less the denser 
and the more graphitic the carbon is. Elec- 
trodes which are treated by the process of 
the International Acheson Graphite Com- 
pany, therefore, remain very far from this 
value, — 1.5 volts. Ordinary are light 
carbon, on the other hand, can generally 
be made to produce a free gas evolution 
when the fused salt in which it is dipped 
is heated to above 500 degrees centigrade. 
They then reach quite or nearly the value 
— 1.5 volts and remain at this value when 
the fused salt in which they are dipped 
is cooled to the point of solidification. 
But as the accompanying evolution of gas 
gradually diminishes at a lower tempera- 
ture (about 350 degrees), the potential 
will simultaneously change; it will dimin- 
ish to the values — 1.3 or — 1.2 volts, 
ete. 

The gas which the carbon electiode 
evolves in the hot fused sodium hydrate 
ig hydrogen gas. 

If, instead of the carbon electrode, 8 
platinum tube is dipped into the fused 
sodium hydrate, and pure hydrogen gas 
is led through it into the liquid, one ob- 
tains with a strong current of gas the po- 
tential — 1.5 volts, and this will be the 
case at all temperatures between 500 de- 
grees and the point of solidification of the 
fused salt. If the current of hydrogen 
gas is made weaker, the value — 1.5 volts 
will not be reached; the figures will be 
smaller. The potential of the carbon 2 
the fused sodium hydrate is, according 
to this, not determined directly by the 
carbon, but by the hydrogen which the 


336 360 388 412 472 582 


—9.294 —0.314 —0.833 —0.853 —0.431 —0.472 


action of the carbon on the fused salt 
sets free. The temperature produces no 
effect on the potential within the g:ven 
wide range, but the rapidity of the evolu- 
tion of the hydrogen is of great impor- 
tance. 
Before we recognized this connection 
between the two, we had held a different 
conception concerning the process at the 
carbon electrode. We supposed that 8 
formic acid salt or an oxalic acid salt, or 
carbon monoxide were produced, and that 
these materials determined the potential 
at the carbon electrode. We, therefore, 
tested the action which an addition of 
the two named salts or the introduction 
of carbon monoxide had on the fused salt, 
and on the behavior of the platinum elec- 
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trode which is dipped into the fused salt. 
We found by chemical investigations that 
former statements in the literature were 
confirmed, according to which oxalates and 
formates in an excess of fused sodium 
hydrate, pass over freely into carbonate 
and hydrogen gas. Formates may be as- 
sumed to be a combination of carbon 
monoxide with sodium hydrate, and 
oxalates may be assumed to be a combina- 
tion of carbon monoxide with an alkali 
carbonate. We assumed, therefore, that 
carbon monoxide with sodium hydrate 
could also produce hydrogen and sodium 
carbonate. We found this to be definitely 
proved to be a fact, when we led carbon 
monoxide through a silver spiral heated 
to 350 degrees, in which there was fused 
sodium hydrate. ‘The following reaction 
is thereby obtained with great ease: 

CO + 2NaOH = CO,Na, + H, 

It can be proved by means of thermo- 
dynamics, that the oxalate, the formate 
and carbon monoxide, when they act as 
such on the electrode, should manifest 
their potentials, which exceed — 1.5 volts. 
Such potentials, however, were never ob- 
served. On the other hand, it was found 
that all three materials as such were in- 
active at the electrode, and that it was 
only the hydrogen evolved by them which 
charged them and brought their potential 
more or less close to the value — 1.5 
volts, according to the rapidity of the re- 
lease of the gas. According to these prin- 
ciples we are in a position to say that the 
so-called Jacques carbon cell is a hydro- 
gen-oxygen chain, in which the oxygen of 
the air, by the intermediate action of the 
manganates at the iron electrode, acts with 
the hydrogen released by the carbon from 
the fused salt at the other electrode. The 
power of this element depends on the con- 
sistency of the carbon. If the latter is 
loose and capable of producing hydrogen 
gas evolution, one obtains those values 
which are found when one deducts — 1.5 
volts from the above-mentioned values for 
the oxygen electrode. As for instance 
(— 0.265 + 1.5), that is, + 1.24 volts 
at 312 degrees centigrade, and (— 0.472 
+ 1.5), that is, + 1.03 volts at 532 de- 
grees centigrade. 

Thermoelectric phenomena take no part 
in the production of these electromotive 
actions. For these forces do not depend 
in the least on the materials iron and 
carbon, but only on the gases oxygen and 
hydrogen, and the same platinum tube 
shows alternately the force of the iron 
and the carbon electrode, if at constant 
temperature we pass through it oxygen 
and hydrogen respectively. 
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The element under discussion is without 
importance from the practical standpoint, 
because during its action the valuable car- 
bon electrode and the equally expensive 
sodium hydrate are changed into cheap 
soda, only to obtain a little hydrogen 
which acts electromotively. 

From the theoretical standpoint such 
a hydrogen-oxygen chain offers much 
of importance. It is differentiated from 
the old well-known Grove hydrogen-oxy- 
gen chain, in that it is not liquid water, 
but a solution of water in fused sodium 
hydrate, which is produced by its action. 

The relation which Helmholtz has proved 
for the connection between the electromo- 
tive force of reversible galvanic. chains, 
and the reaction heat of the process which 
produces the current, enables us to calcu- 
late the heat of reaction in the present 
case. This is shown to be 81,650 gramme 
calories per gramme molecule of water pro- 
duced. But as the formation of a gramme 
molecule of water vapor at the range 
of temperatures of the experiment sets free 
approximately 58,650 gramme calories, 
it follows that the evolution of heat which 
accompanies the absorption of the gramme 
molecule of water vapor by a very large 
quantity of fused sodium hydrate has a 
value of approximately 23,000 gramme 
calories. This high value arises from the 
fact that fused sodium hydrate holds the 
last traces of water with unusual tenacity, 
as has already been shown by others. 

One can carry out the theoretical con- 
ception on the basis of the Helmholtz re- 
lation above given, in still another way. 
One can, for instance, suppose at the start 
that an equilibrium exists between a fused 
salt containing water, and the vapor press- 
ure of the water above it. In this way 
one arrives at the conception that the 
action of our chain depends on the change 
of the atmospheric oxygen, which has a 
pressure of 0.2 atmosphere, and the hydro- 
gen which has an atmospheric pressure, 
into water vapor of a pressure correspond- 
ing to the state of equilibrium above the 
water containing the fused salt. When we 
integrate the above-mentioned differential 
equation of Helmholtz, and for compari- 
son consider the known values of the force 
of the Grove gas chain, we can calculate 
the vapor pressure above the fused sodium 
hydrate at different temperatures. The 
carrying out of these theoretical calcula- 
tions requires a more extended representa- 
tion of the case and this departs too far 
from the intention of this discussion to 
be embodied here. One can find it in an 
extended treatment of the subject which 
will appear in the German language in the 
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Zeitschrift für Elektrochemie. The result 
of the calculations is that the vapor press- 
ure above fused sodium hydrate at 300 
degrees is extremely small and increases 
with increasing temperature. The fused 
mass is, therefore, especially hygroscopic 
near its point of solidification, and the 
force of the hydrogen-oxygen chain at 
this temperature is the highest. That the 
force of the Jacques carbon cell increases 
with the temperature is not in contradic- 
tion with this, but is explained according 
to our former statement by the fact that 
the evolution of hydrogen by the carbon 
increases in rapidity very quickly with in- 
creasing temperature. 


— — a 


School for Employees of Electrical 
Plants, 

Consular agent, Southard P. Warner, 
writes from Gera, Germany, that a few 
months ago the Central Trades Associa- 
tion of Königsberg, Prussia, instituted a 
free course of instruction for those who 
are employed at the electrical works in 
that city (minors excepted). The lec- 
tures, which are held two evenings a 
week, from half past seven until half 
past nine, are delivered by some expert 
engineer, who has had long practical ex- 
perience. At the end of each course, 
which lasts about twelve weeks, examina- 
tions are held. Those who succeed in 
passing these examinations are awarded 
certificates which set forth the fact that 
they have performed their work in a sat- 
isfactory manner. 

It is thought that this idea of giving 
free instruction to the employés of elec- 
trical works will be introduced in other 
places, as it is very much to be desired 
that workmen know as much about the 
business as possible, not only because 
they will be more efficient, but also in 
order to lessen the possibility of accidents. 


Plan to Prevent Electrolysis. 

Some time ago a damage suit instituted 
by the city of St. Paul against the Twin 
City Rapid Transit Company, Minneapolis 
and St. Paul, was suspended with the 
promise that the company would present 
a scheme for the prevention of damage 
to the city water mains by electrolysis. 
The Transit company has now sub- 
mitted a detailed plan prepared by Sar- 
gent & Lundy, of Chicago. It provides 
for the return of the current by a cable 
connected with the rails and laid between 
the double tracks. Professor Dugald C. 
Jackson, University of Wisconsin, will 
examine the plan and report its value to 
the commissioners. 
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The Electric Power-Transmission Plant at the Waterfalls 


HE largest water-course in Norway, 
T the river Glommen, which rises 
high in the mountains and has a 
basin of about 40,000 square kilometres 
(about 5,500 square miles), has a number 
of waterfalls in the last sixty kilometres 
(forty miles) of its course before it dis- 
charges into Skagerak. The largest of 
these, the Kykkelsrud falls, are in the 
neighborhood of the Askim railroad sta- 
tion in the district of Smaalenene (the 
southeastern part of Norway). Strictly 
speaking there are three rapids at Kyk- 
kelsrud, which by proper damming make 
the available height of the falls at low 
water 19.2 metres (sixty-two feet). 


of Kykkelsrud, Norway. 


By Einar Boye. 


The place selected for the dam is ex- 
ceptionally suitable, because a small island 
just above the falls divides the river into 
two channels, making it easy to shut off 
one of them, while the dam wag being 
built. Only one channel is as yet dammed, 
as the water thus obtained is sufficient to 
develop 12,000 horse-power, which is all 
that ia needed at present. This also leaves 
the other channel to take care of the float- 
ing timber, of which there is a large 
amount. 

. The dam and intake to the water supply 
channel are situated 1,000 metres (3,280 
feet) from the power-house. The water 
is let into the channel through two locks 


of the channel is about twenty-six metres 
(85.6 feet) wide by 120 metres (394 feet) 
long; from here the water is led to the 
turbines, partly through channels blasted 
in the rock, partly through concrete tun- 
nels and partly through steel pipes. 

To prevent foreign matter from enter- 
ing the turbines iron gratings are placed 
in front of the gates at the inlet by the 
dam and at the distributing basin. The 
latter is also placed about 0.5 metre (one 
and one-half feet) higher than the end of 
the channel, making a settling chamber 
for stones, sand and so forth. The chan- 
nel can be emptied through a sluiceway 
twenty-eight square metres (301 square 


Tae ELECTRIC PoWER-TRANSMISSION PLANT AT KYKKELSRUD, NORWAY. 
1,—Power-House. 2.—Canal, Wood-Pulp Factory and Principal Falls. 3.—Part of the Canal. | 


The average rate of flow of the Glom- 
men river is 250 cubic metres (660,000 
gallons) per second, while during floods as 
much as 4,500 cubic metres (1,200,000 
gallons) have been observed. 

At Kykkelsrud there was originally a 
wood-pulp factory, a sawmill and a flour- 
mill, but some three years ago the stock 
company owning the property—the Glom- 
men Tresliberi (wood-grinding factory) 
—made arrangements with the German 
firm Elektricitats-Aktien-Gesellschaft, for- 
merly Schuckert & Company, of Niirn- 
berg, to build a water-power plant with a 
capacity of 45,000 horse-power and an 
electric transmission plant of 9,000 horse- 


power. 


with five gates each; the gates are of 
solid pine timber and the arrangement is 
such that they can be operated separately 
or all at the same time—cither electrically 
or by hand. 

The first 100 metres (328 feet) of the 
channel nearest the reservoir is twenty- 
five metres (82 feet) wide, with a slope 
of 3.9 per cent, the last 900 metres (2,952 
feet) is eight metres (twenty-six feet) 
wide with a slope of one per cent. 

The channel, which is from ten to fif- 
teen metres (thirty-three feet to forty-nine 
feet) deep, is blasted through solid rock 
through almost its entire length and the 
sides lined with concrete. 

The distributing reservoir at the end 


feet) in front of the reservoir and floating 
ice disposed of through a gate at the end 
of the same. 

The present power-house is built for 
four turbines for the generators rated at 
3,000 horse-power each and three smaller 
ones (two of 280 to 300 horse-power and 
one of 500 horse-power) for driving direct- 
current dynamos for magnetizing, station 
lighting and other minor purposes. As 
stated above, however, the water-power 
plant is designed for a total capacity of 
45,000 horse-power and it is the intention 
later on, as the demand increases, to make 
additions to the power-house and install 
eight additional turbines of 5,000 horse- 
power each, making a total_ installed 
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capacity—turbines for direct-current dy- 
namos included—of about 53,000 horse- 
power. Of this amount, however, only 
about 43,500 horse-power can be used at 
this time, leaving the balance as reserve. 
When completed, this will be the largest 
water-power plant in Europe. 

The present power-house, which is close 
to the distributing reservoir, is a handsome 
brick building, 46.5 metres long by 26.5 
metres wide (152% feet by 87 feet). The 
foundations are set in concrete. The 
pipes for the 3,000-horse-power turbines 
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bines of 3,000 and two of 280 horse-power 
each. One of the two largest was built by 
Escher Wyss & Company, Ziirich, Switzer- 
land, the other large one and the two 
small ones by J. M. Voith, Heidenheim, 
Wirtenburg. The two large turbines have 


: a guaranteed total efficiency of seventy-five 


per cent at full load and develop 3,000 
horse-power at 150 revolutions per minute 
under a head of sixteen metres (52.48 
feet) and eighteen cubic metres (4,755 
gallons) of water per second. The size of 
the inlet tube is three metres (9.84 feet). 
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load and no load is guaranteed not to 
exceed four per cent. 

The two three-phase generators now in 
use are built by the Elektricitéts-Aktien- 
Gesellschaft, formerly Schuckert & 
Company, Niirnberg. They are of the 
internal revolving field type, the 
field being mounted horizontally di- 
rect on the turbine shaft. Their 
capacity is 2,500 kilovolt-amperes at 
5,000 volts, with a frequency of fifty 
cycles per second at a speed of 150 revolu- 
tions per minute. The revolving field, 
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View OF MACHINERY AND SWITCHBOARD, SHOWING GENERATORS AND EXCITERS. 


are also of concrete, while steel pipes are 
used for the smaller units. In the base- 
Ment are placed all the turbines and two 
forty-horse-power electromotors for the 
oll pumps, which deliver oil under a press- 
ure of thirty atmospheres (440 pounds per 
Square inch) for the large generator bear- 
ings and the automatic turbine-regulators. 
Vertical shafts, 8.5 metres (twenty-eight 
feet) long, extend to the generators lo- 
cated on the floor above. 

At present there are in place two tur- 


The weight of the rotating parts of each 
turbine is about thirty tons. The two 
small turbines for the direct-current 
dynamos have a common supply pipe, two 
metres (6.5 feet) in diameter, which will 
be large enough also for the additional 
500-horse-power turbine to be installed 
later. 

The speed of all the turbines is auto- 
matically regulated by oil from the above 
mentioned high-pressure oil pumps; the 
maximum variation of speed between full 


which has a diameter of five metres (16.4 
feet) contains forty poles with bare cop- 
per windings. The armature has three 
slots per phase and per pole. The effi- 
ciency is ninety-six per cent. 

The  direct-current dynamos, which 
serve as exciters, are designed for 115 
volts and 1,580 amperes; these are also 
horizontal machines directly mounted on 
the turbine shafts, 

The present power-house transformer 
equipment, by which the voltage is raised 
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from 5,000 to 20,000 volts, consists of 
six units, arranged in two groups of three 
each. They have a capacity of 950 kilo- 
watts each, and are of the oil-insulated 


, neh: 


TEN 


Era UR? 
Zz 


ELECTRICAL REVIEW 


The shunt regulators for the exciters 
can be worked together or separately, and 
the arrangement is such that they can 
be operated either from the switchboard 
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LIGHTNING ARRESTER ARRANGEMENT, SHOWING WATER RESISTANCE ON THE FLOOR. 


and air-cooled type. Each group has a 
separate set of bus-bars. 

The current from the generators passes 
through main fuses in the basement to the 
apparatus room on the first floor, where 
a switch makes it possible to connect either 
generator to either set of transformers. 

The apparatus room, just behind the 
generator, is separated from the latter by 
brick walls and is fireproof throughout. 

From the 20,000-volt binding-posts on 
the transformers the current is led to bus- 
bars—one set for each group—so ar- 
ranged that either group separately or 
both together can, be connected to the 
transmission line. 

There are two switchboards; one (for 
the exciting dynamos) is placed on the 
floor of the generator room, while the other 

. (for the high-tension distribution) is 
placed on an operating platform, five 
metres (16.4 feet) above the floor level. 


on the floor or by means of sprockets and 
chains from the operating platform in 
front of the high-tension board. On this 
platform is placed a separate marble desk 
with volt and ampere-metres, also handles 
for working the above-named sprocket 
chains. | 

On the high-tension switchboard are 
placed all the necessary apparatus for 
measuring and controlling the current, 
phase-indicator handles for oil-break 
switches, ete. No high-tension current is 
used on the front of the board. 

The metal cases of instruments on the 
high-tension switchboard, all screens 
around fuses and switches, and so forth, 
are solidly grounded to large copper plates 
buried in the river. This is also the case 
with the bases of all the machines and 
transformers, but here the ground wire 
is provided with a switch which is closed 


only when the apparatus or machine in 
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question is to be approached or handled. 
Heavy rubber boots and gloves, also 
large, wooden pliers are used for the safe 
handling of fuses. 

The neutral points of 20,000 as well as 
5,000-volt-transformer windings are 


- grounded through switches which are 


opened when insulation tests are to be 
made. 

The secondaries of all step-down trans- 
formers in the station are provided with 
a device which will automatically ground 
the circuit when the voltage goes above 
a fixed maximum—in this case 400 volts. 
When the device works, an incandescent 
lamp is lit, indicating on which trans- 
former the trouble is. 

Lightning arresters are placed on each 
line wire just before leaving the power- 
houses and after entering transformer 
substations. , They consist of cylinders of 
non-arcing metal arranged in zigzag, and 
are provided with large choke-coils and 
water resistances. The arrangement is 
very clearly shown in the accompanying 
cut. 

The transmission line is about ninety 
kilometres (about fifty-six miles) long 
and passes mostly over cultivated land. In 
the woods trees are cut down to an ex- 
tent of fifteen to twenty metres (fifty to 
sixty-five fect) on each side of the poles. 

The first part of the line, consisting of 
three stranded copper cables, each of ten 
five-square-millimetre strands (equivalent 
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A VIEW OF THE TRANSMISSION LINE, 


to ten No. 10 B. & S.), crosses the river 
Flommen not far from the power-house in 
a span of 128 metres (#20 feet) and con- 
tinues for four-fifths of the total dis- 
tance to Lysaker substation; from here 
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a smaller line of three cables, each of 
seven five-square-millimetre strands, runs 
to the last substation at Slemmestad Port- 
land cement factory, where motors to a 
capacity of 500 horse-power have been 
installed. 

The majority of the poles are of pine, 
mostly 12.5 metres (forty-one feet) high 
with seven-inch top, but wherever the line 
makes a bend, however small, and at all 
railroad crossings iron poles have been 
used; these are of latticework with 
square bases set in concrete foundations 
Two hundred and fifty-three iron poles are 
erected—from thirteen to nineteen metres 
(forty-two to sixty-two feet) high, set as 
much as three metres (ten feet) in the 
ground. There are five railroad crossings, 
at all of which the poles are made so high 
that a wire in case of a break will clear 
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On each pole are two cross-arms with 
places for six wires, two on top, four be- 
low; for the present only three wires are 
run, but provisions have been made for 
large future extensions, as a double pole 
line is erected from the power-house to 
Lysaker substation. The telephone line 
between power-house and substations iš 
placed on the same poles as the high-ten- 
sion wires and has given no trouble from 
induction or other- causes. 

At full load on the present line the 
pressure at Lysaker will be 18,000 and at 
Slemmestad 16,000 volts. 

There are no lightning arresters on the 
line, but at all substations arresters are 
installed of the same type as at the power- 
house. 

The seven substations now in operation, 
where the voltage is reduced to 5,000 
volts, are handsome brick structures, fire- 
proof throughout, about thirty-five feet 
long by twenty-eight feet wide, and are 


STEP-UP TRANSFORMERS. 


engines and cars on the rails. When cross- 
ing principal roads safety nets are placed 
under the wires, and, if wooden poles are 
used, two are erected on each side of the 
road. When smaller roads or paths are 
crossed the poles are merely placed so 
close together and made so high that a 
wire, if broken, can not be reached by 
passers-by. Where the line runs along- 
side a public road grounded guard-irons 
are placed just below the wires. Crossings 
with the government telegraph are effected 
in the same manner as railroad crossings. 

The line is supported on triple-petti- 
coat “delta” porcelain insulators mounted 
on steel pins; the cross-arms are of chan- 
nel iron fastened to the poles with iron 


collars; in the middle they are shaped into 


teeth which are forced into the wood. 


each designed to take transformers with a 
capacity of 1,500 kilowatts. From here 
the current is distributed, partly on the 
same poles as the 20,000-volt line, to suit- 
able points where transformers in a ratio 
5,000 to 220 are erected, partly in sheet- 
iron kiosks on the ground, partly on poles. 
Large motors will be driven directly from 
the 5,000-volt line without transformers. 

The city of Kristiania, the capital of 
Norway, around which the line is running, 
has its own large municipal plant and will 
not allow other concerns to enter its 
premises. There are, however, negotia- 
tions in progress about the city either to 
buy the whole plant or power at certain 
places in the suburbs. 

A few figures may be of interest: there 
has been used 130 tons of copper cable 
for the high-tension lines, ten and one- 
half tons hard-drawn copper wire for the 
telephone line, 253 iron poles and 4,452 


= wooden masts. 
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Experiments in Wireless Telegraphy. 

The London Electrician in its issue 
of September 9 abstracts from a Ger- 
man contemporary the results of a long 
series of experiments in wireless telegra- 
phy carried out by Dr. A. Slaby. The 
experiments deal with various important 
points connected with the tuning of trans- 
mitters and afford a test of the value in 
practice of the formula available for the 
capacity and self-inductance of wires. 
The effect of neighboring earthed objects 
on the capacity of a wire was investigated 
by measuring by a telephone bridge 
method the capacity of a wire thirty-three 
feet long held, horizontally, at varied dis- 
tances above floors of different kinds. 
Thus, at a height of one metre above a 
zinc-covered floor or above a wooden floor, 
the measured capacity was some twenty 
per cent greater than the value calcu- 
lated by the simple formula for straight 
wires; but with a similar elevation above 
an asphalt pavement the error was only 
about six per cent. At heights greater than 
two metres the ordinary formula is ac- 
curate enough, and a modified formula 
gives values for capacity and wave length 
agreeing well with all these experiments. 
The effect of damp weather was noticeable 
during some of these experiments. It in- 
creased the observed wave length some- 
what, probably because the capacity of the 
wire was increased by the presence of 
water in the dielectric. 

To determine whether the electric or 
magnetic portion of the electromagnetic 
waves plays the greater part in distance 
transmission a different set of experi- 
ments was made. The apparatus was so 
arranged that either a potential loop or 
a current loop transmitter, as desired, 
could be put nearest the receiving cir- 
cuit. A difference of about forty per 
cent in favor of the magnetic effect was 
observed by Dr. Slaby. However, dis- 
tances of only three metres were experi- 
mented with. 

The conclusion is reached that it is most 
important to give free play to the cir- 
cles of magnetic force which expand from 
the current loop at the bottom of the air 
wire when setting up a wireless telegraph 
station. 

Dr. Slaby investigated the effect of in- 
troducing reactance coils upon the rate 
of rotation from a given air-wire system. 
The coils were introduced at the lower 


end of the air wire for tuning purposes, 
a hot-wire ammeter being used for meas- 
uring. It was found that a process of 
lengthening the wave is accompanied by a 
diminution in the amount of energy ra- 
diated, 


520 


OPERATION OF THE SERIES TRANS- 
FORMER.' 


BY EDWARD L. WILDER. 


The field of usefulness of the series 
transformer is rather narrow as compared 
with the shunt transformer, and probably 
for this reason its methods of operation 
are not so generally understood. 

The principal difference between the 
series and the shunt is, as the name indi- 
cates, in the connection in the circuit; 
the one having its primary in series with 
the line, while the other has its primary 
shunted across the line. The primary 
current, then, in the series transformer, 
is the quantity which is determined by 
the condition of the main circuit, the 
primary electromotive force being merely 
the drop across the transformer due to 
its impedence. In the shunt transformer, 
the primary electromotive force is the 
quantity which is determined by the main 
circuit, the primary current being deter- 


mined by the impedence of the trans- 
former. 


Fic. 1.—TRANSFORMER WITH ONE PRIMARY AND ONE 
SECONDARY TURN. 


Consider the case of the series trans- 
former with its primary coil connected 
in the line and its secondary coil on 
open-circuit. The primary current, which 
is also the line current, will set up a 
magnetic field in the iron of the trans- 
former, which, by self-induction, will 
cause a certain drop in voltage across the 
primary coil. The same magnetic flux 
will also cut the secondary turns and 
generate in them an electromotive force 
whose value is equal to the voltage drop 
across the primary coil multiplied by the 
ratio of secondary to primary turns, just 
as with a shunt transformer. When the 
‘secondary coil is open-circuited all of the 
primary current is effective in producing 
flux, îi. e., there is no opposing flux as 
there is when there is a secondary cur- 
rent. For this reason the iron of the 
transformer is worked at a high degree 
of saturation when the secondary is open- 
circuited, which gives an abnormally 
large secondary voltage. In the case 
of a ten to one-half-ampere series trans- 
former, the test of which is given later, 
this secondary voltage was approximately 


1 Electric Club Journal, September 
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4,000 volts. This clearly brings out the 
reason why the series transformer should 
never have its secondary open-circuited 
when current is flowing in the primary. 
Now, suppose the secondary circuit to 
be closed through some resistance. The 
primary current and magnetic flux are 
not changed but a secondary current will 
begin to flow in such a direction that 
the magnetic flux set up by it will oppose 
the primary flux. This will cause a 
decrease in the resultant flux present in 
the iron and consequently in the second- 
ary and primary electromotive forces. 
The secondary current will continue to 
increase and the secondary electromotive 
force to decrease until a stable condition 
is reached where the secondary electro- 
motive force is Just great enough to cause 
the secondary current to continue to flow. 
This adjustment between secondary cur- 
rent and secondary electromotive force 
takes place instantaneously. The resist- 
ance in the secondary circuit is low under 
ordinary conditions of working, so that 
the necessary secondary electromotive 
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decrease the flux. A stable condition will 
again be reached when the secondary 
electromotive force is just sufficient to 
circulate the secondary current. The 
ratio between the primary and secondary 
currents will remain practically the same 
as before, because of the small extra mag- 
netizing force necessary. There is a 
greater magnetizing force necessary when 
the primary current increases on eccount 
of the greater secondary electromotive 
force required by the greater secondary 
current. 

A change in the secondary resistance 
causes a similar change in conditions; 
when the secondary resistance is increased 
this momentarily decreases the secondary 
current which allows a larger resultant 
flux, which in turn increases the second- 
ary electromotive force, which increases 
the secondary current. When a stable 
condition is reached there is a greater 
secondary electromotive force and a 
slightly less secondary current. An 
increase in the secondary resistance does 
not mean a proportionate decrease in the 
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force is correspondingly small and the 
resultant magnetic flux required to gener- 
ate this electromotive force is small. 

If no magnetizing current were re- 
quired, the secondary ampere-turns would 
exactly balance the primary ampere-turns 
and consequently the ratio of the primary 
to the secondary current would be the in- 
verse ratio of the number of turns. To 
cause the current to have this ratio as 
nearly as possible the iron is worked at 
a low magnetic density so that very little 
magnetizing force is required. The series 
transformer is worked at about one-tenth 
the magnetic density of the shunt trans- 
former, which is the reason why an ordi- 
nary shunt transformer would not be suit- 
able for use as a series transformer. 

If the line current and, therefore, the 
primary current increases, the primary 
ampere-turns are correspondingly in- 
creased. This leaves a greater difference 
between the primary and secondary am- 
pere-turns. This causes a greater mag- 
netic flux, which in turn increases the 
secondary electromotive force, and as the 
secondary current increases in response 
it reacts upon the magnetic circuit to 


secondary current as would be the case 
in a constant voltage circuit; it means 
only such a decrease in the current that 
the resulting increase in magnetic flux 
and in secondary electromotive force will 
be great enough to circulate the*current 
through the increased resistance. 

The fact that the current ratio is not 
appreciably affected by changes, within 
limits, in the secondary resistance and 
primary current, is due to two reasons; 
first, that the magnetization throughout 
the range of working conditions is small; 
and, second, that the magnetizing cur- 
rent is not in phase with the primary 
or the secondary currents, being nearly 
in quadrature with both. The exact re- 
lations of these quantities may best be 
shown by means of a vector diagram. 

In Fig. 1, assume for the sake of sim- 
plicity, a transformer with one primary 
and one secondary turn. Current vectors 
then will also represent magnetizing 
force in ampere-turns. ‘The secondary 
current is supposed to be closed through 
a low resistance. In Fig. 1 let OD repre- 
sent a constant primary current. The 
primary drop will be a little in advance 
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of OD and is represented by DE. OF 
represents the secondary current which 
is nearly 180 degrees behind OD. 

The magnetic force which sets up the 
flux in the magnetic circuit is the result- 
ant of the primary and secondary ampere- 
turns, and will, therefore, be represented 
in the diagram by OC, the resultant of 
OD and OF. 

OC, which is ordinarily called the mag- 
netizing current of the transformer, may 
be considered as broken up into two com- 
ponents, OA and OB, in phase and in 
quadrature with the electromotive force 
respectively. OA represents the current 
necessary to supply the iron-losses and 
OB represents the true magnetizing cur- 
rent. 

From the figure it is evident that the 
principal effect of the iron-loss is to 
change the current ratio, while the 
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Fig. 1, the results of the test of ten to 
one-half ampere series transformer are 
given. The diagram of connections is 
given in Fig. 2. With the secondary on 
open-circuit, the primary current and 
watts were observed for various values of 
secondary voltage, which were read by 
means of an electrostatic voltmeter. 
What was measured, then, was the mag- 
netizing current and its energy com- 
ponent, OC and OA in Fig. 1. The results 
of the tests are shown in Fig. 3. As- 
suming full-load current in the primary, 
the secondary current may be determined 
for any given secondary resistance by 
calculating what secondary voltage is 
necessary to give one-half an ampere with 
this resistance, finding the corresponding 
magnetizing current, and making a con- 
struction similar to Fig. 1. The primary 
voltage and current may be considered 
to be in phase as they differ in this 
case by only a fraction of one degree. If 
in any case the secondary current differs 
much from the assumed value of one- 
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principal effect of the true magnetizing 
current is to shift the phase position of 
the secondary current. l 

This furnishes the explanation of the 
fact that if the primary. current is in- 
creased or the secondary resistance in- 
creased the current ratio is affected. Both 
of the changes result in an increased sec- 
ondary electromotive force, which requires 
a greater flux. This causes a greater iron- 
loss as well as necessitating a greater 
magnetizing current, both of which 
change the current ratio. 

As an illustration of the relative magni- 
tudes of the quantities involved in 


half ampere, the secondary voltage may 
be corrected accordingly and another con- 
struction made. 

The following table was calculated in 
the manner indicated. 

Ten to one-half ampere series trans- 
former, sixty cycles. 

Secondary internal resistance 100 ohms. 


Secondary 
External Resist- 
ance in Ohms. 


Primary Current | Secondary Cur- 
Amperes. rent. Amperes. 


0 10 498 


100 10 . 489 
200 10 -480 
300 10 474 
4(M) 10 467 
500 10 .461 


521 


This transformer was designed for a 
variable high secondary resistance, the 
maximum resistance being 400 ohms. 
This is an unusually severe condition to 
meet, series transformers ordinarily work- 
ing with about ten ohms secondary re- 
sistance. 
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New Form of Trolley for Multiple- 
Unit Trains. 

The Key route which has recently com- 
pleted a ferry and train service connecting 
San Francisco, Cal., with cities across the 
bay was obliged, says the Scientific Amert- 
can, to devise a new form of current 
gatherer. The lines, running almost ex- 
clusively on the public streets, made the 
third rail out of the question, while the 
weight of the trains and great speed made 
the gathering of current by the usual 
trolley-wheel impracticable. Eight-car 
trains, weighing approximately 350 tons, 
are operated at speeds as high as fifty 
miles and greater, which requires, approxi- 
mately, 2,500 to 3,000 amperes. A gath- 
ering device was required which would 
meet these conditions and operate at high 
speed on curves. In addition, it must 
have a range of not less than six feet in 
height for passing through subways and 
over surface crossings. The device which 
has been in use for over a year has met 
these conditions very successfully. It has 
done away with all trolley frogs and 
switches, except at right-angle crossings. 
The trolley consists of a double diamond 
frame of angle iron made of four con- 
joined frames connected on each side by 
elongated joints to give stiffness. At the 
top and bottom the frames terminate in 
segmental gears. The gears at the bot- 
tom cause the side frames to move in 
unison, while those at the top keep the 
guards always in a vertical position. A 
roller is carried at the top of the shaft, - 
the ends of which are fastened rigidly in 
a casting to which the guards are secured 
and on which the segmental gears pivot. 
This roller is made of twenty-four by five- 
inch non-arcing metal tubing with hubs 
at each end having graphite bushings 
which form the bearings. The guards, 
which are necessary at branch-off wires, 
are made of pressed sheet steel. The ten- 
sion springs are in practically the same 
plane as one side of the bottom frame. 
This arrangement gives practically a uni- 
form upward pressure on the roller for 
all positions of the trolley wire. Among 


the engineering difficulties that were over- 
come in the construction of this new line, 
was passing under the main tracks of the 
Southern Pacific Railroad Company. A 
tunnel was built, the opening of which is 
on a long mole some distance below the 
point of low tide. 
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TELEPHONE ENGINEERING--XI. 


BY J. C. KELSEY. 


THE ORIGINAL FORTY-VOLT SYSTEM. 


A general study of the Stromberg-Carl- 
son system reveals four general and dis- 
tinct stages not revolutionary in character, 
but showing a distinct gain in advantage 
from several standpoints. 

The first stage shows a forty-volt bat- 
tery, not grounded on one side, as is the 
usual practice, a single disconnect or su- 
pervisory lamp signal, a complicated, yet 
very effective line jack, and a character- 
istic use of the bridged primary and trans- 
mitter, rather than the usual bridged sec- 
ondary. 

Owing to the uncertainty of the rights 
of the multiple jack system, the first sys- 
tems had to have characteristics which 
would fulfil the functions of multiples 
without infringing on the original claims 
of the multiple patents. This jack, which 
appears at first sight to be a complicated 
affair, is composed of three movable 
springs, one immovable spring and the 
sleeve, or thimbles. It is not only a multi- 
ple jack as far the subscriber is concerned, 
but is a series jack as far as the line sig- 
nal is concerned. It has none of the ob- 
jectionable disadvantages of the conven- 
tional serics jack, because the subscriber’s 
instrument has no series contacts in the 
circuit. Whether the series contacts are 
open or not, the parties can be called with- 
out chance of open jack circuit. Truly 
an ingenious solution. 

The subscriber’s instrument is of the 
weil-known independent type, in which 
the transmitter and primary winding are 
in the battery circuit when the receiver 
is removed from the hook switch. The 
secondary winding and receiver are in a 
closed circuit, while the condenser and 
bell are only in circuit while the receiver 
is on the hook. , 

The removal of the receiver (Fig. 15.) 
closes the subscriber’s circuit, and the cur- 
rent may be said to flow from the negative 
side through the magnetic signal LMS, 
to the contact C2, thence to movable 
spring R4, thence to immovable spring 
contact C1, to movable spring R2 to con- 
tact c, thence movable spring R, thence 
out on the line side 1, through transmit- 
ter, primary winding, hook contact, line 
side 2, directly back to positive battery 
through the retardation coil RET. Be- 
tween RET and the line are seen jack 
springs, letter T, in multiple throughout 
the length of the board. Current flowing 
causes the magnetic signal to be energized, 
and it shows itself to the operator in the 
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usual fashion of changing color or mak- 
ing a slight metallic noise. The operator 
inserts the plug, which causes, let us say, 
jack No. 2 to have its springs R3 and 
R4 spread apart. R4 is then separated 
from immovable spring at C2, which opens 
the circuit of the magnetic line signal 
MLS, which is restored to its normal eon- 
dition. But the cutting off of battery 
must be of short duration, and the shorter 
the better, for the subscriber receives a 
vicious click in his receiver at the instant 
of opening the circuit from the stored up 
energy in the induction coil. 

One of the pleasant features of this sys- 
tem was the freedom from this vicious 
receiver click. At no time was the circuit 
open from the subscriber’s standpoint. 
The plug contact, which served to operate 
the springs, also carried the battery which 
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ohms. Both having the same magnetic 
properties, the circuit is balanced to all 
alternating fluctuations and is individual- 
ized from the other circuits. 

The ‘removal of the receiver and the 
flow of current through relay SR causes 
it to be energized, the lower back contact 
open, the lamp SL darkened. The oper- 
ator throws listening key LK, which 
bridges the transmitter and primary wind- 
ing across the talking circuit. To pre- 
vent the low resistance primary winding, 
and non-inductive transmitter resistance 
from seriously cutting down the trans- 
mission, an impedance coil is placed in 
series with the apparatus. To prevent the 
impedance IMP from exercising its usual 
function of distorting voice currents, it 
is bridged by a condenser, K. 

Receiving the number, the operator 
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was to replace the battery cutoff. There 
is a change in the electrical condition of 
the circuit, simply a temporary increase 


of battery current, which did not cause 


the least objectionable receiver click. The 
decrease in the amount of current in the 
circuit coming from the removal of the 
path through signal MLS also did not give 
any objectionable click. The circuit was 
made before it was broken, and on one 
side of the circuit only. 

The entrance of the plug creates a new 
circuit, and battery flows to the sub- 
scriber through SR, the supervisory cord 
relay, jack contacts R3 and R4, over line 
side 1, through instrument and back to 
battery over the unchanged circuit of 
RET, the tip side of the circuit. Here is 
a characteristic feature throughout the 
company practice, the absolutely per- 
manent usage of one side of the line cir- 
cuit. The circuit is balanced, for the 
200-ohm cord relay SR balances the re- 
tardation resistance RET, which is 200 


tests in the usual manner. If the line is 
busy, a potential exists on all the sleeves, 
or test terminals, exactly that which ex- 
ists on the sleeves of the plugs, which we 
may say, is negative potential. As the tip 
is given a positive potential in the act of 
testing, a current will flow in the operator 
telephone set, when the tip of the calling 
plug is touched to the sleeve of the busy 
line jack. To give the plug tip a poten- 
tial of positive value, when it has a nat- 
ural negative potential, resort had to be 
taken, in which the primary winding was 
opened about one-third of its length, and 
a terminal pulled out, which is attached 
to the positive side of the battery. There- 
fore, when the listening key is thrown 0n 
to a line, the positive terminal of the bat- 
tery is connected to the tip of the plug 1 
such a way through the primary winding 
as to not interfere with its successful 
operation, and a successful test click 18 
given. 

In two-strand practice, for this system 
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really comes under that head, the touch- 
ing of a cord tip to a jack has to be par- 
ticularly safeguarded to prevent the 
parties talking from being seriously in- 
terfered with, while the test is made on 
their lines. The touching of the tip in 
the case at hand, connected as it is to the 
positive side of the battery, through a 
small portion of the primary winding, it 
is plain to see that the battery potential 
at the subscriber’s jack would be seriously 
lowered in the act of a test, and the talk- 
ing subscriber given a savage receiver 
click. To avoid this, a_rctardation, 
BRET, is placed in the circuit connecting 
the positive and the split portion of the 
primary. Being of 1,000 ohms, a great 
number of turns, and highly inductive, 
it would prevent a sudden change of po- 
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RET, to positive battery of the line con- 
cerned. These paths are in parallel, 
which puts one hundred ohms in series 
with the thirty-volt lamp of the cord cir- 
cuit, which, with forty volts, causes it to 
light to its full brightness. The entrance 


of either plug will cause lamp SL to light, | 


but not to its full brightness. There is no 
use of its doing so, because it is only sup- 
posed to give a disconnect signal when 
two parties have completed conversation. 

The great growth of telephone inter- 
ests made a single disconnect switching 
system a hopeless proposition. And the 
great size of the switchboards made the 
complicated jack, with its many springs, 
an adverse factor. To eliminate the se- 
ries cutoff jack requires the use of an 
electrically operated cutoff relay. This 
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tential at the subscriber’s jack, and the 
test could be made without objection. 
Finding the line idle, the operator in- 
serts the calling plug, and rings on the 
line by means of key RK. When the party 
answers, the operator has no means of 
knowing it, because the calling subscriber 
has controlled the relay SR. If either 
subscriber should hang up receiver, the 
signal would not be affected, because both 
subscribers have to hang up, before the 
operator sees the disconnect signal. When 
both parties hang up their receivers the 
cord supervisory relay SR becomes de- 
energized, and its back contacts close the 
arcuit of lamp SL. The circuit of lamp 
SL has two paths. One is through the 
tip of the answering plug, tip of the jack, 
and thence back to positive battery 
through the coil RET, of 200 ohms re- 
sistance. The other path is threugh the 
tip of the calling plug, tip of jack con- 
cerned, and through the 200-ohm coil, 


feature of the second stage adopted, be- 
sides the elimination of the many pointed 
jack, and the magnetic signal. Two lamp 
signals operated in connection with the 
cord circuit, and a line relay caused a 
line lamp to be lighted, instead of the 
cumbersome magnetic signal to be oper- 
ated. A simple two-strand jack made its 
appearance, and is now a standard style. 

The general form of the second stage 
is shown in Fig. 16. The subscriber’s 
station is not changed, and the removal 
of the receiver operates the line relay LR 
and causes it to light the lamp LL, which 
in turn, causes the pilot relay and lamp 
to operate PR and PL and to cause the 
night-bell relay NBR to close the night- 
bell circuit. The current that energizes 
the line relay LR, also flows through the 
cutoff? relay COR. But the current does 
not actuate COR, because it flows through 
the separate coils of COR in opposite di- 


rection. Then the relay COR may be 
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called a differential relay, and will only 
operate when there is a difference of cur- 
rent strength in each of the coils which 
are wound in tandem on the core of the 
coil. Being tandem wound, and if wound 
of the same resistance, there would be a 
difference in the magnetic effects, and re- 
lay COR would not fulfil its proper func- 
tion. To cause the coil nearest the arma- 
ture to have the same effect as the coil on 
the opposite end, the coils are wound with 
190 ohms of wire, possibly 200 ohms, on 
the end near the armature, and with 210 
ohms on the end farthest away. There- 
fore, the current that energizes relay LR 
flows from negative battery through LR, 
winding Y of COR, contact a of the 
armature of COR, line side 1, through in- 
strument, line side 2, through winding X, 
thence back to positive battery or ground. 
Winding X or RET acts as RET in Fig. 
15 in many ways. 

The operator sees lamp LL lighted and 
inserts the plug, which causes the lamp 
LR to become darkened. This lamp is 
darkened, because the entrance of the plug 
actuates COR and breaks the line cir- 
cuit at contact a on COR. COR operates, 
because the entrance of the plug has given 
a new circuit for current to flow, wuicn 
strengthens winding X and weakens wind- 
ing Y. That new circuit is lamp au. 
But since the subscriber’s telephone is off 
the hook, then relay AR, which takes the 
place of relay LR, is actuated. The actu- 
ation of relay AR opens the lamp cir- 
cuit of AL and the unbalancing effect 
upon COR is apparently but temporary. 
But the effect lasts long enough to close 
the contact b of COR and winding X be- 
comes a permanent part of the circuit, 
which includes relay AR, sleeve of plug 
and jack, line side 1, instrument, line 
side 2, winding X or RET. Only the 
instants use of lamp AL is necessary to 
pull up the relay COR. If relay armature 
is once pulled up, it will stay up as long 
as the plug is in, regardless of subscriber. 
If the subscriber hangs up, then relay 
AR lets loose and lamp AL furnishes the 
unbalancing effects. The operator’s set is 
shown as in the former figure and the 
busy testing device shown to be the same. 
When the operator finds a line idle, she 
inserts the plug, and rings the subscriber’s 
bell by means of key RK. The generator 
is shown as G in drawing and comes into 
contact with the sleeve spring of the ring- 
ing RK when cam is thrown. The gene- 
rator current passes out on the line 
through sleeve spring R, through the in- 


strument and back to the generator ground 


through the 100-ohm resistance M and 
battery. This battery and resistance 


—- — = 


ar SS ee aa 


O24 


serve to hold the cutoff relay in opera- 
tion during the act of ringing. The lamp 
CL could serve the same purpose and pos- 
sibly does so in many cascs. 

The entrance of the calling plug lights 
lamp CL and Operates the cutoff relay 
COR at the same time, thus preventing 
the lighting of the subscriber’s line lamp 
when he answers. When he answers the 
relay CR is energized and lifts its arma- 
ture from a back contact and darkens 
lamp CL. When both parties hang up, 
the lamps AL and CL light up brightly. 
If one party hangs up, the lamp corre- 
sponding lights brightly. Unlike other 
systems so far, the act of plugging in 
with one plug will light both lamps, not 
brightly, because they shunt one another. 

The main feature of this stage is the 
two-strand jack and the differential relay. 
There is a question of the balance of 
two circuits connected together, as the 
cord circuit puts a condenser about the 
relays AL and CL and puts a short-cir- 
cuit across the X windings, thus throwing 
them together, giving the tip side of the 
circuit 100 ohms on one side, while the 
sleeve sides each have 200 ohms. But the 
smooth working of these systems, in dis- 
tricts where the greatest difficulties beset 
telephone operating, go to show that there 
is balance enough for the greatest of 


practical purposes. 

The operation of the differential cutoff 
relay seems hard to understand, but when 
one studies closely, it is easy to see that 
when the subscriber’s telephone is on the 
hook that the lamp AR, for instance, will 
cause current to flow in X that won’t 
flow in Y. When the telephone is off the 
hook, then is relay COR locked by cur- 
rent through AR, instrument and wind- 
ing X. 


International Wireless Telegraph 
Conference Postponed. 

The international wireless telegraph 
conference, summoned at the initiative of 
Germany, and which was to have met on 
October 4, has been postponed at the re- 
quest of delegations from France and 
Great Britain. These countries desire 
more time to study the questions in- 
volved. The United States government 
will be notified when the date for the 
meeting of the conference has been de- 
termined upon. This conference was to 
have been held in Berlin, Germany. 
< 

Wireless Telegraphy in Siberia. 

A wireless system has been started 
across Lake Baïkal between the stations 
of Baïkal and Tankha. The Slaby-Arco- 
Braun system is used. The expense of 
construction will be met by the railroad 
at Zabaïkal and Krougobaïkal. 
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AMERICAN PRACTICE IN HIGH-TENSION 
LINE CONSTRUCTION AND OPERA- 
TION. 


BY DR. F. A. C. PERRINE.” 


A characteristic of American practice is 
that it tends toward standards not only 
in the matter of the sizes of units, speeds 
and manufacture appearance, but also in 
the methods of producing results and in 
types of engineering. While it may be 
true that this tendency was originally 
based upon a desire for cheap manufac- 
ture and interchangeability of parts, at the 
same time it must be understood that the 
present elaboration of this policy is some- 
what due to the fact that in so large a 
country the ideas of the best men can 
not be directly applied except as they 
may be adopted for standards. No one 
section of the country produces the best 
men necessarily, nor does any one group 
of engineers dominate our practice. On 
the contrary, the meetings of our engi- 
neering societies have taken the character 
of sittings of committees, where are pre- 
sented many plans, and where all plans 
are carefully discussed and sifted. From 
those presented the best is chosen and be- 
comes the standard. 

Accepting these results as the standard 
does not imply that there is general in 
this country a spirit of copying or of 
servile imitation among the engineers. 
On the contrary, we feel that the result 
of the attitude so prevalent in American 
enginecring at the present time, of estab- 
lishing standards, has introduced a wise 
spirit of conservatism, and has thrown the 
burden of proof upon each one presenting 
a new idea. At the same time it has re- 
sulted in raising the character of the 
average engineering work throughout the 
country, until to-day good American engi- 
neering can be found, not only in the 
great spectacular plants near enough to 
the large centres of progress to have the 
personal attention of the most experienced 
engineers, but in consequence of this 
system of practice an equally good type 
of engineering can be found in the plants 
in the out-of-the-way deserts or mountain 
regions, where the local engineer of good 
capacity, knowing his conditions thor- 
oughly, has relied upon the standards es- 
tablished by his fellows in those par- 
ticulars where his own experience has been 
limited, and in consequence a plant is pro- 
duced, not only more perfectly adapted to 
the particular circumstances of its sur- 

! Presented before section D—electric power trans- 
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roundings, but in all details more thor- 
oughly satisfactory than could have been 
designed under any other system. Our 
rule is that invariably one should adhere 
to well-established practice and introduce 
such modifications as are made necessary 
by the local conditions. This does not 
limit the full employment of the energies 
and brains of the local engineer, since, 
without a special consideration of outside 
details, there are always in every trans- 
mission plant particular circumstances 
which tax the ingenuity of the best. That 
this is the general method of American 
practice will be seen by any one who con- 
sults the report of the standardizing com- 
mittee of the American Institute of Ele- 
trical Engineers. The report covers, not 
only units, standard methods of testing, 
and details of manufacture, but also proce- 
dure, both outdoor and in, for all types of 
plants, and this report in itself has re- 
sulted in a certain similarity of type 
where problems to be solved are similar. 

The work of the transmission engineer 
lies in fields so essentially dissimilar that 
even in spite of this general tendency it 
may be difficult at first view to ascertain 
what is the American practice in work of 
this class. On closer examination one finds, 
however, this work falling into natural 
groups dependent on the length of trane- 
mission and the voltage employed, though 
what has been done has been materially 
modified by the date of erection, since 
during the past ten years modifications In 
the arts have been necessarily reflected m 
the types of construction. 

The general groups have been somewhat 
decided by the manufacturers of ma 
chinery, who have presented as preferable 
certain available voltages. Above 2,400 
volts, where transmission proper really 
begins, the first voltage now commonly 
employed is 6,600, which figure has been 
established as standard by the needs of the 
lighting plants in the great citics, and 
las been adopted by the transmission com- 
panies in place of cither a higher or lower 
voltage mainly because it is a standard 
For this voltage direct generation at high 
pressure is almost invariably used. The 
next higher voltage now commonly em- 
ployed, and practically the first one for 
which step-up transformers are used, » 
15,000. During the past few years this 
has taken the place of transmissions at 
10,000, 12,000 and 13,000, and it is & 
day the established voltage for high-ten- 
sion electric railways, the general reason 
for its establishment as a standard being 
that this voltage is not more difficult to 
handle, as regards insulation or switching, 
than the three last-mentioned lower voll 
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aves, and, furthermore, that, where the 
lower voltages have been previously es- 
tablished, the sphere of operation of the 
transmission plant has been found to be 
rather too much limited. ‘There are in 
the Rocky mountain region and west a 
great number of the older plants operat- 
ing at 10,000 volts, and whenever direct 
high-voltage generation has been at- 
tempted, voltages of from 12,000 to 
13,000 volts are used; but, at the same 
time, the majority of the plants which 
have used the lower pressures in the past 
to-day have circuits with especial trans- 
formers operating at the higher figure. 
The next step is to 25,000 volts, which 
ig the highest figure reached without 
special study of insulators, switches and 
lightning arresters. This voltage hag been 
successfully handled without serious 
trouble during the past six years. A volt- 
age of 35,000 is employed in a number 
of plants built about five years ago, and 
at this figure the special difficulties due 
to line capacity, insulator size, erratic 
lightning-arrester effects and switching 
begin to make themselves seriously felt. 
Above 33,000 volts the standard voltage 
is called 60,000, although in all plants 
that have heretofore been established to 
operate at this pressure, there have been 
installed transformers arranged for con- 
nection to various voltages of from 40,000 
up to 60,000 volts, and the majority of 
these plants are to-day operating at about 
30,000 volts, some of them being unable 
to operate at the highest pressure on ac- 
count of the character of line insulators 
originally installed. In the choice of 
voltage for any transmission it is con- 
sidered the best practice to establish it 
at the rate of 1,000 volts per mile, pro- 
vided the length of transmission be not 
above sixty miles, since above 60,000 volts 
no commercial work has been regularly 
attempted. In the table recently pre- 
sented by the transmission committee of 
the American Institute of Electrical En- 
gineers, the highest average voltage per 
mile for any one class in their report is 
840; but in examining this table it must 
be remembered that their correspondents 
have reported the total length of line 
m service, go that, if a plant operated 
two lines fifteen miles each in length 
at 1,500 volts, their table would indicate 
an operation of 500 volts per mile, al- 
though for each line the transmission was 
at 1,000 volts per mile. 

In the generation of power the revolv- 
S-armature machine has almost disap- 
To from the new plants, and revolving 
eld generators have become so settled in 
type that those produced by different man- 
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ufacturers are hardly distinguishable by 
the casual observer. For the low-head 
plants using turbine whecls it is necessary 
to provide for a fifty per cent increase of 
speed, and in the high-head plants, where 
impulse wheels are employed, a strength 
sufficient to withstand a speed increase of 
100 per cent must be allowed to provide 
against damage from overspeeding should 
the power be thrown off and the water con- 
tinue to flow. The machine fulfilling 
these conditions and practically adopted 
by all the manufacturers is characteristic- 
ally a revolving field machine with the 
poles keyed to a cast-steel spider, the field 
windings being of copper strip wound 
upon edge, the armature being construct- 
ed of a cast-iron box girder supporting 
the stationary armature laminations. 
Almost the only departure from this type 
of construction for power-transmission 
work is found in the balanced type of 
inductor machine, where the field is mag- 
netized by a central stationary field coil 
wound with copper strip, the armature in 
two halves symmetrically arranged around 
the central core being of laminations sup- 
ported either by cast-iron rings connected 
together by cold-rolled steel bars or sup- 
ported by a steel shell to which the arma- 
ture Jaminations are keyed. 

Various station voltages have been em- 
ployed, but, where direct generation at 
6,600 or 12,000 volts has not been resorted 
to, the practice is setting more and more 
to the use of about 2,300 volts, this being 
chosen because the lower voltages require 
large extra station copper and the higher 
voltages are felt to introduce unnecessary 
station difficulties of insulation and 
switching. For switching, the present 
type of 2300-volt oil switch has been so 
well developed, by reason of the great 
number of plants operating at this press- 
ure, that for handling a particular 
amount of energy it is both cheaper and 
better than any 500-volt switch on the 
market, 

For plants operating at less than 25,000 
volts, the step-up transformers in use are 
about equally divided between the water- 
cooled, oil-filled types and air-blast types. 
Where a good supply of water is to be 
readily obtained, the oil-filled transform- 
ers have generally been given preference, 
as they can be more readily adjusted for 
a varying flow of water at different loads. 
The question of the relative fire risk from 
the two types has been extensively dis- 
cussed, and it can hardly be said that any 
very definite conclusion has been finally 
reached, though the weight of opinion 
seems by far to be that the fire risk is at 
least not increased by the use of the oil- 


525 


filled transformer, and the actual risk in 
cither type seems to be a matter largely of 
installation. It is perfectly true that 
there have been some very serious fires, 
resulting in the complete destruction of 
power plants, where oil-filled transform- 
ers have been used, but in each case the 
fire has started outside of the transform- 
ers, though they themselves, by reason of 
being installed without reference to safe- 
ty in case of fire, have furnished fuel 
which has augmented the conflagration. 
To-day the conditions of installation for 
safety are better understood, and it now 
only remains to be decided whether, in the 
case of a fire actually arising, the oil 
shall be run out and the transformer 
cases filled with water, or the whole trans- 
former protected either by running in an 
excessive amount of water through their 
cooling coils or by so installing them that 
the transformers may temporarily be sub- 
merged to within a few inches of their 
tops. Actual protection of transformers 
by running water through their cooling 
coilg has been found to be effective in at 
least one serious fire. 

For high-tension switching, use has 
been made of a Jong arc-breaker between 
carbon terminals and long-enclosed fuse— 
a fuse drawn through a tube filled with a 
fine, non-conducting powder—and of oil 
switches. The first two types, while in- 
terrupting the circuit well, draw an arc 
of excessive Jength and produce a surg- 
ing which may result in an increased po- 
tential of at least as much as fifty per 
cent. In consequence, these types are rap- 
idly disappearing except, in plants oper- 
ating at 15,000 volts and below, where the 
carbon break is preferred to the enclosed 
fuse, though it is common to install the 
two in series, allowing the fuse to operate 
as a sufety device, but not for the purpose 
of switching. The type of fuse where 
wire is drawn through a tube filled with 
powder was found to operate successfully 
up to 40,000 volts and without serious 
surging on the circuit, but the powder be- 
ing blown out with great force, and scat- 
tered over the entire station, is in conse- 
quence not allowable. The oil switches 
mainly employed are those with the verti- 
cal break and those with the horizontal 
break, The vertical-break switch has the 
advantage that the amount of oil con- 
tained in the oil-tank is relatively small, 
and will add to possible conflagration only 
a slight amount of fuel. This switch is 
often found on severe short-cireuits to 
blow all the oil out of the tank unless the 
tank is built very strongly, when it be- 
comes necessary to insulate the plunger 
from the tank as it enters the switeh. 
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The horizontal-break switch, while con- 
taining a large amount of oil, will for 
the same length of break handle about 
twenty-five per cent more energy at any 
definite potential. This switch can suc- 
cessfully be used at 60,000 volts, and up to 
the present time has not been found to 
blow the oil from the tank. The two types 
of oil-switch are the standard to-day, no 
distinct preference being given to the 
horizontal switch, though the writer be- 
lieves that in the future this type will be 
used as a standard for the highest poten- 
tials. 

‘Transmission with two-phase connec- 
tion of circuits, whether using three or 
four wires, has for voltages above 6,600 
given place entirely to transmission with 
a three-phase connection, though three- 
phase transmission with two-phase dis- 
tribution described by Mr. Scott at the 
International Congress of 1893 is very 
extensively employed. 

The relative merits of the delta and 
star connection of the lines to the trans- 
formers is still somewhat in dispute, so 
much so that in plants of the highest 
voltage, where several voltages are pro- 
vided, certain of the lower voltages are 
obtained by delta connections to the trans- 
formers, while the higher voltages are to 
be obtained by a star connection. In 
general it may be stated that up to 25,000 
volts the delta connection is generally pre- 
ferred, principally because with this con- 
nection a ground upon one line does not 
necessarily result in a short-circuit, and, 
furthermore, the service is not necessarily 
interrupted in the case of the failure of 
a single transformer. At voltages higher 
than 25,000 volts the transformers for 
delta connection become more difficult to 
build and insulate. Furthermore, a sin- 
gle ground anywhere produces disturb- 
ances of a serious character, and in con- 
sequence the star connection with the 
grounded neutral is employed, advantage 
being taken of the fact that a grounded 
neutral aids in the distribution of unbal- 
anced loads, and furthermore, the rise of 
pressure which may occur from line dis- 
charge at the time of an open-circuit or 
a short-circuit is not so likely to pro- 
duce serious results. 

For the distribution of current through 
the low-tension mains, it is generally the 
custom to transform to 2,300 volts, two- 
phase unless either the load is mainly 
one of motors, or unless there are im- 
portant motors of considerable size to 
be supplied at a distance of half a mile 
or more from the substation. In such 
cases three-phase star-connected four- 
wire distribution is employed, allowing 
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the connection of distributing devices 
either to a 2,300-volt circuit between lines 
and the neutral wire, or a connection to 
a 4,000-volt delta circuit for balanced 
loads. This combination of circuits is 
found to be extremely useful where a 
mixed load is to be supplied at varying 
distances. 

The high-tension lines themselves are 
preferably run over private right of way. 
Railroad rights of way were at first highly 
prized on account of the entire absence 
of trees and disturbing structures, and 
furthermore, on account of the fact that 
inspection and repairs are most easily 
provided for; but experience with such 
lines has proven that, for transmissions 
at even so low a tension as 15,000 volts, 
che interference with insulation by the 
smoke from the locomotives, which covers 
the insulators, more than counterbalances 
all the advantages, and to-day such rights 
of way are more commonly shunned than 
sought. Where railroad locomotive smoke 
combined with sea fog is encountered, 
it becomes absolutely necessary to clean 
each insulator at frequent periods, even 
though the voltage of transmission be 
not more than 5,000 or 10,000. Along 
the country road this difficulty is not ap- 
parent, but in some localities farm struc- 
tures and trees interfere with the trans- 
mission, so that in general it may be said 
that a private right of way that the 
transmission company can absolutely con- 
trol is much to be preferred. 

In the most recent types of construction 
the height of pole is limited as much as 
possible. Where there may be some in- 
creased security from malicious disturb- 
ance in the use of high poles and decrease 
of line capacity may be expected, these 
advantages are only obtained at the ex- 
pense of stability and at an increased 
cost. A pole thirty-five feet high set five 
feet in the ground permits the safe in- 
stallation of either a single three-phase 
line with a spread of as much as six feet 
by supporting one insulator on the top of 
the pole and the other two on the ends 
of a long cross-arm; or it may be used to 
support two three-phase circuits on oppo- 
site sides of the pole with a spread be- 
tween wires of three feet by the use of 
two cross-arms, and at the same time 
such a pole permits the safe installation of 
telephone or other signaling circuits on 
brackets or cross-arms at a safe distance 
below the power lines. These poles 
should not be less than eight inches in 
diameter at the top and not less than 
twelve inches in diameter at the ground 
line. Variations from these dimensions 
may be considered as being due to special 


Vol. 45—No. 14 


considerations based upon the location of 
the lines or arrangement of the circuits. 
It is true that such a standard pole may 
only be arrived at after a consideration 
of the wind stresses on the particular 
lines taken in conjunction with the spac- 
ing of the poles, but as the maximum pole 
spacing on transmission lines is about 135 
feet and at average wind velocities the 
pole dimensions may be considered safe. 
Extra strength required by variations of 
wind stress, either due to an increase in 
the number of wires or to a necessity for 
allowance for sleet, is more commonly 
taken care of by shortening the spans 
than by an increase in the size of the pole. 
In some cases where severe sleet condi- 
tions are to be encountered and the wires 
changed, it is the practice to install these 
poles at not more than fifty feet apart. 

The material used for poles depends 
largely on the locality. In the southeast- 
ern states chestnut is the favorite wood; 
along the Canadian border and through 
the Rocky mountain regions cedar i8 em- 
ployed, while square-sawn redwood 18 
used almost exclusively on the Pacific 
coast. With increase in voltages and con- 
sequent increased trouble from insulators, 
a demand has arisen for a pole-line con- 
struction which will permit a decrease m 
the number of insulators and allow an m- 
crease in the size of each. This has been 
accomplished by the use of galvanized- 
iron towers not less than forty feet from 
the ground line to the wires, and spaced 
about 500 feet apart. One plant in Mex- 
ico has recently successfully installed this 
method of construction. A second 1n 
the same country has contracted for its 
material and a number of plants in the 
United States are contemplating its use. 
The question of the life of wooden poles 
depends not only upon the character of 
the wood and its condition when cut, but 
also upon the local conditions of atmos- 
phere and soil. In some places the poles 
which are available have no longer life 
than about five years, and, in the extreme, 
wooden poles can not be greatly depended 
upon for a period greater than fifteen 
years, though the redwood poles installed 
along the lines of the transcontinental 
railroads west of the Rocky mountains 
have in many instances given & life up 
to thirty-five years and are still found to 
be in good condition; but these poles are 
set into a soil strongly impregnated with 
alkali in a country where rains are few 
and the air generally dry. Nothing '6 
known as vet of the life of the galvanized- 
iron towers except from the windmill prac- 
tice, where towers which have been galvan- 
ized after all punching and machining !8 
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done are found to be in good condition 
after a period of ten to fifteen years. 

The cross-arms in use are almost in- 
variably made of pine without treatment 
other than painting. ‘These arms are let 
into the pole from one to two inches, being 
held by bolts through the pole and arm, 
and when long are additionally supported 
by braces. Even with higher poles wood 
arms are used, the general feeling being 
that there is less probability of the circuit 
being completely disabled should an in- 
sulator break and the line fall, if it falls 
upon a wooden rather than a steel arm. 
At the same time an experiment in the use 
of wooden braces has not been found to 
result in any advantage. In consequence 
flat galvanized-iron braces established a 
number of years ago as standard by the 
telegraph and telephone companies are 
now almost universally employed in the 
construction of transmission lines. With 
increase in spans and voltages the insu- 
lators are increasing in size. This con- 
dition will probably in the future demand 
a strength of arm greater than can be ob- 
tained by the use of wood. This problem, 
however, has not as yet obtained a defi- 
nite solution. 

For plants operating below 25,000 volts 
much use has been made of glass as a 
material for insulators. Glass has been 
for many years the standard insulator 
material in American telegraph and tele- 
phone practice, and in spite of many ex- 
periments that have been tried with porce- 
lain, it is still considered the best and 
cheapest material for this service. How- 
ever, in transmission work one of the 
great advantages claimed for glass in tele- 
phone and telegraph practice disappears. 
The engineers of these companies claim 


that it is important to provide against — 


dark, narrow spaces within the insulators 
on account of the fact that they form the 
homes of insects. The transparency of 
the glass largely obviates this difficulty. 
Where large insulators are used such as are 
employed by transmission companies, the 
Spaces within the insulators are well 
lighted from below, and the transparency 
of the materia] is not important. Glass 
is comparatively fragile, and for trans- 
mission work it has nothing to recommend 
it except low first cost and cheap inspec- 
tion; these, to be sure, are very often 
overpowering advantages when the volt- 
age is low enough, so that the particular 
form of insulator used gives a large factor 
of safety, and in consequence up to 15,000 
volts glass insulators are generally pre- 
ferred unless there are special climatic 
conditions which render them liable to 
fracture. Many serics of tests have 
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shown conclusively that the porcelain in- 
sulator has a greater mechanical strength, 
is less liable to surface leakage, has a safe 
dielectric strength, and in addition that 
it is exceedingly difficult to so break the 
head of a porcelain insulator as to allow 
the wire to fall away from it. The one 
disadvantage of porcelain is that there is 
an uncertainty as to its solidity, and that 
it is only possible to ascertain its solidity 
by most careful high-voltage tests. The 
question of the form of high-voltage in- 
sulator as yet is in high dispute, operating 
enginecrs being inclined to a design where 
the petticoats are very long and compara- 
tively close together, so that great creeping 
distance be given over the surface of the 
insulator between line and line and be- 
tween line and pin, comparatively little 
regard being placed on the flashing dis- 
tance. Engineers of the manufacturing 
companies, however, incline toward one 
of a much more open type of large diame- 
ter and with few petticoats. This latter 
form undoubtedly gives the greatest 
sparking distance, has the least dark 
spaces within it, and is more readily 
cleaned by rain storms. It is also important 
that such an insulator be constructed to 
operate at high voltage without noise, and, 
as there is a definite loss of energy when- 
ever the insulators on a line are noisy, 
it may be safely predicted that the open 
type of insulator is to be the one that will 
be in the future considered as the stand- 
ard. 

While insulator size may be largely de- 
termined by form, at the same time we 
may in gencral note that up to 10,000 
volts, insulators, whether of glass or porce- 
lain, have a minimum diameter of about 
five inches. A seven-inch insulator can 
successfully be used on voltages as high 
as 25,000, a thirteen-inch insulator is 
sufficient up to 40,000 volts, while at 
60,000 volts it does not seem safe to in- 
stall insulators having less diameter at 
the top than fourteen inches. A greater 
size would unquestionably invariably be 
used for these high voltages if the prob- 
lems of the manufacture of porcelain and 
support of the insulator were altogether 
solved. 

For support of insulators on cross-arms 
it is necessary to provide that the lowest 
petticoat be raised above the cross-arm as 
much as the radius of the insulator, and, 
as the strain comes on the extreme top of 
the pin, it is obviously difficult to success- 


fully support the largest size of insula- 


tors by means of the common pin in cross- 
arm construction. By using carefully se- 
lected woods, this has been successfully 
accomplished for insulators up to eleven 
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inches in diameter, but at 40,000 volts 
in bad weather such insulators carry 
enough current over the city to char a 
wooden pin. Accordingly practice has 
settled to the use of iron pins in plant» 
operating above 25,000 volts. At this volt- 
age and below the wooden pin can be suc- 
cessfully used and indeed forms a certain 
protection to the line by reason of the fact 
that the pin itself is a safe insulator, and 
is only in danger of being burned where 
the insulator is punctured. Above this 
voltage, however, only metal pins can be 
employed, not only on account of the large 
size of the insulator, but also on account 
of the fact that there is much burning of 
wooden pins. The manner in which these 
pins are burned has attracted considerable 
attention, having presented some problems 
which are exceedingly interesting. There 
is no doubt but that the effect is due to 
leakage over the surface of the insulator, 
but it is extremely interesting to note 
that in some cases the pin is actually 
charred, whereas in other cases there is 
an apparent disassociation of something in 
the wood, and peculiar salts are left be- 
hind either reduced from the atmosphere 
or from the material of the wood itself. 
This matter was discussed by Mr. C. C. 
Chesney in a paper read before the Ameri- 
can Institute of Electrical Engineers. 

The materials that may be used for 
pins are locust and eucalyptus. The lat- 
ter wood is decidedly preferred in the 
plants west of the Rocky Mountain region 
and where it is readily available, as the 
wood has been found to be as strong as 
hickory, dense, and readily handled when 
thoroughly seasoned and dried. For the 
largest sized pins, however, as has al- 
ready been said, no wood is entirely satis- 
factory, and in consequence use is made of 
malleable cast iron or cast steel. 

As regards conducting material, it may, 
of course, be said that the only materials 


` at present available are copper and alumi- 


num. For a number of years there has 
been a discussion of the possible use of 
iron for short lines on high-potential 
plants, since the smallest copper wire that 
may successfully be strung is unneces- 
sarily large under such circumstances. 
This procedure, however, has not obtained 
the approval of any of our electrical en- 
gineers. The copper wire is invariably 
uninsulated in high-tension work, since 
it is correctly believed that no insulation 
is a true protection, and the frank naked- 
ness of the bare wire is a‘warning, and 
in consequence a safeguard to those who 
are compelled to work near the line. 
Copper is used either soft, hard-drawn 
or stranded. For transmission work, 
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where the wires are smaller than three- 
tenths inch in diameter, use is not made 
of soft-drawn wire, and it may be stated 
that the standard in American practice is 
tò use soft-drawn wire only for large, 
low-potential circuits where the small 
change in conductivity due to the hard 
drawing is an important factor. Up to 
three-tenths inch hard-drawn copper 
may be considered standard. Between 
three-tenths and four-tenths-inch diam- 
eter the practice is evenly divided be- 
tween solid hard-drawn wire and strand. 
Larger than four-tenths-inch strand is al- 
most invariably employed. Some use has 
been made of solid aluminum, but, as the 
material must be handled with great care, 
it has been found generally to be the better 
practice to employ aluminum strand, 


which is more readily installed and more ` 


reliable after installed. 

Preference between aluminum and cop- 
per is almost entirely a matter of price 
for transmission lines. It is true that 
aluminum is stronger in reference to its 
weight for different conductivities than 
copper, but at the same time it is mate 
rially larger, and the resultant transverse 
wind stress on the line greater. For short 
lines, delivering a small amount of power 
at voltages of 40,000 or above, aluminum 
is decidedly to be preferred, since it is 
found that at these voltages a wire less 
than one-quarter inch in diameter will 
discharge through the air, and this dis- 
charge may result in a considerable loss 
of energy. Accordingly, it is not possible 
at these voltages to successfully use wires 
less than three-tenths inch in diameter, 
no matter what the amount of energy or 
the distance. Accordingly, where the 
amount of energy and the distance may 
result in the loss not being the determin- 
ing factor, aluminum is much preferable 
for the reason that at a definite size it is 
materially cheaper than copper. Where 
salt-sea fog is to be encountered, both 
aluminum and copper are acted upon. The 
action on aluminum is greater than the 
action on copper, and in consequence cop- 
per must necessarily be used. Where such 
conditions are not encountered, aluminum 
is an entirely safe material provided it 


18 not exposed to the elements in contact . 


with any other metal. The joints, there- 
fore, must either be made of aluminum 
of the same quality as the wire, or the 
joints must be carefully insulated so that 
no moisture will penetrate. Aluminum 
must be strung with careful reference to 
the temperature at the time of erection, 
since its coefficient of expansion is very 
large, about three times the coefficient for 
copper, and experience in the erection of 
copper lines will result in an unsafe 
aluminum line. Careful tables have been 
)'repared as to temperature, span and sag, 
and, when these tables are followed, no 
apprehension need be felt as to the safety 
of the line. . | 

The most difficult problem at present 
encountered in the construction of high- 
tension transmission lines is that present- 
ed by the lightning arresters. For volt- 
ages up to 25,000, the non-arcing types 
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of lightning arresters, either with or with- 
out series resistances, may be successfully 
used. Above this voltage and where large 
amounts of energy are available, these 
arresters are found to be short-lived, and 
up to the present time no thoroughly satis- 
factory arrester has been presented, which 
does not, when interrupting the ground 
circuit after a discharge, injure the insu- 
lation of the line and transformers. The 
horn form of lightning arrester developed 
in Germany has been found to operate 
with invariable success so far as the light- 
ning arrester itself is concerned, but, as 
it is interrupting the ground circuit, it 
draws a large arc, and oscillations are pro- 
duced on the line, which in many cases 
have been found to have more serious re- 
sults than the discharge they were in- 
stalled to remove. Condensers in parallel 
with the lightning arresters and ingenious 
arrangements of arresters and resistances 
have been used with some success, but none 
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the same network, two certain plants are 
assigned the regulation of the entire sys- 
tem, others feeding the circuit being al- 
lowed to operate their machinery at full 
load continuously. The line capacity of- 
fers the most serious problem in deter- 
mining regulation where the loads vary 
widely, but this quality becomes important 
only for great variations of load, which 
as the plants increase in size and load 
are disappearing. When proper care has 
been given to the installations of the lines 
and where duplicate lines and plants are 
provided for, care in operation and patrol 
of the lines has resulted in success both 
from the engineering and financial stand- 
point. 


A Fine Example 3 Night Photog- 
raphy. 

With the spectacular illumination at 

the Pan-American Congress in Buffalo, 


A FINE EXAMPLE OF NIGHT PHOTOGRAPHY. 


of these plans may be considered to be 
entirely satisfactory for the highest po- 
tentials operated from the largest gencr- 
ating plants. 

In the operation of such lines every 
effort is made toward maintaining con- 
tinuity of service. Such lines are carce- 
fully patrolled, even when it becomes nec- 
essary to build a special runway for the 
patrolman, and it is remarkable with what 
certainty these experienced men can pre- 
dict the hours of life of a failing insu- 
lator, and provide for voluntary ec 
tion of the service in time to remove the 
imperfection. Duplicate lines for long- 
distance work is an invariable necessity, 
though by far the best protection that can 
be offered for service is the supply of cur- 
rent from different power stations over 
lines following different routes. The pres- 
ent tendency is toward the consolidation 
of plants, not only for the purpose of de- 
creasing the general operating expense, 
but more particularly providing continuity 
in the case of the most serious accidents. 
No difficulty is experienced in operating 
in parallel plants widely separated, and 
where a number of plants are feeding into 


many experiments were introduced in 
night photography. It was anticipated 
that the brilliant illumination of the ex- 
hibit at the World’s Fair, St. Louis, 
would give another opportunity for night 
photography, and the study of the illu- 
mination from incandescent lamps with 
lenses of every variety and power. The 
accompanying illustration is made from 4 
photograph of a night scene taken in the 
Palace of Electricity, which was secured 
by Mr. G. M. Gest, the well-known con- 
duit contractor of Cincinnati and New 
York. It is unfortunate that the art of 
the engraver has not been able to bring 
out the delicate tracery and the absolute 
detail which the original presents. It has 
been sufficient, however, to render a good 
reproduction of a new view of this ex- 
hibit palace, in the lighting of which my- 
riads of incandescent lamps have con- 
tributed to create an effect which is not 


surpassed in any other portion of the 
grounds. 
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Eighth Annual Convention of the Independent Telephone Association 


of the United States. 


Inside Inn, World’s Fair Grounds, St. Louis, September 21-23, 1904. 


FIRST DAYS SESSION. 

HE eighth annual convention of the 
T Independent Telephone Associa- 
tion of the United States, which 
was held at the Inside Inn, World’s Fair 
grounds, St. Louis, Mo., September 21 
to 23, was well attended. Marked en- 
thusiasm was shown by the delegates and 
officers of the association, and each paper 
read proved to meet the views of those 
in attendance. The papers were all strong 
and to the point. The paper entitled 
“The Value of Organization,” by James 
B. Hoge, of Cleveland, Ohio, was the key- 

note of the convention. 

At 10 a. mM. the eighth annual con- 
vention of the Independent Telephone 
Association of the United States was 
called to order by President Hugh J. 
Dougherty, of Bluffton, Ind. The address 
of welcome and “Electrical Features of 
the World’s Fair” was delivered by Pro- 
fessor W. E. Goldsborough, chief, depart- 
ment of electricity, Louisiana Purchase 
Exposition, who said that the Louisiana 
Purchase Exposition was peculiarly adapt- 
ed to a convention. 

The telephone has been, preeminently, 
a valuable assistant in the work of build- 
ing and operating the World’s Fair. Sta- 
tions and instruments have Leen installed 
all over the grounds ever since the fair 
was inaugurated and have established 
communication between every part of the 
exposition grounds. 

The telephone exhibit includes a com- 
plete operating branch exchange of the 
Kinloch Telephone Company, of St. 
Louis, as well as various exhibite of ap- 
paratus. There was also shown the prog- 
ress of the art from its beginning down to 
the present day. The interesting subject 
of automatic development was illustrated 
by fine exhibits by manufacturers of auto- 
matic apparatus. 

Professor Goldshorough was followed 
by the president of the association, Hon. 
Hugh J. Dougherty, who delivered the 
annual address, saying: 

It is not always the largest or most 
enthusiastic conv ention that accomplishes 
the greatest good. If there was a lacking 
in numbers to-day, therefore, there should 
not be a lacking in fealty to one another 
and the interests the association repre- 
sented. All should bear a part of the bur- 
den of responsibility, including the manu- 
facturer, operator and patron. This would 


require patience, judgment, and perse- 
verance. The operator must concede a 
reasonable profit to the manufacturer, and 
the user of the telephone must be fair, 
likewise, to the operator. He qualified 
the national success which had come to 
the independent telephone movement, and 
paid an eloquent tribute to the Hon. 
James M. Thomas, his predecessor in 
office, who at this time was very ill. A 
better understanding must exist between 
independent operators. They must be- 
come more of one mind, and apparatus 
and construction must be balanced so as 
to best serve the public. 

Mr. Dougherty was followed by a paper 
by Professor J. C. Kelsey, of Purdue Uni- 
versity, La Fayette, Ind., on “What Tele- 
phone Engineering Needs.” 

Professor Kelsey called attention to 
the lack, up to a few years ago, of appre- 
ciation on the part of engineers in general, 
as to what constituted telephone engineer- 
ing. ‘The independent movement had of- 
fered opportunities for a great amount of 
engineering avility and the ielephone en- 
gineer was now recognized as a valuable 
contributor to the wealth of the world. 
The National Telephone Association was 
doing good work in bringing forward to 
recognition the efforts of the telephone 
engineer, as were the other telephone or- 
ganizations. Telephony needed no other 
aid than publicity to bring a sense of its 
proper dignity. 

Mr. James B. Hoge, secretary of the 
United States Telephone Company, Cleve- 
land, Ohio, read a paper on “The Value 
of Organization,” an abstract of which 
follows: 

“Organization is the watchword of the 
twentieth century. There never was a 
time in the world’s history when the sub- 
ject of organization received so much at- 
tention as at present. It is generally 
conceded that proper organization is a 
good thing but that in some cases its 
privileges are abused. However, that does 
not condemn organizations any more than 
the fact that laws are daily violated con- 
demns the necessity of having national, 
state and municipal laws for the gov- 
ernment of our people. 

“Tt is now about ten years since the 
first independent telephone properties 
were put on an operating basis. Very tew 
were put in successful operation until 


1895, and comparatively few until 1896 
and 1897. 

“The Independent Telephone Associa- 
tion of the United States was organized 
in 1897 principally for the purpose of de- 
fending patent litigation that was then 
threatening the very foundation of the 
independent movement. The independent 
telephone movement has grown beyond all 
expectation. During the past ten years 
the independents have installed more than 
2,500,000 telephones connected with their 
various systems throughout the United 
States. 

“During the past five or six months, 
I have been in correspondence with vari- 
ous officers of a number of state asso- 
ciations, and find that in nearly every 
case they agree that the time is ripe for 
better organization. What we need to- 
day is uniformity of organization. There 
is no other business parallel to that of 
the independent telephone companies. In 
Ohio a decision has recently been handed 
down by the Supreme Court of the state 
declaring that city councils have no right 
to regulate rates, which was of extreme 
importance to nearly all the operating 
companies, as in many cases the early 
franchises provided for tates that were 
too low to carry on the extensive business . 
that the companies are now doing. In 
practically every case, the public recog- 
nizes that they are getting a more ex- 
tended and better service than they expect- 
ed at the time the franchise was granted, 
and the early contracts entered into, and 
are, therefore, willing to sign new con- 
tracts at fair rates. However, the early 
franchises provided a means for the 
grandstand politicians and municipal re- 
formers to start litigation against the 
various companies. This decision has, 
therefore, been most valuable to all in- 
dependent telephone companies, and es- 
pecially to those in Ohio. 

“During the past eight months we have 
reorganized our Ohio association by divid- 
ing the state into nine districts. The 


‘state association has a president and 


nine vice-presidents, secretary, assistant 
secretary and treasurer, and an executive 
committee of four members besides the 
president, he being an ex-officio member. 
There is one vice-president from each 
district and this vice-president is presi- 
dent of his district. Each district has 
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an executive committee consisting of one 
representative from each county in the 
district. Hereafter our state association 
meeting will be a delegate body. Hach 
district will elect one delegate to the 
state convention for each 1,000 telephones 
or fraction thereof they have represented 
by their district associations. A mile of 
long-distance toll line is counted as one 
telephone. In this way district meetings 
will be held quarterly or semi-annually 
so as to bring people with common inter- 
esta together frequently to discuss sub- 
jects of special importance to the 
district. In this way, operating meth- 
ods, rules and regulations can be 
standardized; meetings can be held 
with the loss of but very little time 
and at a nominal expense. The state as- 
sociation will take up subjects of special 
importance to the independent telephone 
interests of the entire state. We believe 
this plan is feasible and practicable for 
all the states in the Union to adopt. We 
believe it feasible and practicable to carry 
it a step farther, making an organization 
of the various state organizations so that 
the various districts would elect one 
delegate annually to a general con- 
vention, and the state associations 
at their annual meetings would elect 
a sufficient number at large so as 
to give the state one representative 
for each 10,000 telephones or 10,000 miles 
of toll line they have represented in their 
state associations. In that way the state 
delegations would be able to exchange 
ideas and to conduct their business on a 
uniform basis. Statistics can be accumu- 
lated and published that will be of special 
value to the independent companies. By 
working the entire plan out on a basis 
of this kind the securities of the various 
companies will be strengthened. The 
equipment of the companies will be im- 
proved upon from time to time. The 
disposition of two companies to parallel 
lines or to compete with each other in 
any way will be minimized. The matter 
of adverse legislation, national or state, 
can be protected. This sort of an organi- 
zation would be able to get the best re- 
sults from their various business and 
political leaders.” 

An informal discussion followed, par- 
ticipated in by Mr. Simmons, of the At- 


lanta Telephone and Telegraph Company,- 


of Atlanta, Ga.; Mr. Thomas Finncane, 
of Rochester Telephone Company, Roches- 
ter, N. Y.; Colonel H. C. Young, Colum- 
bus, Pa.; Senator C. W. Kline, Hazleton, 
Pa.; E. B. Fisher, Citizens’ Telephone 
Company, Grand Rapids, Mich. 


ELECTRICAL REVIEW 


Mr. J. B. Hoge then moved that a 
committee of seven be appointed by the 
president to bring in a report on “Organi- 
zation, Benefits, and Ways and Means.” 
This motion was seconded by Mr. T. B. 
Lee. The motion was carried and the 
chair appointed the following: 

J. B. Hoge, Cleveland, Ohio, chairman ; 
C. W. Kline, Hazleton, Pa.; H. Linton 
Reber, St. Louis, Mo.; J. B. Earle, Waco, 
Tex.; E. B. Fisher, Grand Rapids, Mich. ; 
E. L. Barbour, Kansas City, Mo.; Cyrus 
Huling, Columbus, Ohio. 

The convention then received an invi- 
tation to inspect the Kinloch Telephone 
Company’s Exchange and to visit the Ty- 
rolean Alps as the guests of the Kinloch 
company. 

At 1.30 P. m. the meeting adjourned to 
10 a. M., September 22. 

After luncheon, the delegates spent a 
pleasant afternoon about the fair grounds. 
A large number visited the Tyrolean Alps. 
The official button of the association ad- 
mitted the delegates into the Alps. The 
Kellogg, Automatic, and other telephone 
exhibits—Electrical Building—were visit- 
ed by all delegates. 

SECOND DAY’S SESSION, SEPTEMBER 22. 


The convention was called to order by 
President Dougherty, at 10.30 A. M. 

By special request of Mr. F. S. Dick- 
son, president of the Cuyahoga Tele- 
phone Company, of Cleveland, Ohio, his 
paper was advanced on the programme 
and was the first paper read at this ses- 
sion. 

Mr. Dickson’s paper was thoroughly 
enjoyed and received with applause. 

Following Mr. Dickson, Mr. Edward 
E. Clement, of Washington, D. C., read 
a paper on “The Patent Situation,” pref- 
acing it by reading a number of letters 
received from various prominent inde- 
pendents. 

“There have been issued 4,298 tele- 
phone patents, of which 3,798 are in the 
class of telephony proper, and 500 are 
scattered. I do not include in this num- 
ber all the patents for electric lighting, 
power generation and distribution which 
have a bearing on telephone systems, 
as installed, but I should say there are 
probably 500 more of these. The modern 
telephone plant is not essentially tele- 
phonic. It comprises really a power gener- 
ating and distributing system, with auxil- 
iary telegraph system whereby the supply 
of power is controlled. The only thing 
telephonic about it are the transmitters 
and receivers at subscribers’ stations and 
the central office. 
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“Of the 3,798 strictly telephonic pat- 
ents, that is, those so exhibited and classi- 
fied, 327 are for receivers, 683 are for 
transmitters, of which 216 relate to the 
granular type, 469 relate to exchange sys- 
tems and 715 to switchboards, of which 
465 cover multiple boards exclusively, 
and the rest single or transfer boards. 
About seventy-five of the system patents 
also relate to multiple boards, and nearly 
300 cover circuits which are applicable 
thereto. Ninety-five are to exclusively 
transfer systems, so the preponderance of 
choice in favor of the multiple board is 
thoroughly apparent. Of intercommuni- 
cating or house systems there are fifty- 
seven patented, and of party-line systems 
577. Of the latter, 200 employ step-by- 
step selective mechanism. 

“There are 160 patents for transmitter- 
arms and _ receiver-supports, and 211 
switch-hooks. Last, but by no means 
least, in importance at the present time, 
there are 125 patents for automatic ex- 
change systems and apparatus. 

“The patents have cost: government 
fees, $150,430; attorney fees and ex- 
penses, $200,000; interferences, $300,000, 
a total of $650,430.” 

Senator Kline, of the committee on 
organization, then read the following 
report of the committee: 

“The undersigned committee appointed 
to consider and report the question of the 
organization of this association beg leave 
to report that we believe the national 
association should be a representative 
body primarily selected by the state organ- 
izations of independent state associations 
upon the basis of the number of inde- 
pendent telephones owned and operated in 
such state, and by such other duly ac- 
credited delegates from local companies 
and representatives from states having no 
state organization for the manufacturer, 
as may be deemed desirable. 

“We recommend that each state shall 
elect delegates on a basis of one for each 
10,000 telephones or majority fraction 
thereof and for the purposes of repre- 
sentation one mile of toll line circuit be 
considered equal to one telephone, states 
not organized to elect delegates on the 
above basis by companies and each local 
company to elect one delegate who shall 
have the privilege of the floor and on all 
questions cast the vote of the number of 
telephones owned and operated by such 
local company. Each manufacturer of 
telephone supplies and such other persons 
as may be occupied by the manufacturing 
of telephones on the payment of the pre 
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scribed annual fee be entitled to one full 
membership. 

“We further recommend that a per 
capita tax not to exceed one cent per 
telephone and one cent per mile of toll line 
circuit be assessed on each telephone in 
the independent association for the 
purpose of defraying the expenses of the 
association. 

“That we further recommend that a 
committee be appointed by this conven- 
tion for the purpose of fully working out 
the details based on the above report and 
for the purpose of suggesting amend- 
ments to the present by-laws and consti- 


ELECTRICAL REVIEW 


ator Flynn, of Pennsylvania, on the sub- 
ject of organization. 

It was then moved by E. B. Fisher, and 
seconded by H. D. Critchfield, that the 
old advisory board of the association be 
appointed a committee to draft resolu- 
tions of greeting and good wishes to 
Judge James M. Thomas, ex-president of 
the association, and to express the re- 
gret of the convention at his absence from 
the meeting. Tributes to Judge Thomas 
were given in short addresses by Mr. Fish- 
er, Mr. Critchfield, Mr. Sapp, and Presi- 
dent Dougherty. 

It was moved by Mr. Edward P. Baird 
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the organization becoming “The National 
Independent Telephone Association of 
America.” 

The committee on resolutions read a 
resolution of regret on Judge Thomas’s 
absence on account of illness; the resolu- 
tion was adopted and a copy ordered to be 
forwarded to Judge Thomas at his home 
at Irvington, N. Y. 

The convention then proceeded to elec- 
tion of officers and the nominating com- 
mittee placed in nomination the following 
gentlemen, who were unanimously elected : 

J. B. Hoge, president, Cleveland, Ohio; 
Brickenridge Jones, first vice-president, 


THE DELEGATES TO THE EIGHTH ANNUAL CONVENTION OF THE INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES, 
SEPTEMBER 21, 1904, ON THE STEPS OF THE INDIANA BUILDING, EXPosITION GrounpDs, St. Louis. 


tution to the spirit of this report. All 
of which is respectfully submitted. 


“Jas. B. HOGE, 
C. W. KLINE, 
E. B. FISHER, 
J. B. EARLE, 
H. Linton REBER.” 


After a short discussion the report was 
adopted by a unanimous vote. 

The president announced the appoint- 
ment of the following nominating com- 
mittee to present the names of officers for 
the following year: 

E. B. Fisher, Max Reber, George Beers. 

Samuel G. McMeen then read a paper 
on “Planning a Telephone System.” A 
general discussion followed, participated 
in by Mr. Dwight Sapp, of Ohio, and Sen- 


that the name of the association be 
changed to National Independent Tele- 
phone Association. This motion was 
tabled. 

The committee on resolutions was or- 
dered to prepare a plan of organization 
and to submit a new or amended consti- 
tution at the meeting on the following day. 

The convention then adjourned until 
Friday, September 23, at 10 A. M. 

THIRD DAY'S SESSION, SEPTEMBER 23. 


In the absence of President Dougherty 
and Secretary Jones, the offices were filled, 
respectively, by Cyrus Huling and Frank 
L. Beam, both of Columbus, Ohio. 

The first business before the conven- 
tion was the reading and subsequent pass- 
age of the new constitution; the name of 


St. Louis, Mo.; William Flynn, second 
vice-president, Pittsburg, Pa.; Hugh 
Dougherty, treasurer, Bluffton, Ind.; 
A. L. Tetu, secretary, Louisville, Ky. 

Report of secretary was read and re- 
ferred to auditing committee. 

After adjournment Mr. H. D. Stroud, 
of the Controller Company of America, 
provided the delegates with Mr. E. G. 
Lewis’s private car “Mabel” and after a 
trip over the Transit company’s tracks en- 
tertained them at the Mercantile Club 
with a delightful luncheon, after which 
the delegates returned to the Women’s 
Magazine Building near the fair grounds, 
where an inspection of this plant was 
made as guests of Mr. Lewis. From this 
point a return was made ta the fair 
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grounds, and a visit to the Philippine ex- 
hibit was made at the invitation of the 
Wesco Supply Company of St. Louis, 
where an inspection of the apparatus fur- 
nished by this company took place; Dr. 
Hunt, in charge of the Ingorottes, at the 
request of the Wesco people having pre- 
viously provided several unique features in 
the way of native dances for the benefit 
of the delegates. 

Several exhibitors in the Electrical 
Building having issued invitations to the 
convention, Friday evening was devoted 
to an inspection of apparatus. 

The Kellogg Supply Company at its 
exhibit distributed a handsome leather 
combination pocketbook to each member 
of the convention. 

A neat paper-weight in the shape of a 
telephone receiver, highly nickel-plated, 
was given by the American Electric Tele- 
phone Company, of Chicago, as a sou- 
venir. 

The Swedish-American Telephone Com- 
pany, of Chicago, gave a neat watch-fob in 
the shape of a telephone receiver. 

The Standard Telephone and Electric 
Company, of Milwaukee, gave a neat but- 
ton in the shape of a transmitter. 

LIST OF ATTENDANTS. 

Hoosier Telephone Company—J. H. 
Bell, Salem, Ind. 

Crawfordsville Wire and Nail Company 
—A. Schweitzer, Crawfordsville, Ind. 

Purdue University—J. C. Kelsey, La 
Favette, Ind. 

Marion County Telephone Company— 
A. A. Whitney, Mount Gilead, Ohio. 

N. E. Watts, Staunton, Va. 

American Electric Telephone Company 
—P. C. Burns, L. J. G. Ihmsen, Chicago, 
Ill.; S. J. Bear, Topeka, Kan. 

Albert Schulter, Streator, Ill. 

American Telephone Instrument Com- 
pany—M. R. Nymann, Chicago, Ill. 

Central Telephone and Electric Com- 
pany—J. A. Becker, C. H. Wallace, J. P. 
Poertner, J. S. Cumming, St. Louis, Mo. 

Irontown Independent Telephone Com- 
pany—Jno. F. Baldwin, Jr., Irontown, 
Mo. 

Gravson County Telephone Company— 
C. A. Schock, Sherman, Tex. 

Lexington Improvement Company—G. 
T, MeQuillan, Lexington, Miss. 

C. H. Judson, Council Bluffs, Towa. 

P. & A. Telephone Company—F. B. 
Lee, Pittsburg, Pa. 

Texas Telephone Company—J. B. 
Earle, Edward Rotau, Waco, Tex. 

Cuyahoga Telephone Company—O. F. 
French, Cleveland, Ohio. 
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Morrow County Telephone Company— 
H. T. Dalrymple, Mount Gilead, Ohio. 

Frank B. Cook—F. R. Parker, F. W. 
Pardee, Chicago, Ill. 

W. II. Crumb & Company—W. H. 
Crumb. 

The United States Telephone Company 
—Jas. B. Hoge, Cleveland, Ohio. 

American Electrice Fuse Company— 
Frank G. Jones, F. W. McNeal, James A. 
Kenny, Chicago, Ill. 

Swedish-American Telephone Company 
—T. Lidberg, J. A. Russell, A. V. Over- 
shiner, Chicago, TIl. 

Baird Manufacturing Company—Edw. 
P. Baird, Chicago, T. 

Telephone Hygienic Company—Arthur 
Kneisel, St. Louis, Mo. 

Oscar Wentworth Rogers, New York, 
N. Y. 

Harvard Electric Company—Frederick 
Greer, Chicago, Ill. 

L. W. Stanton, Cleveland, Ohio. 

Stromberg-Carlson Manufacturing Com- 
pany—C. W. Steiger, J. P. Cracraft, 
Thos. W. Finucane, Chicago, Ill. 

Automatic Electric Company—J. F. 
Crook, G. L. Fisher, Harry Durant, 
James Strasberg, H. D. Critchfield, 
A. J. Rousseau, Chicago, Ill. 

Interstate Telephone Company of New 
Jersev—C. W. Kline, Hazleton, Pa. 

Consolidated Telephone Companies of 
Pennsylvania. 

Maxime Reber, St. Louis, Mo. 


Hubbard & Company—Carl Seyler, 
Pittsburg, Pa. 
Roebling’s Sons Company—A. B. Con- 


over, George C. Baily, Chicago, Ill.; W. 
P. Bowman, Cleveland, Ohio. 

T. L. Dean Electric Company—A. E. 
Barker, Elyria, Ohio. 

H. E. Young, Columbus, Pa. 

Edward E. Clement, Washington, D. C. 

American Electric Works—F. E. Dono- 
hoe, Chicago, Ill: 

United Telephone Company—Hugh 
Dougherty, Bluffton, Ind.; P. J. Wenich, 
Monroe, Wis. 

North Electric Company 
Cleveland, Ohio. 

Wm. A. Hopkins, Jr., Columbus, Ohio. 

American Conduit Company—A. L. 
Waterbury, Chicago, Ill.; C. M. Ripley, 
St. Louis, Mo. 

Standard Underground Cable Company 
—W. A. Caldwell, St. Louis, Mo. 

Commercial Electric Supply Company 
—Wim. Montrove, St. Louis, Mo. 

Wesco Supply Company—ZJno. C. Ecoff, 
St. Louis, Mo. 

C. Nicholas, Columbus, Ohio. 


Dwight E. Zapp, Mount Vernon, Ohio. 


A. B. Kratz, 
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Measured Service Company—Wm. E. 
Metzell, Chicago, Ill. 

Federal Tclephone Company—C. Y. 
McVey, Cleveland, Ohio. 

L. F. Blasingam, Hawkinsville, Ga. 

Home ‘Telephone Company—0O. C. 
Snider, Kansas City; James Bailey, Jr., 
Toledo, Ohio. 

Columbus Citizens’ Telephone Com- 
pany—Frank L. Bean, Columbus, Ohio. 

Standard Underground Company—J. 
R. Wiley, Chicago, Il. 

The Suttle Electric Company—C. H. 
Torlle, Cleveland, Ohio. 

E. Land, Grand Rapids, Mich. 

Cyrus Huling, Columbus, Ohio. 

E. B. Fisher, Grand Rapids, Mich. 

Controller Company—H. D. Stroud, 
Chicago, II. 

E. L. Barber, Wauseon, Ohio. 

Sterling Electric Company—W. E. Doo- 
little, La Fayette, Ind. 

Dean Electric Company—W. W. Dean, 
Elyria. 

Ewing-Merkle Electrice Company—t. 
G. Le Bourveau, St. Louis, Mo. 

Monarch ‘Telephone Manufacturing 
Company—W. H Trimn, J. C. Hubecher, 


Chicago, Ill. 


North Electric Company—F. F. Sapp, 
Cleveland, Ohio. 

Virgil Bunton, Lebanon, Ind. 

Western Telephone Manufacturing Com- 
pany—G. H. Johnson, Chicago, Il. 

Lebanon Telephone Company—J. W. 
Sidener, John Wallas, Ira J. Baker, 
Lebanon, Ind. : 

Henry County Telephone Company— 
Lee Henry, New London, Iowa. 

C. E. Stinson, Toledo, Ohio. 


Newark ‘Telephone Company—uy 
Watkins, Newark, Ohio. 
Gordon Battery Company—F. W. 


Deems, Chicago, Ill. 

Central Telephone Association—Jas. 
MeClamwel, Frankfort, Ind. 

Suburban Telephone Company—H. W. 
Kanenbroch, St. Louis, Mo. 

J. B. Greensfelder, St. Louis, Mo. 

Marysville Telephone Company—N. E. 
Liggett, Marysville, Ohio. 

C. S. Brown, Aberlene, Kan. 

J. C. Myers, De Graff, Ohio. 

D. O. Godis, Toledo, Ohio. 

P. B. Allison, Atlanta, Ga. 

Geo. H. Metheany, Lima. Ohio. _ 

Will Van Middlesworth, Racine, Wis. 

K. B. Miller, Chicago, Ill. 

Kellogg Switchboard and Supply Com- 
panv—I*, V. L. Turner, Chicago, Ill. 

—_____—> 

A recent report has it that a Portland, 
Ore., man has perfected a telephone af- 
rangement by which one may see the 
party to whom he is talking. . 
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Changes Affecting the Customs Laws 
Enacted by the Canadian Gor- 
ernment. 

Mr. N. B. Colcock, vice and deputy 
United States consul, Niagara Falls, 
Canada, announces that several important 
changes affecting the customs laws have 
recently been enacted by the Canadian 
government, the same to go into effect 
on October 1. Special attention is di- 
rected to the following new provisions in 
the regulations: one, duplicate invoices 
on approved form required for customs 
entry; two, new certificate on invoice form 
“M,” instead of form “J”; three, pew 
declaration on invoice of goods shipped 
on consignment, form “N” instead of 
form “6.” It is required that invoices 
from exporters to importers in Canada 
shall show the marks and numbers on 
the packages in such a manner as to 
indicate truly the quantities and values 
of the articles comprised in each ex- 
' porter’s package, the packages to be 
legibly marked and numbered on the out- 
side when of such a character as to enable 
such marks and numbers to be placed 
thereon. Manufacturers and shippers 
can obtain a copy of the official circular 
to exporters free of charge by addressing 
Mr. Colcock. 
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The Municipal Telephone in Great 
Britain. 

The municipal telephone system in 
Great Britain seems to be serving very 
satisfactorily. At present exchanges are 
cither operating or in course of construc- 
tion in Glasgow, Portsmouth, Brighton, 
Swansea and Hull. With the exception 
of the London post-office system, the Glas- 
gow plant is the largest underground 
service in England. 
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It is estimated that the cost of the 
gas and electric plant being built on 
the Hackensack meadows will reach one 
million dollars. This will furnish light, 
heat and power to Newark, Jersey City 
and adjoining towns, and will be one of 
the largest plants in the United States. 


The Southern Pacific Electrification 
of Suburban Lines. 

The Southern Pacific Railway Com- 
pany has nearly completed plans for 
electrifying its suburban lines in Cali- 
fornia connecting Oakland, Alameda and 
Berkeley with San Francisco. The ex- 
penditure of five million dollars has been 
authorized for these improvements. Both 
plans of transmitting current have been 
tried in California and it is probable that 
this latest addition will make use of the 
third-rail system. 
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Farewell Supper to the Institution 
of Electrical Engineers, of 
Great Britain. 

A most enjoyable farewell supper was 
given by President R. Kaye Gray, of the 
Institution of Electrical Engineers, of 
Great Britain, at the Waldorf-Astoria, 
New York city, Friday evening, Septem- 
ber 28. The tables were laid in the 
Myrtle room for about seventy guests. 
Among those who attended were Presi- 
dent Bion J. Arnold, of the American 
Ii stitute of Electrical Engineers; Presi- 
dent-elect John W. Lieb, Jr.; Colonel 
R. E. Crompton, Dr. R. T. Glazebrook, 
Professor John Perry, Miss Perry, Theo- 
dore Fielden, Arthur Willams, Mr. and 
Mrs. E. H. Mullin, the Hon. M. Hayashi, 
Charles L. Edgar, president of the Edison 
Electrice Illuminating Company, Boston, 
Mass.; Samuel Insull, president of the 
Chicago Edison Company; L. B. Still- 
well, Robert Hammond, Ralph W. Pope, 
Gano S. Dunn and Dr. S. S. Wheeler. 

A number of addresses were made. 
President Gray thanked the American 
Institute of Electrical Engineers and the 
local committee for their hospitality and 
thoughtfulness in providing for the 
foreign members. 

Colonel Crompton expressed the visitors’ 

appreciation of the courtesies shown them 
by the manufacturing and operating com- 
panies, which had thrown open their shops 
and plants to the visitors and had allowed 
them to see everything there was to be 
seen, 
Mr. Edgar expressed the pleasure of 
the American engineers in receiving the 
foreign guests, and said that, while we 
were sorry to have them go, we took a 
great deal of pleasure in speeding the 
parting guest. 

Mr. Insull, in an interesting little talk, 

spoke. of the importance of the electric 
lighting field, and urged the British engi- 
neers to revise the methods in use in 
London. A much better service would be 
possible if the numerous small companies 
could be brought together and consoli- 
dated. 
Mr. Mullin spoke of the size of this 
country, and pointed out to our foreign 
guesis that they had as yet seen but a 
small part of it. 

Toasts were olfered by President Gray 
to the Institute and President Arnold, and 
to the ladies; and by President Arnold to 
President Gray. 

At the conclusion of the dinner the 
guests assembled in the east reception 
room, where the visiting engineers pre- 
sented Mrs. E. H. Mullin with a beautiful 
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silver cream and sugar set. Mrs. Mullin, 
in a neat and appropriate little speech, 
expressed lier pleasure and appreciation. 
Mr. Ralph W. Pope was also presented 
with a handsome bridge whist set in a 
silver casket, and Mr. T. C. Martin, chair- 
man of the general reception committee, 
was the recipient of a silver cigarette case. 
| gop iene 
COLORADO ELECTRIC LIGHT, POWER 
AND RAILWAY ASSOCIATION. 


SECOND ANNUAL MEETING, HELD AT COLO- 
RADO SPRINGS, SEPTEMBER 21, 
22 AND 23. 

The second annual meeting of the Colo- 
rado Electric Light, Power and Railway 
Association was held at the Antlers Hotel, 
Colorado Springs, Col., September 21, 22 
and 23. Sessivns were held both in the 
morning and afternoon, and a number of 
valuable papers were read and discussed. 
In addition to the routine business, the 
following papers were presented ; 

“Notes on Induction Integrating Watt- 
meters and ‘Their Use,” A. A. Serva; 
“The Curtis Steam ‘Turbine,’ P. J. 
Brown; “Comunercial Testing of Trans- 
formers,” C. W. Humphrey; “Modern 
Large Gas Engines, with Particular Re- 
gard to Their Suitability to Central Sta- 
tions,” H. L. Woolfenden; “Electrice 
Track Switehes for Street Railway Work,” 
W. G. Matthews; “Lightning Arresters,” 
J. B. V. Titus; “A Description of the 
Power Plants in and Adjacent to Colorado 
Springs,” E. P. Dillon. 

In addition to these papers there was a 
question box containing a number of ques- 
tions taking up, in separate departments, 
management, dynamos and motors, boilers 
and engines, lightning arresters, trans- 
formers, wiring, lamps, pole lines and 
miscellaneous. 

The convention closed on Friday after- 
noon, Neptember 23, with the election of 
oflicers for the ensuing vear as follows: 

President, J. A. Beeler, general man- 
ager of the Denver City Tramway Com- 
pany; vice-president, C. E. Doolittle, 
manager of the Roaring Fork Electric 
Light and Power Company; secretary, 
Giorge B. Tripp, gencral manager of the 
Coloredo Springs Electric Company. 

The following committees were ap- 
pointed: 

Executive committee, J. A. Beeler, John 
FP. Vail, George B. Tripp and William 
Mavher: finance committee, C. W. Hum- 
phrev, F. C. Webber and J. E. Lund- 
strom; membership committee, J. J. 
Coohr, Charles Chamberlain and C. H. 
Peters. 

Npecial trips were arranged to visit the 
central stations near Colorado Springs, 
together with a visit to the lignite coal 
mining district. Other forms of special 
entertainment, were arranged, and, after 
adjournment, the delegatee visited the 
plant of the Pike's Peak Hydroelectric 
Company, in course of construction, at 
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Report of the Committee of the New 
York State Street Railway Asso- 
ciation on the Danger of High- 
Voltage Lines.' 

The committee, in their investigations, 
have assumed that the principal objects 
to be attained were the determination of 
the conditions under which high-voltage 
power-transmission lines become danger- 
ous to the general public, and also to de- 
termine, if possible, the proper measures 
to be taken for the prevention of such 
dangers. With this end in view and by 
the courtesy of Mr. C. Loomis Allen, gen- 
eral manager, and Mr. W. J. Harvie, 
electrical engineer of the Utica & Mohawk 
Valley Railway Company, of Utica, N. Y., 
a short transmission line was erected 
and arrangements made to conveniently 
subject the conductors to the worst pos- 
sible conditions that might arise in the 
operation of any high-voltage line. 

This experimental line was built on 
the railway company’s property adjacent 
to its Frankfort substation, which is 
supplied with 20,000-volt, three-phase, 
sixty-cycle, alternating-current power gen- 
erated at the Trenton Falls water-power 
plant of the Utica Gas and Electric Com- 
pany. Poles Nos. 1, 3 and 6 are cedar; 
poles Nos. 2 and 5 are chestnut; and pole 
No. 4 is of iron, being a standard four- 
inch, five-inch, six-inch tubular type, 
twenty-eight feet long. The wooden poles 
are thirty-five feet in length and set to 
a depth of seven feet. Poles No. 2 and 4 
are set in concrete and the others set 
in earth in the usual way. 

For convenience the poles are numbered, 
beginning with the one adjacent to the 
substation. 

A double set of cross-arms was provided, 
the upper one carrying four conductors 
and the bottom one two, arranged so that 
the wires on each side of the pole formed 
an inverted triangle approximately twenty- 
four inches on a side. The wires on one 
side of the poles were copper, and 
those on the opposite side of alu- 
minum, all being mounted on Locke 
No. 100, chocolate-colored insulators. 
Tests were made, however, only on 
the aluminum conductors. The upper 
cross-arm was seven feet five inches long, 
and the lower one, five feet four inches 
long, both being four and three-quarter 
inches by four inches. These cross-arms 
are set in gains and fastened on with a 
single bolt passing through the pole and 
supported by a one-piece galvanized iron 
brace which is lag-screwed to the pole 
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1 Read at the convention of the New York State Street 
Railway Association at Utica, N. Y., September 13. 
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and bolted to a smal] angle iron attached 
to the arm. 

The above is the standard type of con- 
struction used by the Utica & Mohawk 
Valley Railway Company. 

The cross-arms on the iron pole were 
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the tests. One meter was connected in 
each phase. The voltmeters used were of 
the Weston portable, alternating-current 
type, and a Westinghouse static ground 
detector, reading from 0 to 3,000 volts, 
all of which had been recently calibrated. 
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Fig. 1.— ARRANGEMENT OF TBE TRANSMISSION LINE AND POLES. 


held in place by a collar and bolts, no 
braces being used. 

In order to obtain the necessary high- 
voltage current without causing trouble 
to the main transmission system, two 
330-kilowatt, oil-insulated, _ self-cooling 
transformers were supplied and con- 
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Fic. 2.— ARRANGEMENT OF Cross-ARMs, INSULA- 
TORS AND WIREs. 


nected so as to receive current at 
360 volts, raising it to 20,000 volts, 
for use on the experimental line. ‘The 
transformers were V-connected so as to 
transform from three-phase to three- 
phase, giving regular working conditions. 
The switching of the current was all done 
in the low-voltage side of the transform- 
ers in which there was also connected 
three alternating-current ammeters sup- 
plied by the Westinghouse Electric and 
Manufacturing Company for use during 


One of the Weston meters had a double 
scale for either 150 or 300 volts and the 
other one a double scale for 300 or 600 
volts. 

In order to approximate the conditions 
which might be met by a person leaning 
against a pole and receiving a shock, due 
to possible leakage through the pole or 
over its surface, an aluminum cable was 
wrapped around poles No. 2 and No. 3 
about six feet from the ground, three 
turns being taken around each pole and 
a connection to the centre of the pole 
being made by a large spike driven into 
the pole and around which the ends of the 
aluminum cable were fastened. The dif- 
ference of potential between this alumi- 
num band around the pole and the ground 
would represent the maximum shock or 
voltage obtainable by any person leaning 
against the pole or coming in contact 
with it. 

With the line in normal operating con- 
dition, either wet or dry, it was impos- 
sible to find any difference of potential 
between these points as determined either 
by voltmeter or by personal contact; nor 
could any be found when different wires 
were laid on cross-arms on adjacent poles 
until they were tied to the iron braces. 

With one conductor removed from the 
insulator and lying on top of the cross- 
arm, as well as being connected to the iron 
brace, no leakage was obtainable with the 
pole dry; with the pole wet after a twelve 
hours’ hard rain the Weston voltmeter 
showed a difference of potential of ninety 
volts. The shock obtained by personal 
contact was somewhat in excess of this 
amount owing to the higher resistance of 
the human body than that of the volt- 
meter. The closing of the voltmeter cir- 
cuit between the aluminum band wire 
and the ground would materially reduce 
the shock. 

In order to obtain severe conditions 
one of the other conductors was removed 
from its insulator on pole No. 3, laid 
on the cross-arm and connected to the iron 
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brace exactly in the same manner as on 
pole No. 2. This arrangement gave a 
difference of potential of 20,000 volts 
between the two cross-arms on pole No. 2 
and pole No. 3, and is the shortest path 
obtainable for the current flowing through 
the entire length of the poles and the in- 
tervening ground. 

Under these conditions with both poles 
soaked after a twelve hours’ hard rain, 
the difference of potential between the 
band wire on No. 2 pole and the ground 
was 270 volts, and that between the 
band wire on No. 3 pole and the ground 
was 170 volts. This difference was prob- 
ably due to the fact that the one showing 
the higher difference of potential was set 
in concrete, while the other was in wet 
earth. This shows that the resistance of 
the concrete, even though wet, is consider- 
ably higher than that of wet earth. 7 

As the worst possible conditions, the 
third wire of this line was removed from 
its insulator and laid on the cross-arm 
supported by the iron pole. It will be 
noted that this arrangement gave all 
three phases with conductors removed 
from their insulators and laid on the cross- 
arms of three consecutive poles—the two 
wires on the wooden poles being in addi- 
tion tied to the iron braces—one of the 
poles of iron and the two wooden ones were 
water-soaked after a heavy rain. Between 
the band wire on pole No. 2 and the 
ground the voltmeter indicated 320; be- 
tween the band wire on pole No. 3 and 
the ground the voltmeter indicated 300; 
while between the iron pole and the 
ground there was no difference of poten- 
tial—showing that although set in con- 
crete its base probably extended through 
to wet earth, making a good ground. 

The voltmeter was then connected in 
circuit between the band wire of pole No. 
2 and that on pole No. 3, showing a dif- 
ference of potential of 370 volts, which by 
calculation from current and voltmeter 
resistance shows a resistance of approxi- 
mately 1,400 ohms between these two 
points. During a later test after sev- 
eral days of dry weather, the poles hav- 
ing been wet down with a hose, the re- 
sistance of pole No. 2 from the band wire 
to the ground was determined as approxi- 
mately 1,780 ohms, a static voltmeter be- 
ing used. This difference in resistance 
is due to the fact that in the later test the 
body of the pole contained less moisture 
than in the first test. The later tests also 
seemed to show that at least seventy-five 
per cent of the total drop in potential 
oceurred at the point of contact between 
the brace or lag screw and the pole. 

It should be noted that, as stated pre- 
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viously, the shock obtainable by a human 
being would be considerably in excess of 
that indicated by a Weston voltmeter and 
would be correspondingly less than that 
indicated by a static voltmeter. 

The above results were obtained by 
using a line voltage of 20,000, but the 
effect of increasing or decreasing the line 
voltage would be to modify the results 
obtained in practically the same propor- 
tion. 

The most interesting experiment per- 
formed was for the purpose of deter- 
mining the possible danger to persons 
standing on the ground and holding a 
hose throwing a stream of water on 
either a trolley wire or a high-voltage 
transmission line. For the purpose of 
this demonstration a fire engine was se- 
cured from the village of Frankfort and 
placed so as to take water from the 
Erie canal, which is within about 300 
feet of the substation. A line of 
three and one-half inch hose with a 
one and one-eighth inch nozzle was car- 
ried to the experimental line, the nozzle 
being placed at an angle of about sixty 
degrees and throwing the stream directly 
on the 600-volt trolley wire, and later 
on the 20,000-volt transmission wires. 
In neither case was it possible to 
obtain the slightest shock even while 
standing on the rail or the wet 
ground and holding the brass nozzle in 
the bare hands. The length of the stream 
from nozzle to trolley wire was about 
twenty feet and about thirty feet to the 
transmission wires. 

It was also found that it was im- 
possible to short-circuit the 20,000- 
volt line even by throwing the stream 
so as to strike two of the wires, 
which, as stated previously, are only 
twenty-four inches apart; nor did any 
change in the ammeters in circuit indi- 
cate that any current passed between the 
two wires over the stream of water. 

The series of testa indicates that under 
certain possible conditions of high-voltage 
transmission, wooden poles may become 
sufficiently charged to render them 
dangerous. These conditions while pos- 
sible are, however, extremely improbable, 
but it is nevertheless advisable that 
proper means be devised for affording 
necessary protection; and we therefore 
offer the following suggestions in relation 
to such protection. 

It was shown that when the band wire 
which was wrapped around the wooden 
poles was grounded it was practically im- 
possible to obtain a shock by standing 
on the ground and touching any portion 
of the pole below the band wire. We, 
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therefore, suggest that all wooden poles 
in exposed locations, which are carrying 
high-voltage transmission lines, be supplied 
with a metal band placed tightly around 
the pole about six feet from the ground 
and permanently and durably connected 
to the ground. 

Where iron poles or towers are used 
if they are merely set in earth, no pro- 
tective device of the above character is 
required. If they are set in concrete 
there might be a slight shock obtained 
if the concrete was very dry and covered 
every portion of the pole where placed 
in the ground. This condition can be 
avoided by having the pole project several 
inches through the concrete into the 
earth. Galvanized iron poles or towers 
set in earth without the use of concrete 
are, therefore, preferable as regards safety 
from accidental shock over any other type. 

For protection from possible danger 
due to wires carrying a high voltage 
breaking and lying on the ground, 
we would suggest that poles or towers 
in exposed places be fitted with thoroughly 
and permanently grounded iron shields 
or brackets which extend on each side of 
each pole and cross-arm to a sutticient 


distance and at a proper height so that 
a break in the wire would cause the 


ends to come immediately in firm 
contact with the grounded shields 
them. In this 


by dropping upon 
case no one could receive a severe 
shock from the broken ends which might 
be lying on the ground or suspended 
within reach, as the wires would be at 
the same potential as the earth on which 
the person was standing. 

A grounded network suspended under 
the transmission wires, if properly in- 
stalled, would accomplish the same re- 
sults. 

The suggestions embodied above are 
the results of experiments conducted on 
three different occasions under widely 
varying conditions. 

The committee feel that this is a 
highly important subject and demands 
further investigation before final recom- 
mendations are made. 

-M 


The Telephone Installation of the 
Minnesota. 


The Minnesota, a steamship recently 
built for the Great Northern Steamship 
Company, has the largest telephone system 
ever placed on board a vessel. The svs- 
tem consists of two installations, an in- 
tercommunicating and a regular exchange. 
Central energy is employed. It is really 
a combination of the annunciator with 
telephone attachment. The switchboard 
may be connected with the local system 
in any city at which the boat docks, so 
that parties on board can have all the 
advantages of local telephone subscribers. 
By means of a special key two pairs of 
cords may be connected and four parties 
may converse on the boat at one time. 
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Luncheon to Sir Alfred Harmsworth. 

Mr. Pomeroy Burton, of the New York 
Daily World, gave a luncheon and recep- 
tion to his friend, Sir Alfred Harmsworth, 
of the London Mail, at the Manhattan 
Club in this city last week. The occasion 
was an unusually pleasant one, and there 
were no vacancies at the well-provided 
table. Sir Alfred, on being called upon, 
paid a glowing tribute to American enter- 
prise, and expressed his appreciation of 
the personal benefits he had received 
through meeting the newspaper men of 
this country and investigating their ener- 
getic publishing methods. He takes great 
interest in the development of rapid tran- 
sit, electricity and of the telephone service 
of London and New York, and says there 
ig a noticeable improvement in London 
telephoning over what it was three years 
ago. 

Those in attendance, besides the host 
and guest of honor, were: Dr. Newell 
Dwight Hillis, pastor Plymouth Church, 
Brooklyn; District Attorney W. T. Je 
rome; Alexander Black, author and artist ; 
Randolph Guggenheimer, former presi- 
dent Municipal Assembly; John A. 
Sleicher, editor Leslie’s Weekly; Alfred 
Henry Lewis, the author; Arthur Bris- 
bane, editor Evening Journal; Charles W. 
Price, editor ELECTRICAL Review; the 
Hon. Elijah R. Kennedy, ex-park com- 
missioner of Brooklyn; William H. Mer- 
rill, editor of the World, Dr. S. D. Me- 
Connell, rector All Souls Church, New 
York city; Bradford Merrill, of the 
World; Herbert F. Gunnison, business 
manager Brooklyn Eagle; J. O’H. Cos- 
grove, editor Everybodys Magazine; 
George H. Daniels, editor Four-Track 
News and general passenger agent New 
York Central & Hudson River Railroad ; 
Dr. Chester S. Lord, managing editor of 
the Sun; Frank Presbrey, of the Presbrey 
Advertising Agency; Colonel William 
Hester, president of the Brooklyn Eagle; 
James Creelman, war correspondent and 
author, now of the World. 
pe eee 

Telephone Information Bureaus. 

The German imperial postal depart- 
ment, says the Telephone Magazine, has 
ordered special enquiry offices to be estab- 
lished in connection with telephone ex- 
changes. Information as to the transfer 
or discontinuance of telephone connection, 
working hours, disturbance in the lines, 
and similar matter will be given from 
these oflices. The working force will 
be drawn from those assistants who have 
acquired a thorough knowledge of the 
telephone service. 
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THE CONVENTION OF STREET RAIL- 
WAY MEN AT ST. LOUIS. 


THE THREE NATIONAL BODIES OF STREET 
RAILWAY MEN MEET DURING THE 
WEEK OF OCTOBER 10. 


The twenty-third annual meeting of 
the American Street Railway Association 
will be held October 12 and 13, 1904, 
in the Transportation Building, expo- 
sition grounds, St. Louis. A fine pro- 
gramme of entertainment has been pre- 
pared by the manufacturers interested in 
street railway equipment. It is expected 
that a large number will be drawn to 
St. Louis during the week of October 
10, which is designated as Street Rail- 
way Week. At the meetings of the 
American Street Railway Association, 
papers will be presented on “Steam Tur- 
bines,” ‘Reciprocating Engines,” “Gas 
Engines,” “Transfers, Their Uses and 
Abuses,” and “Signals.” The headquar- 
ters will be at the Southern Hotel. 

The American Railway, Mechanical 
and Electrical Association will hold meet- 
ings in the Transportation Building, in 
the World’s Fair grounds, on October 10, 
11 and 14, 1904. 

The Street Railway Accountants’ As- 
sociation of America will hold a meet- 
ing on Thursday, October 13, in the par- 
lor of the Inside Inn. On Friday and 
Saturday, October 14 and 15, meetings 
will be held on the second floor of the 
Transportation Building. 


Edison Laboratories Visited by the 
Institution of Electrical Engt- 
neers, of Great Britain. 

One of the interesting trips made by the 
Institution of Electrical Engineers, of 
Great Britain, before leaving for England 
was to the Edison laboratories at West 
Orange, N. J. A special train carrying 
the visitors left Jersey City on Friday, 
September 23, and conveyed them to West 
Orange without delay. Among those on 
the train were President R. Kaye Gray, 
of the Institution of Electrical Engineers, 
of Great Britain; President Bion J. 
Arnold, of the American Institute of 
Electrical Engineers; Dr. R. T. Glaze- 
brook, Colonel R. E. Crompton, the Hon. 
M. Hayashi, and Mr. Robert Hammond, 
an old personal friend of Mr. Edison. 
Mr. Edison was assisted in receiving his 
guests by Mrs. John R. Schermerhorn and 
Miss Edith Edison, a niece of the in- 
yentor. A pleasant time was spent in 
examining the laboratories and talking 
over the new work going on. The party 
then returned to New York. 
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Official Opening of the Rapid 
Transit Subway, New York 
City. 

The date announced for the official 
opening of the rapid transit subway is 
October 27. It is understood that 
elaborate ceremonies will mark the public 
opening of this system. While the pro- 
gramme has not been completely arranged, 
it has been decided that there will be 
three centres of celebration—City Hall 
Park, Times Square and the park sur- 
rounding the borough hall in the borough 
of the Bronx. ‘The principal ceremonies 
will take place at City Hall Park. The 
programme provides for a prayer by 
Bishop Potter and an address by Alex- 
ander E. Orr, president of the Rapid 
Transit Commission. Mayor McClellan 
will accept the subway for the city, and 
then turn over the road to August Bel- 
mont, president of the Interborough 
Rapid Transit Company. The Chamber 
of Commerce is to give a banquet either 
on the night of opening or the following 
evening. It is expected that a number of 
prominent engineers will be invited to at- 

{end the ceremonies. 
ieee 
The International Engineering 
Congress. 

The International Enginecring Con- 
gress, to be held under the auspices of the 
American Society of Civil Engineers, St. 
Louis, Mo., October 3 to 8, 1904, will be 
divided into eight sections, as follows: 
section A—waterways; Alfred Noble, 
chairman; section B—municipal ; 
James R. Croes, chairman; section C— 
railroads; Robert Moore, chairman; sec- 
tion D—materials of construction; Fred- 
erick P. Stearns, chairman; section E— 
mechanical; William Metcalf, chairman; 
section F—electrical; Frank J. Sprague 
chairman; section G—military and naval ; 
William P. Craigkill, chairman; séc- 
tion H—miscellaneous; Octave Chanute, 
chairman. 

The papers promised for section F 
(electrical) are by James G. White and 
Alexander Siemens, on “The Substitu- 
tion of Electricity for Steam as 4 Motive 
Power,” and by L. B. Stillwell, on “Elec- 
tric Power-Generating Stations a2 
Transmission.” 

The joint meetings will be held 1m Con- 
vention Hall, Administration Building: 
The meetings of the various sections W 
be held in separate rooms in the Admins 
tration Building and vicinity. 
section will have four sessions, of from 
two to three hours each, for the discus- 
sion of papers. 

The committee in charge 18 as follows: 
Henry Haines, chairman, Detroit, Mich. ; 
L. F. G.  Bousearen, vice-chairman - 
Charles Warren Hunt, secretary, NeW 


York city; Joseph M. Knapp, treasure. 
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LETTER TO THE EDITOR. 


A Danish Detinning Works. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

I have read with great interest the 
article in your honored paper of June 18, 
headed “Tin Scrap Recovery,” by Mr. 
John Kershaw. Of special interest to me 
is that part of the article in which Mr. 
Kershaw mentions the enormous quantity 
of old cans which are not yet worked to 
regain the tin and iron contained therein. 

When we realize that the greater part 
of the tin produced in the world is used 
for cans, and almost all of it is lost— 
partly as tinning and partly as solder—it 
will be easily understood how important 
the regaining of this tin would be. The 
tin plate which is worked only forms a 
small part—fourteen to twenty per cent— 
of the tin plate produced. The experiment 
of heating old cans in a furnace, in which 
the solder melts and can be collected, has 
been tried. Such works are, as far as I 
know, to be found in London and Paris. 
This method has its drawbacks, however, 
because, first, only the tin-lead alloy, 
which forms the solder, is gained. This 
is only two per cent of the weight of the 
cans, and half of this is tin; second, it is 
not possible to recover all the tin which 
forms the tinning, because the layer is 
too thin to drip off. This amount of tin 
is three per cent of the weight of the 
scrap. The worst part, however, is that 
this tin directly hurts, getting into the 
iron and forming an alloy with same, 


whereby its value is lessened. The tend- 


ency of the tin to form an alloy with 
the iron is so great, that it is impossible 
to entirely prevent it in making tin plate. 
Every tin plate contains, besides tin and 
iron, a tin-iron alloy, the so-caled “Härt- 
ling.” “The amount of tin therein is 0.1 
to 0.4 per cent. 

For the past two years we have had a 
factory here in Copenhagen, which works 
the cans gathered from garbage. This 
factory works with the so-called “Bergse” 
process. It 18 possible by this process 
to regain all the tin, not only in the 
tinning, but also in the solder. The cans 
are worked without cleaning. A hole is 
cut in the bottom of the cans by a machine 
or by hand, whereafter they are thrown 
into baskets of angle iron and iron twist, 
in which they remain during the detin- 


ming. At the same time a separation 


takes place; the lacquered cans being 
thrown into a separate basket. The sepa- 
ration and perforation when made by 
hand cost 3.50 kroners per ton, 
equal to about $1. When filled the 
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baskets are brought to the leaching tanks, 
where the detinning takes place. These 
tanks are placed in series and connected 
in such a manner that the leaching liquid 
can stream from the first into the second, 
from the second into the third, and go on. 
For the detinning of ten tons of cans a 
day and night 100 cubic metres of 
tanks are necessary. The leaching liquid 
streaming out from the electrolytic cells 
is a solution of chloride of tin containing 
about two per cent of tin. This solution 
removes the tin forming stannous-chloride 
after the formula: 
SnCl, + Sn = 2SnCl, 

During its way from tank to tank the 
amount of stannous-chloride increases. It 
is pumped from the last tank by a emall 
brass pump and distributed to the elec- 
trolytic cells and streams through them. 
Undissolvable anodes are used, and the 
process here taking place is the contrary 
of what takes place in the leaching 
tanks, viz.: 

2SnCl, = Sn + SnCl, 


The tin is precipitated in small crystal- 
line prisms of one-half centimetre in 
length, and the liquid streams back to 
the leaching tanks as stannic chloride, 
able to again dissolve tin. The tin thus 
gained is easily melted down in an open 
crucible and is so pure that it is sold at 
the same price as bankatin. An electric 
current of forty-seven kilowatts or sixty- 
five electric horse-power per 1,000 kilos 
tin is used, or only half as much as in 
the alkaline process. The cells are so con- 
structed that the tin falls down to the 
bottom, where a scraper moves longi- 
tudinally, driven by belts moving over a 
roller. By turning the roller the tin is 
scraped toward a shovel and can thus 
be taken up. 

The leaching liquid can be used for 
three or four months, when it must be 
rejected as it has considerable iron in 
the solution. 

The iron dissolved is proportionally 
small, twenty per cent of the weight of 
the gained tin. Hydrochloric acid, which 
is very expensive here in Denmark, is 
used in the solution of the iron, so that 
the expense for chemicals is $1 per ton 


-of scrap. The tin solution is produced by 


leaching of scrap, adding oxidizing sub- 
stances, or still cheaper, by dissolving old 
tin in acid. 

In the alkaline process, where the whole 
process lasts only twenty minutes, the 
solder is almost unattacked. In the 
Bergse process all the solder touched by 
the liquid is removed, and only a grayish 
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residue, consisting of chloride of lead, is 
left. This process thus offers the great 
advantage of regaining all the tin. 

One of the greatest expenses at the 
alkaline process is due to the necessity of 
keeping the electrolyte at seventy degrees 
centigrade. The Bergse process works at 
ordinary temperatures (about twenty de- 
grees centigrade), and heating is neces- 
sary during the winter-time only. 

it is remarkable that no more iron than 
above mentioned is dissolved. ‘This, of 
course, was the great question until the 
process had been tested on a large scale; 
but this matter has turned out ag favor- 
ably as above stated. While stannic 
chloride only dissolves this smal] quantity 
of iron, and then not till all the tin is 
removed, this is not the case with ferric 
chloride, which dissolves iron as easily as 
tin. In the electrolysis no ferric chloride 
is formed, when the quantity of tin ia 
sufficiently great. Only when the amount 
of tin is lowered to a certain degree will 
this take place; but this is easily pre- 
vented by increasing the amount of tin. 

The detinned iron is bought at a good 
price here in Scandinavia by cement- 
copper works, as being free of rust, it is 
better than other iron scrap. 

All the dirt from the cans gathers on 
the bottom of the tanks, and is cleaned 
away a few times a year; sand, coal, paper 
and dirt are thus gathered, and taking 
into consideration that in the alkaline 
process all these substances are mixed with 
the tin regained, together with the rust 
always present, it will be easily under- 
stood that the working of the cans by the 
alkaline process offers enormous diffi- 
culties. C. V. ScHou. 

Copenhagen, September 8. 

Institution of Electrical Engineers. 

The August issue of the Journal of the 
Institution of Electrical Engineers, of 
Great Britain, contains the valuable paper 
by Mr. Alexander Siemens, on “High- 
Speed Electrice Railway Experiments on 
the Marienfelde-Zossen Line,” and one by 
Mr. M. B. Field, entitled “A Theoretical 
Consideration of the Currents Induced in 
Cable Sheaths, and the Losses Occasioned 
Thereby.” These two were read at general 
meetings. This number also contains the 
following papers, read at the Birmingham 
local section: “The Equipment of an En- 
gine Test-House,” by R. K. Morcom, and 
“Some Uses of the Oscillograph,” by D. 
K. Morris and J. Catterson-Smith. A 
paper on “The Mersey Railroad Multiple- 
Control,” by H. L. Kirker, read before the 
Manchester local section, and one by Mr. 
H. O. Wraith, entitled “A Description of 
the Electrica] Equipment of an Engine 
Works and Shipyard, with Notes Thereon,” 
read before the Leeds local section, are 
also given in this issue. All of these 
papers are accompanied with the discus- 


sions which followed their reading. 
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THE “CIRCULAR TOUR” OF THE 
AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS AND ITS 
GUESTS, AT WASHINGTON, D. C. 


BY GEORGE C. MAYNARD. 


The entertainment of the members of 
the American Institute of Electrical Engi- 
neers and their foreign friends, by the 
Washington electrical contingent, com- 
menced ,at Pittsburg, where the distin- 
guished tourists were met on Sunday, 
September 18, by Mr. Philander Betts, 
electrical engineer of the Potomac Elec- 
tric Power Company, who represented the 
Washington reception committee, and who 
tendered them a cordial welcome to the 
National Capitol and distributed the 
souvenir guide books. During the two 
days epent with the party Mr. Betts made 
the personal acquaintance of a large num- 
ber of the members, thus preparing him- 
self for introducing them to the people 
they were to meet in Washington. 

‘he party reached Washington on 
schedule time by the special train on the 
Pennsylvania Railroad, and immediately 
proceeded to the new Willard Hotel, at 
the corner of Pennsylvania avenue and 
Fourteenth street, where breakfast was 
awaiting them in a dining-room especially 
reserved for their use. General George 
H. Harries, president of the Washington 
Railway and Electric Company, chairman 
of the reception committee, greeted the 
visitors ag they arrived at the hotel. Other 
members of the committee in attendance 
were Colonel Samuel Reber and Major 
John Biddle, of the United States Army ; 
Mr. O. H. Tittmann, superintendent 
United States Coast and Geodetic Survey ; 
Mr. Bernard R. Green, superintendent of 
the government library; Professor H. L. 
Hodgkins, dean of the George Washing- 
ton University, who represented President 
Needham; Professor R. A. Fessenden, of 
wireless telegraph fame; H. W. Fuller, 
general manager, and L. E. Sinclair, 
superintendent, of the Potomac Electric 
Power Company; George U. Maynard, of 
the National Museum, and Proctor L. 
Dougherty, besides other local members 
of the American Institute of Electrical 
Engineers. 

At nine o’clock a well-equipped, special 
electric train stopped on Pennsylvania 
avenue in front of the hotel, took on 
board the entire party, which included 
many ladies, and ran directly to the 
Bureau of Standards, located about one 
mile north of the city. Arriving at that 
plaœ, the party spent an hour or more in 
strolling about the buildings, examining 
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the apparatus, which consisted mainly of 
steam engines, electric generators, primary 
and storage batteries and other machinery, 
with which most of the visitors appeared 
quite familiar. Dr. S. W. Stratton, di- 
rector of the bureau, greeted the visitors 
very cordially, and, in his happy manner, 
explained that the working laboratories 
of his bureau are still located in the 
temporary quarters on Capital Hill, that 
the most interesting part of the new outfit 
is on exhibition at St. Louis, where it had 
already been viewed by the electrical engi- 
neers, and that what they were examinng 
to-day is the foundation of the bureau aa 
it is to be. He stated that one of the build- 
ings was completed about three months 
ago, that the other will be completed 
about three months hence, and that this 
would account for the somewhat crude 
and unfinished condition of thinga as 
they existed to-day. At the close of this 
examination, the party again embarked 
in the special train which rapidly returned 
to the city and proceeded down Pennsyl- 
vania avenue to the Capitol. Half an 
hour was given to a visit to that building, 
and another half hour to an inspection of 
the Congressional Library Building. The 
visitors, under the leadership of Superin- 
tendent Green, were escorted through the 
building and given an excellent oppor- 
tunity of examining the practical opera- 
tions of the establishment. Mr. Herbert 
Putnum and Mr. A. R. Spofford, who 
probably knows more about books than 
any one else in the United States, gave 
the visitors a cordial welcome and largely 
contributed to their pleasure. The library 
building, which is the newest and best 
building in Washington, and probably the 
newest and best library building in the 
world, was greatly admired and enjoyed. 
At one o’clock an elegant buffet lunch was 
served in the restaurant on the upper floor 
of the building, to which Lieutenant-Gen- 
eral Adna R. Chaffee, United States 
Army; General Alexander McKenzie, 
chief of engineers; General A. W. Greely, 
chief signal officer; Commodore George 
W. Baird, of the United States Navy; 
Elliott Woods, superintendent of the 
Capitol; Assistant-Secretary of the Treas- 
ury Armstrong and the public printer had 
been invited to meet the foreign guesta, 
with some of whom they were personally 
acquainted. The affair was quite informal 
and was enjoyed by all present in friendly 
greeting and social conversation. At the 
close of the lunch, the visitors were asked 
to express their preference for any one of 
several trips to points of interest, membera 
of the local committee having been as- 
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signed to act as their escorts. One party 
visited the White House, the treasury de- 
partment, the state, war and navy depart- 
ment building, and the Corcoran art 
gallery. It had been hoped that the presi- 
dent would be able to receive the visitors, 
and Mr. Roosevelt was quite anxious to 
meet them, but the exigencies of official 
business prevented his returning to the 
city at this time. 

Another party went to the navy yard, 
where they were officially welcomed by 
the commandant, Captain E. C. Pendle- 
ton, and shown through the very exten- 
sive ordnance shops, the wireless telegraph 
station and the naval experimental basin, 
in which the best forms for the hulls of 
battleships are determined by elaborate 
testa. 

Calvin W. Rice, with a party of ladies 
and a number of members of the three 
electrical institutions, under the escort 
of Professor Hodgins, made a very pleas- 
ant journey to Mount Vernon, sixteen 
miles down the Potomac, which was 
reached by a forty-minute trip on the 
electric railroad, crossing the historic 
Long bridge over the river and running 
through the most quaint and interest- 
ing portions of Alexandria. 

The Washington monument, which is 
next in height to the Eiffel tower, proved 
another attractive spot to many who 
found that the birds-eye view of Wash- 
ington city and the surrounding coun- 
try was well worth seeing, even by those 
who, instead of waiting for the eleva- 
tor, chose to walk up and down the stair- 
way. 

During the afternoon, members of the 
party especially interested in telephony 
visited the new central station of the 
Chesapeake & Potomac Telephone Com- 
pany, where General Manager F. H. 
Bethell gave them an opportunity to see 
the newest and best-equipped telephone 
exchange in the country. The transfer 
from the old central office to the new one 
was made by the company two days be- 
fore the visit, and, so complete had been 
the preparations therefor, everything 
was working in the most admirable man- 
ner. The building, which is a handsome 
structure of white marble, six stories 
high, has just been completed at a cost of 
$225,000, and is exclusively for the busi- 
ness of the company. The three upper 
floors are given up to the operating de- 
partment which is provided with fa- 
cilities for convenient bandling of the 
business of 6,000 subscribers which are 
now connected, with an ultimate capacity 
for a total of 18,000. The total num- 
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ber of subscribers in Washington is 
13,000. 

Other parties visited the government 
printing office, the Bureau of Printing 
and Engraving and the various power 
stations, the electrical appliances of which 
have been fully described in the REVIEW, 
while many of the English and Italian 
engineers went about the city to places 
of most interest to them. 

The most unique and, in some respects, 
the most interesting exhibition seen in 
Washington was the collection in the 
National Museum arranged to illustrate 
the history of the beginning and develop- 
ment of the various electrical arts and 
industries. After the gentlemen who have 
been traveling on this “circular tour,” and 
had been shown such marvelous examples 
of wonderful electrical achievements and 
had become so dazzled and dazed by the 
constant whirl of things that it was 
difficult to realize that these industries 
ever had a beginning, it waa refreshing 
to see the simple, original pieces of ap- 
paratus which mark a great epoch in the 
civilization of the world and which form 
the foundation of the great electrical in- 
dustries of the present. In the absence of 
Professor Langley, who is journeying in 
Japan, Mr. Richard Rathbun, the acting 
secretary of the Smithsonian Institution 
and director of the National Museum, ar- 
ranged for grouping in the lecture hall of 
the institution some of the more interest- 
ing electrical objects where they could be 
conveniently and comfortably inspected by 
the visitors. The possibilities of electric 
traction were forcibly shown by Henry’s 
reciprocating engine, of 1831; Davenport’s 
motor, of 1837; Colton’s motor; the first 
railway in which the track was used to 
carry the current, 1840; Farmer’s electric 
train, which actually carried passengers in 
1847, and Page’s motor of 1850. Besides 
the machine of 1831, a case containing 
many other pieces of Henry’s apparatus 
attracted much attention. Another case, 
devoted to the electromagnetic telegraph, 
contained Morse’s first receiving machine, 
made by him in 1837, and which is, what 
Morse did not realize when he made it, a 
good Morse sounder, capable of being 
used on any telegraph line. The Seeley 
dynamo, deposited in the museum by the 
American Institute of Electrical Engi- 
neers, indicates the condition of the elec- 
tric lighting business in 1857, while be- 
side it stands Elihu Thomson’s first arc 
light machine with a spherical armature, 
the first brush dynamo and one of the 
first lot of dynamos made by Edison, in 
1878, In that year the Edison company 
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made three dynamos of this type. One 
of them was used for several years in 
lighting a printing establishment in New 
York, the second one was placed on board 
the New York Herald’s north pole dis- 
covery ship, the Jeanette, and is now 
somewhere at the bottom of the polar sea, 
and the one now in the National Museum 
was used on the Pacific passenger steam- 
ship Columbia for many years. The de- 
velopment of the speaking telephone is il- 
lustrated by a large number of Alexander 
Graham Bell’s instruments, beginning with 
his crude apparatus of 1876 and running 
down to the latest and most modern in- 
struments. Bell’s photophone with which, 
in 1880, he transmitted articulate speech 
a distance of nearly half a mile by a beam 
of light; Farmer’s electrical broiler, which 
he used in 1850 in cooking beefsteak, and 
his device illustrating his plan for using 
wind-power for operating electrical gener- 
ators and charging storage batteries to be 
utilized in running incandescent lamps 
were regarded with curiosity and wonder. 

A chapter in the history of submarine 
cables was made up of the geographical 
globe used by Cyrus W. Field and hie as- 
sociates in selecting a route across the 
Atlantic ocean; the pennant carried on 
the United States frigate Niagara and on 
the steamer Great Eastern while those 
vessels were engaged in laying the cables 
in 1856 and 1858, a section of the first 
cable cut out near the New Foundland 
shore by DeSauty when the original cable 
was replaced by a larger shore end, and 
many other relics of the enterprise. 

The visitors spent considerable time in 
examining, not only the exhibits in the 
electrical department, but the extensive 
collections in the other departments of the 
institution. 

By six o'clock in the afternoon the 
various groups of travelers began arriv- 
ing at their hotel where supper was served 
at half-past six, and at eight o’clock the 
entire party left for Philadelphia. 

æ. 
Electrification of the New York, 
New Haven & Hartford. 

The New York, New Haven & Hartford 
Railroad Company will expend eight mil- 
lion dollars in rebuilding its lines in the 
Bronx. The Harlem River and Port Ches- 
ter lines will be remodeled into a six- 
track road, four tracks of which will be 
used for electric trains. Of these two 
will be used for express service. This line 
will extend from New Rochelle to the Har- 
lem river station of the road and will 
be a little more than twelve miles in 


length. 
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A Waif at the Works of the Okonite 
Company. 

On Tuesday, September 15, a 300- 
pound bale of cotton was received as part 
of a large shipment at the Okonite Com- 
pany’s mill, Passaic, N. J. This had 
been received from a cotton mill in Wor- 
cester, Mass., and had been en route some 
eight or ten days. The employés of the 
storeyard and mill, where the cotton had 
been deposited for some time, were mysti- 
fied by hearing a serics of strange noises, 
the source of which could not be located. 
Late on the Thursday afternoon follow- 
ing, so the story goes, one of the mill 
employés happened to pass through the 
storage room and heard a faint calling 
as if from a feline in distress. He was 
unsuccessful in locating the source of the 
cries. Mr. Whittier, the superintendent 
of the mill, walking through the storage 
room and investigating the matter, finally 
located the cries as coming from a bale 
of cotton placed in one of the corners of 
the room. Upon opening up this bale 
and spreading ita contents on the floor, 
a very much emaciated cat was discovered 
securely packed in the cotton. It was 
barely alive, but through the heroic efforts 
of the officers and members of the Okonite 
Company it was revived, and is now a 
fixture in the Passaic offices of the com- 
pany. The Okonite Company has gone 
on record in various wavs, but this is 
the first time, it is believed, that it has 
posed as a nursery for half-dead felines. 
Upon investigating the matter, the mill 
authorities from whom the cotton was 
shipped could afford no better explanation 
than that the cat had been placed in 
the cotton to keep the rats away. 

——_~*@ 
The New Telephone System at 
Hopkinsville, Ky. 

In the issue of the ELECTRICAL REviEw 
for September 17, on page 444, an article, 
entitled “The New Telephone System of 
Hopkinsville, Ky.,” details the equip- 
ment of this modern exchange. It was 
stated in this article that the Automatic 
Electric Company, Chicago, Ill., was fur- 
nishing the telephones for this exchange. 
This, however, falls short of describing 
the work that this company is doing in 
connection with this installation. We are 
informed that the Automatic Electric 
Company is installing the entire equip- 
ment, including switchboards, telephones 
and all central station apparatus. The 
outside work, lines, poles, etc., are being 
installed by the Ideal Construction Com- 
pany, of Lima, Ohio. 


The Fall Meeting of the American 
Institute of Electrical Engineers. 
The next. regular meeting of the Ameri- 

can Institute of Electrical Engineers will 

be held at the Chemists’ Club, 108 West 

Fifty-fifth street, New York city, October 

R8, 1904, 
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Some Recent Long-Distance Submarine Tele- 
phone Cables. 

This article by Mr. F. Breisig discusses 
results obtained on new German sub- 
marine telephone cables. The submarine 
telephone cable from Fehmarn to Lolland 
is a connecting link in the Berlin-Copen- 
hagen telephone line. It has a length of 
twelve statute miles, and was ordered con- 
jointly by German and Danish telegraph 
authorities. Subsequently the cables be- 
tween Greetsiel and Borkum, 18.3 miles, 
and between Cuxhaven and Heligoland, 
forty-five miles, were put down. ‘These 
cables were made and laid by Messrs. 
Felten & Guillaume. The construction 
of the various cables is given, and also 
the mathematical determination of the 
line characteristics. If the self-induction 
is very large, the damping is practically 
the same for any frequency, and the 
speech transmitted over such lines will 
be clear, but weak. If, on the other hand, 
self-induction of the cable be zero, then 
the waves of high-frequency will be much 
weakened, and telephonic communications 
will sound loud, but dull and toneless. 
In the tests carried out on these cables, 
no law connecting the capacity with the 
frequency was discernible from the meas- 
urements made. It is not possible to 
decide from the few measurements taken 
whether the decrease in capacity with 
alternating currents actually ameliorates 
the cable with regard to its damping 
effect, or whether the advantage so gained 
is not counterbalanced by losses in the 
dielectric. By reason of magnetization 
and eddy current losses, the self-induc- 
tion of the cable decreases somewhat with 
_ increasing frequencies. Since the in- 
crease in self-induction does not keep step 
with the increase of the diameter of the 
‘ron-covered conductor, the limits obtain- 
able in practice are soon reached, and any 
further increase in the self-induction 
must be obtained by other means, such as 
those proposed by Pupin.—Abstracted 
from the Electrician (London), Sep- 


tember 2. 
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The Use of Storage Batteries in Long-Dis- 
tance Railway Work. 

That storage batteries are not suitable 
for operating heavy trains over long dis- 
tances seems to be the generally accepted 
opinion of railway engineers, since this 
application of storage batteries now re- 
ceives practically no attention. While 
this attitude may be justified as regards 
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the batteries of the past, it is not yet 
proved, according to Mr. W. N. Stewart, 
that the battery of the present may not 
have a wide field of usefulness before it 
in railway work. In the past, lead bat- 
teries have been used almost exclusively 
for the operation of single cars on tram- 
way lines, and used without any assist- 
ance from an auxiliary line supply, or 
without the benefit to be derived from 
any of the regenerative systems now com- 
ing into use. So used, it is not surprising 
that failure has invariably resulted, and 
a like result would probably follow the 
use of a greatly improved battery if exist- 
ing methods of operation only should be 
employed. If long-distance work with 
heavy trains were undertaken, instead of 
single-car operation, power would be used 
at a lower rate, thus saving two-thirds of 
the cost of batteries and a like amount 
in extra weight carried for equivalent 
work. If stops are required as often as 
once in four miles, the weight and cost 
of batteries would be reduced by one-half. 
A still further advance in the use of 
batteries may be made if they are em- 
ployed in connection with a well-designed 
regenerative system. Regenerative sys- 
tems have demonstrated their value on 
busy roads, but regenerative working on 
long lines with few trains would have 
but a limited utility, unless batteries were 
used, An estimate is then made of 
operating a line by means of a single- 
phase system only, and by means of a 
single-phase system aided by storage bat- 
teries. For the single-phase system alonc, 
the mean Joad on the trains was taken as 
6,000 kilowatts. The losses of the sys- 
tem in gencration, transmission and trans- 
formation are 2,400 kilowatts, making 
a total capacity of the generating plant 
of 8,400 kilowatts. When using the com- 
combined system, a generating plant of 
2.400 kilowatts is thought to be suffi- 
cient. The line and generating losses 
are taken as 960 kilowatts, bringing the 
total generating plant up to 3,360 kilo- 
watts. In this system, each train carries 
a battery giving 660 kilowatt-hours, and 
having a maximum discharge rate of 
540 kilowatts, worked on the regenerative 
system. The effect of the battery is to 
reduce greatly the size of the generating 
plant and the losses in distribution and 
transformation. The net cost of the bat- 
tery system, including every requisite, is 
taken to be about $2,500 less per mile 


of single track than the cost of a purely 
single-phase system. Further, in the bat- 
tery system each train will be self-con- 
tained and able to propel itself to a 
station or its destination in case of a 
breakdown of the generating plant, or 
the transmission system. On suburban 
lines, such as those about London, it is 
estimated that the battery system would 
save over $10,000 per mile, as the saving 
in third-rail construction alone would 
more than pay for the batteries. The 
author believes that in such a system 
the Edison battery would be successful, 
because from experiments made in Italy it 
was found that, excluding the cost of bat- 
tery renewals, it was cheaper to operate 
trains by means of storage batteries than 
by steam locomotives ; and one of the 
claims made for the Edison cell is that 
it does not depreciate.—Abstracted from 
the Electrical Review (London), Septem- 


ber 9. 
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Refuse Destructors at the Saltley, England, 


Power Station. 


Not infrequently refuse destructors are 
installed in connection with electrical 
power stations in England. The installa- 
tion at Saltley, in that country, was de- 
scribed recently in a paper before the As- 
sociation of Municipal and County Engi- 
neers by Mr. D. J. Roberts, an abstract 
of which is given here. There is nothing 
particularly novel about the electrical 
equipment, but the installation of de- 
structor cells is interesting. There will 
he eight of these, arranged in two distinct 
sets, consisting of four cells; each set 18 


‘supplied with one air-heater, & fan, and 


one settling chamber, twenty-four by four 
by ten feet, connected to one boiler, and 
forms one unit of the plant. The cells 
and settling chamber will be entirely 
lined with nine inches of firebrick, and 
covered externally with a wall of com- 
mon hard brick fourteen inches thick. 
Between the outer and inner walls of 
brickwork will be an air space one 

one-half inches wide, which will be filled 
with mineral wool. The two walls are 
braced together by double channel beams. 
The cells weigh about 4,500 pounds each. 
They are fitted with regulating valves to 
adjust the admission of heated air both 
above and below the grates. The hot aiT 
will be conveyed from the heaters to the 
cells below the floor in brick ducts thirty 
inches wide and twenty-four inches deep. 
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The clinkering doors will be lined with 
firebrick and arranged to slide upward. 
There will be two refuse hoppers, one over 
each set of cells, each measuring thirty- 
two feet long, thirteen feet wide and six 
feet deep. These hoppers do not touch 
the top of the cells, thus avoiding heating 
of the refuse. The doors to the cells are 
water-sealed, and are operated by means 
of small hydraulic rams. The air heaters 
consist of three-inch boiler tubes fixed in 
a vertical position, and secured at their 
upper and lower extremities to horizontal 
plates. These are entirely surrounded 
with brickwork, and the hot gases pass 
through them on the way to the econo- 
mizer in the chimney. The air carried 
to the cells circles around the tubes, and 
thus is heated. It is said that this en- 
ables the initial temperature of the cells 
to be from 300 to 350 degrees. The use 
of forced air makes it easy to regulate 
the supply of air to the cells. These 
cells, with the two boilers, will evaporate 
not less than 9,000 tons of water when 
the furnaces are fed at the rate of 8,000 
tons of refuse per hour.—A bstracted from 
the Electrical Engineer (London), Sep- 
tember 9. 
a 
Experiments on Sheath Losses of Three- 
Core Cables. 

An ingenious method of determin- 
ing experimentally the losses which 
occur in the lead sheath of a three- 
core cable conveying polyphase cur- 
rents is here described by Mr. J. T. 
Morris. Since these losses are due to a 
rotating magnetic ficld, a torque is set up 
by the action of this field on the currents 
produced in the lead sheathing. Part of 
the insulation lying between the cores and 
the lead sheath of a short piece of cable 
was removed. The cores were fixed in a 
vertical position, and the sheath sus- 
pended around them so as to be free to 
move. Measuring the torque tending to rc- 
volve the sheath, and knowing the angular 
velocity of the magnetic field, the sheath 
losses are equal to their product. The 
advantage of this method over the watt- 
meter method is that it uses the whole 
power of the losses to measure the loss, 
which hence may be done with much ac- 
curacy. In these experiments three cores 
were short-circuited at their upper ter- 
minals, an arrangement which removed 
any error due to a dielectric loss caused 
by unequal] potentials of the cores. To 
determine the dependence of loss on the 
length of cable, sections of different length 
were employed. In all cases stout copper 
rings were carefully soldered to the two 
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ends of the sheathing so as to allow the 
currents in the sheath to follow approxi- 
mately the samé paths that they would 
take in a long cable. The loss due to the 
copper rings was, in every case, corrected 
for. The experiments show that when 
using the copper rings the losses are 
practically proportional to the length of 
the sheath down to pieces as short as four 
inches. Without the rings, pieces as long 
as two feet would be necessary for giving 
correct results. The experiments show 
that the loss in the dead sheath is rigidly 
proportional to the square of the current 
strength and the square of the frequency. 
By turning down different pieces of thick 
lead sheathing so as to obtain different 
thicknesses, it was found that the loss 
varies as the thickness raised to the 0.7th 
power. Placing a three-inch wrought-iron 
pipe outside the lead sheath increased the 
lead loss by seventy to seventy-five per 
cent through the whole range of current 
for which tests were made. The losses in 
the iron pipe were not measured, but this 
could easily be done by the same method. 
In conclusion, the author gives the follow- 
ing formula for determining the loss in 
watts taking place in a lead sheath: watts 
lost = & f? l t x 3% x 10", where 
c is the current in amperes; f, the fre- 
quency; l, the length of cable in yards; 
t, the thickness of the sheath in mils. This 
gives a loss of 17.3 watts per mile at a 
current of fifty amperes per phase, and a 
frequency of sixty cycles. The cable in 
this case was a high-tension three-core 


cable suitable for a current of fifty am-, 


peres per phase. The thickness of the 
insulation between each conductor was 
0.35 inch; the resistance per mile of each 
core was 0.71 ohm; the lead sheath was 
about an eighth of an inch thick, and 
the outside diameter of the cable nearly 
an inch and seven-eighths. ‘The total 
copper loss per mile of this cable carrying 
the same current is 5,840 watts, so that 
the sheath loss is only one-third per cent 
of the copper loss. It produces no greater 
effect than the increase in copper loss 
brought about by a rise of one degree cen- 
tigrade in the cable.—A bstracted from the 
Electrician (London), September 2. 
a 
Central Stations for Distributing Electrical 
Energy in France. 

In this introduction to the tenth re- 
port of the electric-generating stations in 
France, M. A. Soulier points out the 
general direction of French development. 
The report shows the condition at the 
first of last January, and demonstrates 
that the development of central stations 
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in France has increased regularly. One 
thing is noticeable in this report. Pre- 
viously each village possessed its own 
central station, whether for alternating 
or for direct currents. Now these smaller 
systems are grouped together and sup- 
plied from one central station of large 
output, utilizing generally a waterfall or 
coal burned at the mine. Operation 
under these conditions is very economical, 
and the exploitation very regular. It 


* has resulted in a reduttion in the price 


of energy. To-day the market towns are 
lighted electrically instead of by oil as 
formerly. The electric motor is being 
used more freely, on account of its light- 
ness, small depreciation and the ease of 
putting it into operation. Its use is ef- 
fecting important economies in such 
cities as Lyons, Saint-Etienne and Gren- 
oble, where it is used in the weaving- 
mills. It is even being used on the mod- 
ern farm, where it has replaced the old- 
fashioned traction engine. The exploit- 
ing companies, as well as the public, reap 
advantage from these developments, for 
they improve the load-factor of the sta- 
tion, and by means of suitable rates still 
further increase the output of the sta- 
tion to the best advantage. Among the 
large distributing systems, that having 
the greatest extent is the Société Meri- 
dionale d’Electricité, which has a total de- 
velopment in Lyons of nearly 600 kilo- 
metres. This system covers the depart- 
ment of the Aude entirely, and some of 
its ramifications penetrate into neighbor- 
ing departments. The energy of the sys- 
tem is transmitted from the station at 
St. Georges by means of three-phase al- 
ternating currents at 20,000 volts. The 
region around Grenoble is another im- 
portant locality where water powers have 
been well developed. Here the general 
practice of the Société Meridionale has 
been adopted, but the voltages vary from 
25,000 to 36,000. Another important 
section is that of the Mediterranean 
coast, a favorite winter resort. ‘This is 
fed by many alternating-current lines at 
high tension. There has also been a 
gradual development of small stations in 
France. Attention 1s called to the fact 
that distributing systems using 220-volt 
lamps have not developed as much as had 
been expected. This is attributed to the 
fact that the use of the 220-volt lamp is 
not very common as yet, and also to the 
general employment of alternating cur- 
rents, which are easily transformed. The 
voltage of distribution generally prevailing 
is 110. Practice in frequency has nar- 
rowed down to fifty eveles per second. 
The tables of statistics are apparently 
very complete, including the population 
served, the character of the plant and 
distributing system, and the work done.—- 
Translated and abstracted from L'In- 
dustrie Électrique (Paris), September 
10. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECT 


The Heany Enclosed Arc Lamp. ` 

The inventor of the Heany enclosed arc 
lamp, manufactured by the American 
Electrical Manufacturing Company, 
Philadelphia, Pa., has recently been award- 
ed the John Scott legacy premium and 
medal by the Franklin Institute, Phila- 
delphia. The most novel feature of the 
lamp is a combined electromagnetic core 
and clutch for regulating the feed of the 
upper or movable carbon. In addition 
the lamp has a simplified method of con- 
struction in a movable solenoid coil for 
readily changing the amperage without 
changing the regulating resistance and 
a dashpot connected with the core clutch 


Fic. 1.—LamMe wiin Casing REMOVED. 


to prevent sudden movements or chatter- 
ing of the upper carbon. The construc- 
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the lower non-magnetic ends will clutch 
the upper carbon and lift it when the 
current through the solenoid coil becomes 
strong enough to magnetize with like po- 
larity, and hence to repel the two upper 
ends of the semi-tubular parte, and to 
draw them into the solenoid. When the 
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which acts as a spreading device for the Fio. 3. SAE ERC ee 
clutch and allows the upper carbon to there was no permanent injury to the con- 
feed down. A pneumatic dashpot, whose struction or subsequent operation of the 


tion of the lamp upon three tubular rods, 
parallel and equidistant, is shown in Fig. 
1. 

At the upper ends these pass through 
and are fastened to the porcelain core of 
the resistance coil of “Climax” resistance 
wire; a slot up one side of the core admits 
an adjustable clip which may be fastened 
to any one of the seven lower turns of 
wire, so as to cut out up to that much of 
the resistance. About two inches below 
this is the small solenoid coil of asbestos 
covered wire, whose flanges each have three 
projecting lugs through which the rods 
pass free, so that the entire solenoid may 
be moved up or down on the rods and held 
in any desired position by split collars on 
the rods placed against the outside of the 
flanges and held tight by set screws. From 
the top of the lamp to the globe seat, and 
with the same axis as the resistance and 
solenoid coil, extends a fixed tube which 
encloses a flexible conductor and a mov- 


piston is connected to the magnetic clutch, 
prevents any sudden movements or jump- 
ing of the upper carbon. ‘This dashpot 
is also adjustably carried on one of the 
tubular rods. From the seat for the en- 
closing globe extends downward the single 
arm that carries the lower carbon, the lat- 
ter passing through a hole in its lower 
end and being firmly clamped by a little 
cam. 

The construction of the lamp is exceed- 
ingly compact and light, and yet appears 
to be durable and mechanically good. In 
the 110-volt lamp, the arc voltage can 
readily be varied from about sixty to 
eighty volts by moving up the clip on the 
resistance coil. A unique feature is the 
ready means of adjusting the length of 
the are and the current consumption from 
about four to six amperes, by moving the 
solenoid up or down on the tubular rods, 
a movement of one-eighth of an inch, 
causing a change of about half an ampere. 


lamp. 


Tests with Magnetic Adhesion. 

In Kansas City recently the Kansas 
City Railway and Light Company made 
a series of tests with the magnetic ad- 
hesion device of the Magnetic Equip- 
ment Company. Under the most unfavor- 
able conditions with the use of this ap- 
paratus an increase in traction of twenty- 
two per cent was obtained. Under better 
conditions the increase was higher. 
< 

Trolley Lunch Room. 

The Transit Company, of St. Louis, has 
been obliged to face a number of difficul- 
ties in connection with the heavy traffic 
and unusual demand of the exposition 
public. Car crews had difficulty in getting 
lunches, very often having to eat them 
during trips. A lunch room in a car has 


overcome most ob the trouble and proved : 


a great success. 
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A Modern Protector and Distribu- 
ting Board. 

One of the largest single protector and 
distributing boards ever installed is that 
furnished by Frank B. Cook to the 
Illinois Telephone and Telegraph Com- 
pany for its main exchange in Chicago. 
This distributing board has a switchboard 
capacity of 10,100 pairs, and a line 
capacity of 12,500 pairs. The framework 
of the board is constructed of the usual 
angle irons and channel irons, and is 
capable of extension at any time by 
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PROTECTOR AND DISTRIBUTING: BOARD. 


simply bolting new sections of the frame 
to that already installed. Wherever the 
circuit conductors (the jumper wires) 
would lie against an iron portion of the 
frame, an enameled ring is provided, 
through which the conductors extend and 
are thereby kept out of close proximity 
with the ironwork of the frame. 

The switchboard side of the frame is 
equipped with Cook’s No. 44 protectors, 
which are mounted in banks of twenty- 
five pairs each, on vertical steel ‘bars 
three-eighths inch by four inches. Each 
vertical contains six of these twenty- 
five-pair banks, or 150 pairs. The springs 
of each pair of the protective apparatus 
are arranged and adapted to receive a 
testing plug which permits all of the dif- 
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ELECTRICAL REVIEW 


ferent circuits through the apparatus, in- 
cluding the switchboard circuit, the line 
circuit through the heat coils, the line 
circuit direct, or either heat coil 
separately, to be tested independently of 
each other and without the necessity of re- 
moving the heat coils or lightning arresters 
from the apparatus, with but one inser- 
tion of the plug. 

Instead of wiring the alarm circuit for 
all of the pairs of protectors to a com- 
mon alarm bell or indicator, each side 
of each vertical of the protective appa- 
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ratus is wired to a lamp signal which is 
mounted directly on top of the vertical, 
always in plain view. When a heat coil 
operates, it closes the alarm circuit of 
one side of the vertical in which it is 
situated, and thereby causes the corre- 
sponding lamp to light and give a signal 
that a protective device has operated. 


The signal lamp stays lighted until the’ 


protective apparatus is restored to its 
normal position. In addition to a signal 
lamp for each side of each vertical strip 
of protectors, there is a large gong or 
signaling device wired common to all the 
signal lamps, to give a general signal 
when a protector or any part of the 
board operates. This general signal calls 
the attendant’s attention to the fact that 
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a protective device has operated, in case 
he ig not at a place from which the 
signal lamp can be seen. With this 
arrangement of the protective apparatus 
and signal lamps, the matter of locating 
trouble is a very simple one. 

The distributing terminals for the line 
side of the distributing frame are 
mounted in hard rubber strips on maple 
blocks, there being twenty-five pairs of 
terminals on each block and eight blocks 
mounted one above the other, to form a 
vertical of 200 pairs of terminals. 
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CAPACITY SWITCHBOARD, 10,160 Pairs; LINK, 12,500 Pairs. 


The frame is very compact, and the 
cabling shows the results of neat and 
skilful workmanship. 

This distributing frame was manufac- 
tured and also installed by Frank B. 
Cook, the installation being a point 
worthy of note, as it is not customary 
for manufacturers of this class of appa- 
ratus to superintend ite installation. 

The complete distributing frame has 
been in service for some time, and is 
at the present time carrying and protect- 
ing several thousand working lines. ‘This 
has given the apparatus a good test, and 
under such usage the frame and protect- 
ive apparatus have been entirely satisfac- 
tory. This information is furnished 
through the courtesy of Frank W. Pardee, 
Chicago, Ill. 
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The two portions of the interior are di- 
vided by a curtain of such material that 
there is no transmission of light from 
one division to the other. 

Holophane optical glass globes are the 
invention of the well-known scientists 
Blondel and Psaroudaki, of Paris, France. 
By their system of calculation light is 
softened and diffused not only without 
waste, but with an increase of its illumi- 
nating efficiency. The rays of light are 
broken up by scientific prisms and scat- 
tered or diffused so that, while retaining 
their full efficiency, the rays are softened 
and rendered harmless and agreeable to the 
eyes. 

Holophane globes are made in three 
different classes, each class distributing 
the maximum amount of light rays with- 
in different angles. By making these 
vlobes of different sizes and shapes and of 
different classes of light distribution, the 
Holophane company is able to meet all 
the varying requirements of artificial il- 
lumination. Tests made by the General 
Electric Company, the Welsbach Company 
and other large lighting companies have 
proved that Holophane globes and re- 


= flectors possess the highest total illumi- 


nating efficiency. It ig stated that hun- 
dreds of thousands of Holophane globes 
and reflectors are used by these companies 
every year. In addition to the companies 
just mentioned, the Bryan-Marsh Com- 
pany, the Columbia Incandescent Lamp 


. Company, the Western Electric Company, 


the Buckeye Electric Company, the Fos- 
toria Incandescent Lamp Company, the 
Shelby Electric Company, the Sunbeam 
Incandescent Lamp Company, of Canada, 
Limited, the Independent Incandescent 
Lamp Company, the Warren Electric and 
Specialty Company, the Colonial Electric 
Company, the New York & Ohio Com- 
pany and many others make use of large 
numbers of these globes and reflectors. 

We are also informed that the Allge- 
meine Electricitits Gesellschaft, of Ger- 
many, has agreed to become the sole 
selling agent in Germany for the 
scientific glass globes. and reflectors manu- 
factured by the Holophane Glass Com- 
pany. 

The John Scott medal, given each year 
by the Franklin Institute, of Philadel- 
Phia, to the most improved and meri- 
torious invention in the world, was, in 
1898, awarded to the Holophane system 
of scicntific globes. 

The Holophane Glass Company, 15 
East Thirty-second street, New York city, 
eo sole manufacturer of these globes. 
B Ni Lansingh Company, 211 Jack- 

levard, Chicago, Ill, is the 
western distributor, 
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The Exhibit of G. M. Gest at the 
World’s Fair. 

The exhibit of G. M. Gest, subway con- 
tractor, of New York and Cincinnati, 
which is in the court of the Electricity 
Building at the World’s Fair, shows a 
high and low-tension manhole complete 
in every detail, including cast-iron casting, 
Gest’s patented cable hanger, also his 
patented conduit terminal, sewer trap and 


burlap coating machine, all novel and new, 
which go to make up a perfect conduit 
system. The manhole is shown exactly as 
a manhole built in the ground with the 
front side removed. A dummy cable 
splicer in shown in one apartment of the 
manhole and a tile laver is shown outside 
in a trench laying conduit. It is the most 
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pounds of dry steam at about 130 indi- 
cated horse-power for the condensing runs, 
and about twenty-eight pounds at the same 
load for the non-condensing series. With 
a higher load there is a small increase in 
the steam ‘consumption, giving about 27.5 
pounds at 176.3 indicated horse-power 
condensing, and about 31.3 pounds for 
159.2 indicated horse-power non-condens- 
ing. The remarkable feature in these re- 
sults is the nearly constant steam con- 
sumption of this engine on the indicated 
horse-power when running condensing. 
At eighty indicated horse-power this is 
about 27.2 pounds; it drops to about 
twenty-six pounds at 130 indicated horse- 
power and rises again to 27.5 at 176.3 
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EXHIBIT oF G. M. Gest aT THE WoRLD's Farr, St. Louis. 


complete and comprehensive exhibit of its 
kind ever shown and is attracting a world 
of attention. , 

Mr. Gest’s representative, Mr. W. T. 
Jackson, has been at the exhibit for some 
time and special attention was shown the 
members of the International Electrical 
Congress at the meeting in St. Louis. 
The foreign engineers especially took great 
interest in the various devices shown by 
Mr. Jackson. 


Tests of a Reeves Simple Engine. 

In tests of a Reeves simple engine, made 
by Professor R. C. Carpenter and Pro- 
fessor Diederichs, of Sibley College, Cor- 
nell University, Ithaca, N. Y., some re- 
markable results were obtained. The 
pounds of dry steam for indicated horse- 
power per hour were found to decrease 
steadily from a friction load until it 
reached ite minimum at about twenty-six 


indicated horse-power, giving a nearly con- 
stant range of from forty per cent under- 
load to about forty per cent overload. In 
dry steam consumption per developed 
horse-power, the best consumption is 
about twenty-seven pounds at 130 de- 
veloped horse-power condensing, and 
about 31.9 at 130 developed horse- 
power non-condensing. The relation 
between the mechanical efficiency and 
the developed horse-power is very good. 
The highest efficiency reached, non- 
condensing, is 92.5 per cent at 147.1 
developed horse-power and 159.2 indicated 
horse-power. For the condensing series 
the results are still better. The best 
figure is 95.8 at 154.1 developed horse- 
power, and 165 indicated horse-power, but 
the mechanical efficiency already reaches 
ninety per cent at seventy-eight horse- 
power, ninety-five per cent at 133 de- 
veloped horse-power and remains nearly 
constant from there up to the highest 
load, 168.2 developed horse-power. 
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The Exhibit of the H. W. Johns- 
Manville Company at St. Louis. 
The accompanying illustration shows 

the exhibit of the Sachs “Noark” en- 

closed fuses and fuse devices made by 
the H. W. Johns-Manville Company, New 

York city, in the Electrical Building, St. 

Louis Exposition. 

Although the exhibit is not large, it 
is thoroughly representative and shows 
the various enclosed fuse devices of dif- 
ferent types and styles manufactured by 
this company. The fuses are mounted 
on a large display board rising from the 
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neath the table. is a complete line of 
fuse and service boxes with the now well- 
known lobster-claw fuse-clamping ar- 
rangement. There is also a line of car 
equipment fuse boxes, subway boxes, ete. 

The exhibit includes a testing box con- 
taining an open fuse block and a Sachs 
“Noark” enclosed fuse block. Demon- 
strations are given of the comparative 
effects of blowing an open and an en- 
closed fuse. : 

The Sachs “Noark” enclosed fuse is 
the invention of Mr. Joseph Sachs, and 
for this the inventor has been awarded 
the John Scott legacy medal and premi- 
um by the Franklin Institute of Arts and 
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September 10. These tests were carried 
out on a 500-kilowatt Willans engine, with 
a view of ascertaining the commercial 
efficiency of this engine when driving a 
Mather-Platt generator under worki 

conditions. They show the results ob- 
tainable with this type of engine, worki 

with only a moderate amount of super- 
heat and a comparatively poor vacuum, at 
full load. With a vacuum of twenty-five 
inches in the engine and twenty-five de- 
grees of superheat only the total steam 
consumption was 18.64 pounds per kilo- 
watt-hour in one case, and 19.52 pounds 
on a second trial, the mean of the two 
trials being about nineteen pounds of 
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THE ExHIBIT oF THE H. W. Jouns-MANVILLE Company, ELEcTRICITY BUILDING, WorLD’s Farr, St. Lovis. 


centre of an oak table. Over all there is 
suspended a large enclosed fuse, dupli- 
cating the actual device in every par- 
ticular. On both sides of the display 
board there are mounted different styles 
of fuse blocks equipped with their re- 
spective fuses. One side of the board 
is covered with 220-volt devices, the other 
side presenting the higher-potential ap- 
pliances. The display of blocks and fuses 
is very comprehensive, including every 
standard block and fuse manufactured 
by the company. 

-Upon the table, on each side of the 
display board, and also on the floor under- 


Sciences. These devices are manufac- 
tured by the Johns-Pratt Company, Hart- 
ford, Ct., for whom the H. W. Johns- 
Manville Company is the exclusive selling 
agent. 

Credit for the attractive appearance of 
this display is due to Mr. G. D. Pogue, 
of the electrical department of the St. 
Louis branch of the H. W. Johns-Man- 


ville Company, who has full charge of 
the exhibit. 


Recent Tests of Steam Engines. 

The results of tests made in April and 
June of this year at the Poplar Vestry 
(London) Electricity Works are given in 
the Mechanical Engineer (London) for 


steam per kilowatt-hour, corresponding to 
eleven and one-half pounds per indicated 
horse-power-hour. At three-fourths load 
the corresponding figures were 20.7% 
pounds per kilowatt-hour and 12.1 pounds 
per horse-power-hour. At one-half load 
the consumption rose to 22.62 pounds 
and 12.46 pounds, respectively. Similar 
tests carried out at the Blackburn Corpora- 
tion Electricity Works on a 750-kilowatt 
Willans steam engine driving a Dick, 
Kerr & Company continuous-current dyns- 
mo gave a steam consumption of 18.34 
pounds per kilowatt-hour, corresponding 
o 11.05 pounds per horse-power-hour at 
full load. During this test the vacuum 
was twenty-two inches and the degrees 
of superheat, 112 Fahrenheit. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TO TEST A MONORAIL SYSTEM—It is announced that a num- 
ber of New York business men will form a company called the 
American Monorail Company of New York, to purchase the patents 
of E. L. Tunis, of Baltimore, Md. A five-mile track and trolley poles 
of a monorail system is to be built between Baltimore and a point 
near the Patapsco river within the next two months. 


ELECTRICITY FOR MADRAS, INDIA—Advices from British 
India state that a Calcutta firm has applied to the government of 
Madras for a franchise to supply electrical energy throughout the 
municipal area of Madras. It is proposed to construct a generating 
station or stations and to supply electricity by underground mains 
or any other system approved by the local government. 


NBW PENNSYLVANIA TROLLEY ROAD—The contract for the 
construction of an electric railroad between Scranton and unk- 
bannock, Pa., has been awarded to the American Limestone and 
Cement Company, composed largely of Columbia County business 
men. The road is to be operated by the Scranton, Factoryville & 
Tunkhannock Electric Railroad, a corporation which has been char- 
tered for about two years. The road will be about thirty miles 
long, and the cost of construction will he $950,000. 


ADDITIONAL POWER FOR MONTREAL, CANADA—Announce- 
ment has been made that the Shawinigan Water and Power Com- 
pany bas completed arrangements by which it will be able to deliver 
10,000 additional horse-power to Montreal, Canada, by December 1 
next. This will entail the erection of an additional transmission 
line from Shawinigan to Montreal, and the installation of new 
apparatus at the substations. A new penstock is being erected from 
the bulkhead to the power-house at Shawinigan. 


DENVER TELEPHONE COMPANY ASKS FOR HBAVY DAM- 
AGES—The Denver (Col.) Telephone Company has brought suit 
against the Colorado Telephone Company, in which $1,800,000 dam- 
ages are asked. Charges of fraud are made against the defendant, 
and it is alleged that the Colorado Telephone Company attempted, 
through illegal methods, to run all competition out of the local field. 
For this alleged fraud the plaintiff asks $1,000,000, and $800,000 
is asked for actual loss of profits, which are estimated at $100,000 
& year for eight years. 


LARGE PLANT FOR THE PUBLIC SERVICE CORPORATION 
OF NEW JERSEY—It is announced that the Public Service Cor- 
poration of New Jersey will build a large combined gas and electric 
plant at Hackensack, N. J., near the western boundary of Jersey City. 
The gas plant will have a capacity of 50,000,000 cubic feet per day, 
and the electric plant will be one of the largest that has yet been 
built. The plant will cover one-half a square mile and have a 
frontage of 2,000 feet on the Hackensack river. It is expected 
that 100,000 piles, each forty-five feet long, will be driven into the 
marsh before the foundations are started. The building will have 
eight-foot foundations of mixed stone and cement. 


NEW YORK SUPPLY DEALERS MEET—Forty or fifty men 
representing electrical supply houses of the North, South, East and 
West gathered at the Hotel Iroquois, Burfalo, on Friday and Satur- 
day, September 23 and 24. Matters pertaining to the future welfare 
of the electrical jobbing trade were discussed and plans for the cor- 
Tection of several existing evils in this important branch of the 
electrical industry were taken under consideration. The meeting 
was a most harmonious one. As one man prominent in this fleld 
said, “these Occasional meetings obviate many misunderstandings 
and give us increased respect for our competitors. This meeting 
air should result in great good to us all individually and 
ne Ae y. In addition to the representatıves of electrical sup- 

panies a number of manufacturing interests were in evidence 


during the meetings though none but supply dealers were present at 
the session. 


TRACTION PLANS FOR NEW TUNNBLS IN CHICAGO—Con- 
sulting Engineer George W. Jackson has submitted preliminary 
plans for lowering the street car tunnels in Chicago, Ill. These 
plans have been received by the committee on local transportation. 
They include alternate systems of down-town subways, so as to take 
cars off the surface. In the figures presented to the committee, 
the engineer gave the cost of lowering the tunnels and bringing 
the cars to the surface down-town as at present; of building one 
north and one west side subway system down-town to care for the 
cars now going through the tunnels; and of a double north side 
and single west side subway station. It is estimated that it would 
be cheaper to build new tunnels than to depress the present street 


railway systems. 


NEW POWBR COMPANY TO BUILD PLANT ON THE CON- 
CHOS RIVER, MEXICO—The construction of a large hydroelectric 
plant on the Conchos river, Chihuahua, Mexico, will be commenced 
shortly by the Conchos River Power Company, incorporated under 
the laws of the state of New Jersey. John F. Kelly, of the Kelly 
Engineering Company, is president of the company. The work con- 
templated will be of great magnitude, involving the expenditure of 
$1,000,000. The power plant will be situated on the Conchos river, 
in the vicinity of the village of La Joya. Energy will be transmitted 
to Parral, forty-four miles distant, and to Chihuahua, eighty miles 
away. A series of reservoirs will be built, where the rainfall during 
the wet season can be caught and stored in case of a dry period of 


any considerable length. 


LONG-DISTANCE SERVICE OF THE MARYLAND TELE- 
PHONE COMPANY—During the past few months the Maryland Tele- 
phone Company has extended its long-distance lines so that they 
now reach about 2,500 cities and towns in Maryland, Delaware, 
Pennsylvania, Virginia, West Virginia and New Jersey. The sub- 
scribers to these lines number about 100,000. The company is com- 
pleting the connection with Cumberland, Md., which will make 
possible communication with Pittsburg, Johnstown, Somerset, Erie 
and other towns of western Pennsylvania and towns and cities in 
western Ohio. The company hopes to give service to Illinois through 
independent companies operating in Ohio. The completion of the 
Cumberland connection will add 2,000 cities and towns to the sys- 
tem, embracing about 120,000 additional subscribers. 


MEXICAN ELECTRICAL NOTES—It is announced that an 
American syndicate has applied for a concession to construct an 
electric railway system in Guadalajara, and has offered to pay into 
the state treasury $400,000 in eight annual instalments of $50,000 
each for the franchise. In the event of this offer being accepted by 
the government, an arch will be built over the San Juan river, 
which flows through the eastern part of the city. The transmission 
line which the Guanajuato Power and Electric Company is building 
from Mexico to Leon is about one-third completed. The company 
is now supplying about one-half of its actual capacity of 64,000 
horse-power. Although the plant was placed in operation only 
about a year ago, it is doing an excellent business, and it is estimated 
that by the end of the year its receipts from the sale of power will 
be sufficient to pay all fixed charges, including operating expenses 
and interest on bonds. A concession has been obtained from the 
Mexican government to construct the necessary works for the utiliza- 
tion of 10,000 litres of water per second from the Baluarte river, 
or from the Rosaria river, in the district of Rosaria, state of Sinoloa. 
The survey for the localization of the works must be commenced 
within six months from September 9. Within twelve months from 
the same date the plans must be submitted in duplicate to the 
state department. Within the following twelve months construction 
of the works must be commenced, and the whole plant must be 
finished and in operation within the next following five years. 
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TELEPHONE AND TELEGRAPH. 


PENTWATER, MICH.—An automatic telephone system has been 
placed in operation. The plant cost $3,000. 


JACKSONVILLE, FLA.—AI the property of the Jacksonville 
Telephone Company has been sold for $5,000 to D. T. Gerow, sup- 
posed to represent the principal creditors. 


BRANTFORD, CANADA—A special committee of the Brantford 
city council decided to recommend the construction of a municipal 
telephone system, at an estimated cost of $37,000. 


EATONTON, GA.—The Southern Bell Telephone Company has 
installed its system, giving the town connection with Milledgeville, 
Macon, Augusta, Savannah, Atlanta and intermediate points. 


SEATTLE, WASH.—The Pacific States Telephone Company 
atates that construction will at once be begun on a line to Mohler, 
Ida. The line will extend from Fletcher, where several other exten- 
sions will be made. 


SOUTH McALBESTER, I. T.—The Schooler Brothers’ Telephone 
Company will begin the construction of a new telephone system 
in South McAlester in the near future. The system will cost $50,000 
and will be underground. 


OKOLONA, LA.—The Cumberland Telephone Company bas bought 
out the local companies in Chickasaw County, and will install its 
own service all over the county, with exchanges in Okolona and 
Houston. 


CONNELLSVILLE, PA—The Tristate Telephone Company has 
let a number of contracts for extending its service throughout the 
county. The principal one of these was for extending the line to 
Brownsville by a private right of way. 


KENTON, OHIO—Owing to the increase of toll business the 
Kenton Telephone Company will install a new two-position toll 
board. New copper toll circuits have been strung between Kenton 
and Columbus and Kenton and Bowling Green. 


EUSTIS, FLA.—A telephone company has been incorporated with 
a capital of $2,500. The company will construct and maintain 
a line from Eustis to guch other towns as may be necessary. H. G. 
Whitsett, Henry W. Bishop, Charles H. Newall, W. B. Merck and 
F. A. Hall are the incorporators. 


MEADVILLE, N. Y.—The Meadville Telephone Company has 
closed a contract for a line between Meadville agd Cochranton. 
When this line is completed it will give the company a through 
copper circuit to Pittsburg, and will also give it direct connection 
with Franklin, Oil City and Titusville. The contract calls for the 
completion of the line in sixty days. 


HOUSTON, TEX.—The Southwestern Telephone Company has 
signed a contract for improvements to its present building that will 
cost $15,000. They will consist of remodeling and strengthening 
the building. The company has also ordered a switchboard of 10,000 
capacity. It has now 4,400 subscribers here, and the increase has 
averaged 100 for the past six months. 


ROMULUS, N. Y.—A county telephone line has been organized 
to be called the McDougal Telephone Company. At a meeting of 
the stockholders, Addison Baldridge was elected president, R. C. 
Allen, vice-president, Clarence C. Updike, secretary, and Alexander 
Baldridge, treasurer. Work is to be begun at once, and it is 
expected the new line will be in operation before winter. 


MINDEN, NEB.—At a regular meeting of the city council the 
Kearney Construction Company was granted a franchise to install 
an independent telephone line here. The franchise calls for a rate 
of $1 per month in residences and $1.50 per month in business 
houses. All lines are to be metallic circuits and all telephones will 
have long-distance transmitters. The line is to be in operation in 
eight months. 


SANTA FE, N. M.—Arrangements are now under way for the 
building of a telephone line from Artesia to Alamogordo, a distance 
of 100 miles. The connection of Artesia with Alamogordo would 
give Roswell long-distance connection with Santa Fe, Albuquerque, 
ag Vegas, Captain, Cloudcroft and all important mountain towns. 
The line would also connect with El Paso, Dallas, Fort Worth, Gal- 
veston and many other Texas towns. 
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ELECTRIC RAILWAYS. 


SULPHUR, I. T—The city council has granted a franchise to 
the Oklahoma City, Lexington & Sulphur Springs Electric Railway. 


GREENSBORO, N. C.—The High Point Interurban Traction 
Company has been granted a franchise to operate over the public 
roads of the county. E 

SAN JOSE, CAL.—An electric railway will be in operation be- 
tween San Jose and Palo Alto within a year. It will be built by the 
Interurban company. 

WILKESBARRE, PA.—The Wilkesbarre & Wyoming Valley Trac- 
tian Company is spending the sum of $300,000 in improvements, 
mainly upon its power-houses. 


LAURE, OHIO—An engineering Corps is surveying an electric 
line from Richwood to Kenton. The stockholders of the Magnetic 
Springs health resort are building the line. 

ROCK ISLAND—The Kewanee city council has passed an ordi- 
nance giving the Galesburg & Kewanee Interurban Electric Railway 
Company a fifty-year franchise within the city limits. 


MANHATTAN, KAN.—The Commercial Club will call a mass 
meeting of citizens to discuss the possibility of building an electric 
railroad here. Kansas City parties are packing the proposition. 


FORT WORTH, TEX.—At a meeting of the city council of 
North Fort Worth the Northern Texas Traction Company was grant- 
ed a franchise to lay tracks and operate an electric street car 
system. 


CINCINNATI, OHIO—The Cincinnati & Columbus Traction Com- 
pay has obtained a franchise for twenty-five years from the council 
of the village of Milford. This road is owned largely by Cincinnati 
capitalists. ` 


WASHINGTON, N. J.—The Morris County freeholdere have 
granted a franchise to the Morris County Traction Company 00 
run a trolley line through Rockaway, Randolph and Roxbury town: 
ships to Wharton. 


SPRINGFIELD, OHIO—Frank Patterson, of Brooklyn, is at the 
head of a company incorporated with a capital stock of $59,000, 
which will build an electric line from this city to Chillicothe, & 
distance of sixty-five miles. 


WASHINGTON, IND.—The city council has granted to the 
Vincennes, Washington & Eastern Traction Company the right to 
run electric cars through certain streets. The line must be contr 
pleted within sixteen months. 


BUCYRUS, OHIO—An engineering corps is surveying the line 
of the Bucyrus & Marion Electric Railway, which will be puilt vie 
Kirkpatrick and Tobias. From Tobias the road will parallel the 
Shore Line, a branch of the Pennsylvania. 


CORNING, N. Y.—It is reported that a deal is on foot to con: 
struct the proposed electric railroad from Corning to Elmira. The 
new company which has abundant capital behind it will absorb the 
Corning & Painted Post Street Railway. 


MANITOWOC, WIS.—Formal notice of the acceptance of the 
franchise passed by the city council, June 20, this year, has been 
filed by the Fond du Lac & Northeastern Electric Railway Company, 
which will build a line from Fond du Lac to this city. 


LEXINGTON, KY.—Action has been entered here for & receiver 
for the Blue Grass Consolidated Traction Company, capitalized 
at $7,000,000 and managed by Senator George B. Davis, of Detroit. 
It has only partially completed its interurban system in central 


Kentucky. 


NEW ORLEANS, LA.—A contract has been let to the General 
Electric Company for three 1,500-kilowatt Curtis turbines t° pe 
installed in the new power-house about to be constructed by the New 
Orleans Railway Company. The ultimate capacity of this plant 
will be 60,000 horse-power. 


BALTIMORE, MD.—Work has begun on the proposed t 
railway from the Sassafras river to Fredericktown, Cecilton, 
wick and other points in lower Cecil County, on to Middletown, ~ 
The line will be ten miles in length and will do a freight a5 wel 
a passenger business. 


to 
DENVER, COL.—A new electric railway from Buena Vista 
ted by the 


the mines at the head of Cottonwood gulch is contempla w 
Continental Gold Mining Company, articles for the incorpor4 
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of which have been filed by W. W. Weaver, C. W. Weaver, Peter 
Savard, A. J. Smith and H. H. Roberts. 


CLEVELAND, OHIO—The Lake Shore Electric Railway has 
begun the operation of its entire line with but two power-houses. 
Over 160 miles of line are operated. The power-houses are located 
at Fremont and at Avon Beach. The saving is considerable, as 
formerly the company had four stations. 


KEWANBE, ILL.—Two interurban electric railway companies 
have started work here. The Kewanee, Cambridge & Geneseo line, 
to be thirty miles long, will connect the cities mentioned. The 
Galesburg & Kewanee Company will build a local system immedi- 
ately, and later connect Gales and Kewanee. 


CAMDEN, N. J.—The Burlington County Railway Company has 
announced its intention of extending its road so that Camden and 
Bordentown will be the terminals of the system. Maps have been 
filed with the clerk of Monmouth County, at Mount Holly, for a 
route extending from that place to Bordentown. 


GRAND JUNCTION, COL.— The county commissioners have 
passed a resolution granting to George Smith or his assigns the 
right to use the highway for an electric line between this city and 
Palisades. As soon as the council gives the right of way into the 
city, Denver parties stand ready to construct the line. 


OMAHA, NEB.—It is expected by the street railway company 
that its new power-house will be in full operation by January 1. 
A portion of it will be in use, it is expected, prior to that time. 
With the new power-house in use, the old one will be abandoned as 
& power-house, but will be turned into a repair and car rebuilding 
shop. 


DETROIT, MICH.—The Lansing City Electric Railway and the 
Lansing, St. Johns & St. Louis Railway have been merged. The 
new company, which is known as the Lansing & Suburban Traction 
Company, has authorized a bond issue of $750,000 to take up the 
bonds of the underlying companies and provide for further exten- 
sions. 


MILWAUKEE, WIS.—John M. Saeman, of Plymouth, says he 


has signed contracts with a Pittsburg firm to build and equip a 


power-house at Elkhart Lake to operate an interurban line between 
Plymouth and Chilton. Mr. Saeman expects to run cars between 
Elkhart and Plymouth this fall and to extend the line to Chilton 
next spring. 


PITTSBURG, PA.—The Pittsburg & Westmoreland Street Rail- 
way Company has asked McKeesport for franchises for a new road 
between points in Westmoreland County and McKeesport, giving 
direct street car connection with Pittsburg by way of McKeesport. 
William Fawcett, W. C. Soles, D. P. McCune and other McKeesport 
capitalists are interested. 


CHATTANOOGA, TENN.—A scheme is on foot to harness the 
water power of the Ocoee and Hiawassee rivers. It is being backed 
by C. E. James, S. W. Divine and others. The scheme is said to 
carry with it plans for the consolidation of the properties of the 
two local street railways, and the operation of the cars by electrical 
power generated at the proposed Ocoee-Hiawassee plant. 


PITTSBURG. PA.—Officials of the McKeesport & Clairton Rail- 
way Company say that the work of construction will be begun within 
two months. Right of way has been granted for the new road 
through the Borough of Portvue and the right of way through 
private property in Elizabeth township is now being secured. It 
is said that the money for the construction of the road is ready. 


ST. LOUIS, MO.—It is announced that the officials of the St. 
Louis & Springfield Interurban Electric road have decided to con- 
struct their line on what is known as the Stauton route, building 
direct from Dorsey to Stauton and thence southwest through Wor- 
den, Hammel and other towns, the Bunker Hill route having been 
abandoned on account of the high prices asked for right of way. 


MUSKOGEE, I. T—The second electric railway to be put in 
operation in Indian Territory is to be built in this city by the 
Muskogee Traction Company, which is capitalized at $100,000. 
J. L. Reeves, the president of the company, has filed a plan of the 
road with the city clerk and says the line will be in operation with 
three miles of track by the first of next year. The only electric 
railway now operating in Indian Territory is at South McAlester, 
in the Choctaw nation. 
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ROCKVILLE, CT.—Preliminary plans for the Rockville, Broad 
Brook & East Windsor Street Railway Company have been nearly 
completed. The company is capitalized at $100,000. Most of the 
stock will be subscribed for by residents. All local franchises and 
rights of way have been secured, and the contract for building the 
line will soon be awarded. The road will be operated in close 


alliance with the Hartford & Springfield system, with whose line it 


will connect at East Windsor. 


WHITE HALL, ILL.—Preliminary steps for the organization of 
the White Hall Railway Company have been taken. The purpose 
is to construct an electric line to the clay and coal fields about 
two and one-half miles east of the city. The first board of directors 
consists of E. S. Greenleaf, E. P. Kirbey, W. E. Killen and John 
R. Davis, Jacksonville; G. Bischoff, F. H. W. Krenning, Geo. W. 
Perry, St. Louis; A. P. Grout, Winchester; Jett A. Kirby, Jersey- 
ville; H. O. Tunison and H. C. Morrow, White Hall. The capital 
stock is $40,000. 


LOCKPORT, N. Y.—Reports are current here that certain Lock- 
port business men, including William R. Kenan and Ralph Keep, 
backed by Henry M. Flagler, of New York, are planning to build 
a trolley line from Buffalo to Wilson and make Wilson harbor and 
the vicinity of Lake Island Park a summer resort. The proposed 
line is to run direct from Buffalo to Wilson, passing through North 
Tonawanda, Sanborn, Pekin, Cambria Centre and South Wilson. 
The road will have a private right of way, few stops will be made 
and fast time is scheduled for the run between Buffalo and the 
lake. 


PHILADBLPHIA, PA.—The contract for a mode: trolley power- 
house, to be located midway between Newtown Square and West 
Chester, has been awarded by the Philadelphia & West Chester 
Traction Company to John R. Wiggins, for $21,200. The building, 
which will be of brick, will be 107 feet in length and fifty-eight feet 
in depth, with reenforced concrete roof, the equipment of which 
will include steam turbines of large sizes, to drive the electrical 
generators, The building will accommodate three 450-horse-power 
boilers, and three steam turbines and electrical generators of 500- 
kilowatt capacity each. 


TOLEDO, OHIO—President George B. Kerper, of the Toledo 
Uurban & Interurban Railway Company, says that the new line 
from Perrysburg to Toledo will be ready for operation by December 
1. Negotiations have been completed whereby the Interurban tracks 
will pass under those of the Wabash, at Maumee, and over the tracks 
of the Clover Leaf, at the same place. According to present plans, 
the Interurban will connect with the Toledo, Bowling Green & 
Southern, a part of the same trolley system, south of the corpora- 
tion line of Perrysburg. The Interurban will have its private right 
of way and the cars will not run through the town, as at present, 
but will go to the south and west entirely outside of the corporation 
limits. 


NEW HAVEN, CT.—The Worcester & Blackstone Valley Street 
Railway has been sold to the New York, New Haven & Hartford 
Railroad Company. The sale was made and the purchase price 
paid at the office of the Blackstone Valley Company, in Worcester. 
The price was not given out. The officers of the company resigned 
and new officers were chosen. M. J. Whittal and Alfred Thomas, of 
Worcester, were the principal owners of the road, which was 
capitalized for $60,000. Its assets are over $460,000. The road is 
operated between Worcester and Whitinsville, a distance of nearly 
seventeen miles, and makes the third street railway entering 
Worcester to be bought by the New Haven road. The Worcester 
& Webster and the Worcester & Southbridge are now both New 
Haven properties. 


SPRINGFIELD, OHIO—The Springfield, Washington, Chicago, 
Hamilton & Chillicothe Traction Company has elected the following 
officers: president, H. L. Rockfield; vice-president, Frank Patterson, 
New York; second vice-president, Lee -M. Good; treasurer, A. M. 
Winger; directors: H. L. Rockfield, Lee M. Good, A. M. Winger, 
Ed. H. Ackerson, Springfield; rrank Patterson, New York; V. J. 
Dahl, Washington C. H.; Darwin Pierce, South Charleston; John 
Snyder, Enon. The new road will be parallel with the Detroit 
Southern to Washington, Chicago and Hamilton, and the Chicago, 
Hamilton & Dayton from that place to Chillicothe, touching the 
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towns of South Charleston, Jeffersonville, Luray and Austin. The 
line will ultimately be extended to McArthur and Athens, with a 
branch road to Pomeroy and Gallipolis. 


SEATTLE, WASH.—W. E. Davidson, president of the Oregon 
Development Company, states that plans are being prepared for an 
electric line from Walloula to Union County, which will then be 
extended to Lewiston, Ida. 


YOUNGSTOWN, OHIO—Articles of incorporation have been 
filed in Columbus for the Canton & Youngstown Electric Railway. 
The company proposes to build an electric line from Canton to 
Youngstown via Randolph. The line will be about fifty-five miles 
long. 


AURORA, ILL.—The board of directors of the Aurora, DeKalb 
& Rockford electric line have let the contract for the construction 
to W. C. Ross & Company, of Chicago. The specifications call for 
the completion of the line so that it will be open for business next 
summer. 


DANVILLE, KY.—The Fiscal Court of Boyle County has granted 
a franchise to Frank Snyder to build an electric railway from 
Danville to Junction City, a distance of five miles. The road 


will connect with the Louisville and Nashville and will be built — 


at once. 


ALBANY, N. Y.—The Auburn & Northern Electric Railroad Com- 
pany, of Auburn, has been incorporated with a capital of $250,000 
to operate a street surface road eight miles long from Auburn to 
Port Byron, Cayuga County. The directors include Edwin D. Met- 
calf, Charles P. Mosher, Orlando Lewis, Charles A. McCarthy, of 
Auburn, and Clifford D. Beebe, of Syracuse. 


VACAVILLE, CAL.—A franchise has been awarded by the board 
of trustees for an electric road through Vacaville to J. W. Hartzel, 
of Vallejo, and his associates. Part of the system is now in opera- 
‘tion and the new franchise is a link in the general plan of develop- 
ment in superior California. The line will follow the public road 
to Vallejo. The franchise is now complete for the entire route. 


FAIRMONT, W. VA.—The Fairmont & Morgantown Traction 
Company has been incorporated with a capital stock of $50,000. 
Among the members of the company are: C. L. Barnes, W. T. 
Watson, John Pope, T. T. Holt. The company proposes to first 
construct a line from Fairmont to Montana, a coast town five miles 
from here, and follow the east side of the river exclusively. Later 
the line will be extended to Morgantown. 


SIOUX FALLS, S. D.—S. C. Lee, A. R. Marshall, W. R. Marshall, 
J. R. Sheely and G. W. Rhine compose a Des Moines (Iowa) syndi- 
cate which has been granted a franchise for the construction and 
operation of an electric street railway system in Sioux Falls. It 
is expected that the work of constructing the system will commence 
in the course of the next few weeks. The same syndicate has also 
been granted a franchise for the construction and operation of a 
central heating plant. 


HAMILTON, OHIO—The annual meeting of the Cincinnati, Day- 
ton & Toledo Traction Company, held at the general offices of 
the company, resulted in the election of the following board of 
directors: George B. Cox, J. Benson Foraker, Jr., W. E. Hutton, 
L. A. Ireton, W. C. Sheperd, H. B. McGraw, C. C. Richardson, W. 
Kesley Schoepf and Peter Schwab. M. J. Mandelbaum and W. C. 
Lang, who heretofore represented the Cleveland interests in the 
corporation, retired from the directorate and Mr. McGraw was 
elected to represent the Cleveland stockholders. 


LOUISVILLE, KY.—The property of the Highland Electric Rail- 
way Company, of New Albany, has passed into the possession of 
the Louisville & Southern Indiana Traction Company. The deal 
has been on for several months and was finally completed at a 
meeting of representatives of the two companies held in New 
Albany. The stockholders of the Highland company accept $10,000 
of traction bonds for their Highland stock and bonds. The traction 
company will at once begin making repairs and improvements on 
the Highland line, which has not been in operation for nearly 
a year, and it was stated that cars will be running over the line 
within sixty days. 


ALBANY, N. Y¥.—The Albion & Rochester Railway has been 
incorporated with a capital of $300,000 to build and operate a 
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street surface railroad from Albion, Orleans County, to Lyell avenue, 
Rochester, a distance of twenty-eight miles. The Albion & Lock- 
port Railway has also been incorporated to operate a street surface 
railroad twenty-five miles long from Albion to Lockport. The capital 
is $260,000. The directors of both of these companies are the same, 
as follows: A. K. Potter, of Lockport; Lorenzo Burrows and George 
B. Church, of Albion; E. C. Lufkin, Clark L. Ingham, Charles B. 
Hill and George H. Nickelo, of Buffalo; Reuben A. Adams, of 
Rochester, and Elisha Curtiss, of Sodus. 


PERSONAL MENTION. 


MR. ALBERT BECK, secretary of the Commercial Cable Com- 
pany, who is traveling in Europe, will return about the first of 
November. 


MR. CLAUDE S. CROCKER, lately superintendent of the electric 
plant at Kalgoorlie, Australia, was married recently to Miss Margaret 
Marmion, of Freemantle, Australia. 


MR. FRANCIS H. KNAFF will install a modern district messen- 
ger service, similar to the American system, in Havana, Cuba, for 
the Havana District Telegraph Company. 


MR. W. E. McKINNON has resigned his position as superintend- 
ent of the Electric Light and Waterworks, at Halletsville, Tex., 
and will accept a similar position at Coleman, Tex. 


MR. H. M. DAVIS, advertising manager of the Sprague Elec- 
tric Company, New York city, accompanied by his wife and daugh- 
ter, is spending his vacation in St. Louis and eastern Kansas. 


MR. A. H. YUNKER, formerly with the Edison Electric Iluminat- 
ing Company, Boston, Mass., has been made superintendent of con- 
struction of the United Electric ight Company, of Springfield, Mass. 


PRESIDENT W. R. HARPER, of the University of Chicago, has 
been decorated with the order of the Red Eagle of the second class, 
and Vice-president Judson with the Crown Order of the second class 
by Emperor William. 


MR. J. D. LOVE, manager of the Home Telephone Company, Los 
Angeles, Cal., has resigned his position with this company and, it is 
understood, has left for his old home in Ohio. Mr. R. N. Crane has 
been installed as manager. 


MR. R. D. ADAMS has been appointed manager of the San An- 
tonio exchange of the Southwestern Telegraph and Telephone Com- 
pany. Mr. Adams will assume his duties immediately, succeeding 
in this capacity Mr. M. F. Thomas. 


MR. LINDSAY DUNCAN has resigned his position as professor 
of civil engineering in the University of Colorado to open an office 
in Denver. Mr. Duncan was formerly on the faculty of the College 
of Civil Engineering, Cornell University. 


MR. CHARLES A. LIEB, who reorganized and rebuilt the street 
railways in Washington, D. C., and who was formerly consulting 
engineer of the General Electric Company, has been appointed me 
chanical director of the Manhattan Transit Company. 


MR. HOWARD W. WEIDENER DUBOIS, a mining engineer of 
Philadelphia, has reported the discovery of platinum beds in the 
Rockies, 400 miles northeast of Vancouver. He has been investigat- 
ing for the last four years for the United Gag and Improvement 
Company and Baker & Company, of N. Y. 


MR. ELWOOD BRYAN, local manager of the Postal Telegraph 
Company, at Nashville, Tenn., has been promoted to the position 
of manager for the company at Memphis, Tenn. Mr. Bryan has been 
connected with the Postal company for twelve years, and for six 
years has been manager of the Nashville office. 


MR. R. T. REID, manager of the Western Union Telegraph Com- 
pany, Seattle, Wash., has been promoted to the superintendency of 
the second Pacific district, in place of Mr. T. W. Goulding, who has 
been transferred. The position vacated by Mr. Reid has been 
filled by Mr. A. T. West, manager at Port Townsend, Wash. 


MR. A. W. LEONARD, superintendent of the Houghton County 
Electric Light Company, Houghton, Mich., has been appointed mana- 
ger for the Houghton County Street Railway Company. Mr. Leon- 
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ard will be manager of both companies, and will be succeeded as 
superintendent of the light company by William McGrath, who has 
been the electrical engineer of the company. 


DR. MICHAEL I. PUPIN read a paper on “The Problems of Elec- 
trical Engineering” at the electrical session of the recent meeting 
of the International Congress of Arts and Sciences in St. Louis. Dr. 
Arthur E. Kennelly presided at this meeting, reading a paper entitled 
“The Relation of Electrical Engineering to the Other Sciences.” 


MR. W. H. BOSSERT, of the Bossert Electric Company, Utica, 
N. Y., is making a trip through the West and Seuth among the 
numerous supply houses handling its extensive line of special- 
ties. He-reports the prospect for good business as being extremely 
bright with sufficient orders already in hand to keep the factory 
busy. 


SIR WILLIAM RAMSBY, on the evening of Tuesday, October 4, 
will be entertained at a banquet to be given by the scientific de 
partment of the Brooklyn Institute. This will be Sir William’s 
farewell entertainment in this country as he sails on the following 
day. Professor Irving W. Fay, of the Polytechnic Institute, will 
preside. s 


MR. JAMES S. CUMMINGS, of St. Petersburg, Russia, who left 
the United States some years ago, has been making a tour of the 
American cities. He will sail in a few days on his return to 
Russia. Mr. Cummings has large contracts for conduit work in 
London and St. Petersburg, and it is for the completion of these 
that he now returns. 


MR. LYMAN C. SMITH, of Syracuse, has given to Syracuse Uni- 
versity an additional building for the College of Applied Science, 
which he established four years ago on a gift of $750,000. The new 
building will be three stories high and twenty by fifty feet, for 
mining, engineering and mechanical laboratories. The cost is esti- 
mated at something over $100,000. 


ELECTRICAL SECURITIES. 


As might have been expected, the feature of the stock market 
during the past week was the decline of the bullish movement 
inaugurated the week before last. For several days early in the 
upward movement, transactions reached a very high level, but, 
with the closing of the market for the week of September 17, 
there seemed evident a reaction. The week closing September 24 
made this apparent, the market coming to a condition of irregularity 
and uncertainty, with a total net decline. It has been said that 
fully seventy-five per cent of the past week’s transactions were the 
result of professional manipulation. The outside investors apparent- 
ly did not take the bait, and by reason of the intense suspicion 
with which Wall street is regarded by the public, the brokerage 
and commission firms are still reporting an almost entire lack of 
business. There is little reason to believe, at the present time, that 
there will be any severe reaction. The very fact that the profes- 
sional element could so bid up the market and then sustain it at 
this high level, gives proof of the stability of values in general. 
That powerful interests are behind the bull campaign is conceded 
even by the most pessimistic. There is still to come about the long- 
predicted autumn revival in trade. The country is coming to this 
revival, however, much more slowly than has been expected. Rail- 
road earnings and bank clearings indicate improved general activity, 
and in some lines of industry the reports are favorable. The steel 
and iron trade, however, with additional cutting of prices, is not 
in such a satisfactory condition, and the coal industry is consider- 
ably behind its usual condition at this time of the year. The decision 
of Judge Gray, as arbitrer in the check weighmen’s dispute, it is 
hoped will make for greater harmony .in the coal fields. While 
Judge Gray, as umpire, decides that the miners should have check 
weighmen where they desire it, the wages of these weighmen 
must come from the miners themselves. This was practically 
what the employés desired, and as it does not impose any burden 
upon the operators, it will probably be received with general satis- 
faction. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 24. 


New York: Closing. 
Brooklyn Rapid Transit................... 54% 
Consolidated Gas ......... cee ee cece cece 20414 
General Electric ....... 0... ccc cee ee eee 170 
Interborough Rapid Transit................ 147 
Kings County Electric ..................6. 183 
Manhattan Elevated ...................02. 154 
Metropolitan Street Railway............... 118% 
New York & New Jersey Telephone......... 156 
Westinghouse Manufacturing Company...... 180 


The directors of the Westinghouse Electric and Manufacturing 
Company have declared the regular quarterly dividend of 2% per 
cent on the preferred, assenting and non-assenting stocks. This 
is payable October 10 to stockholders of record September 30. Books 
close September 30 and reopen October 11. 


Boston : Closing 
American Telephone and Telegraph......... 14014 
Edison Electric Illuminating............... 258 
Massachusetts Electric ............0.cc eves 5814 
New England Telephone................... 129 


Western Telephone and Telegraph preferred. 90 


The Boston Elevated Railway Company will pay October 1 a 
dividend rental of $1.75 per share on the common stock of the 
West End Street Railway. West End Street Railway common trans- 
fer books closed September 22 and reopen October 3. 

A dividend of $1.50 per share will be paid on October 15 to 
stockholders of record of the American Telephone and Telegraph 
Company at the close of business September 30. The transfer books 
will be closed from October 1 to 14, both days included. The com- 
pany August instrument statement shows net output of 51,732 in- 
struments, as compared with 17,429 a year ago, a gain of 34,303, or 
200 per cent. This brings the total net output so far this year 
to 433,732 instruments, which is 26,303 more than the net output in 
the same period a year ago, and 3,764 more than in the same period 
of 1902. Last year was the year of the largest output in the history 
of the company, the net output being 629,195. If this year’s net 
output exceeds that of last year, as now seems probable, the total 
number of instruments outstanding on December 31 will amount 
to about 4,500,000, compared with 3,779,517 on the corresponding 
date of 1903, 3,150,320 in 1902, and 2,535,606 in 1901. 

The annual meeting of the stockholders of the Edison Electric 
Illuminating Company will be held at the offices of the company on 


October 11. Nothing other than routine business and the election 
of directors will take place. 
Philadelphia : Closing. 

Electric Company of America.............. 9% 

Electric Storage Battery common........... 62 

Electric Storage Battery preferred.......... 62 

Philadelphia Electric .............. cc eens 7 

Union: Eraction. .<6eickwatsn aaa ceca tens 557% 

United Gas Improvement.................6. 9814 


The directors of the Electric Storage Battery Company have de- 
clared a dividend of 114 per cent from the net earnings of the com- 
pany, on both common and preferred stocks, payable October 1 to 
stockholders of record at the close of business September 24. 

At the annual meeting of the stockholders of the Union Traction 
Company the retiring board of directors was reelected. The stock- 
holders ratified the merger into that company of various smaller 
lines, and also approved the placing of a mortgage of $1,000,000 
on the property formed by the mergers. 


Chicago: Closing. 
Chicago Telephone .............0cec0ee apse 122 
Chicago Edison Light................cc cece 152 
Metropolitan Elevated preferred............ 61 
National Carbon common..............cece0e 33 
National Carbon preferred................. 106 
Union: Traction. 616-6 43 Sei ea ee ee kb es ees TM, 
United Gas Improvement.................6. 31 


The Northwestern Elevated annual meeting has been postponed 
indefinitely, and from now on the fiscal year will end June 30 and 
the annual meeting be held in the fall. 

Metropolitan West Side Elevated Company’s report for the year 
ended June 30 compares as follows: gross, $2,169.211; expenses, 
$1,020,280, leaving net of $1,148,931; other income, $8,904, making 
a total of $1,157,835; charges, $861,821, leaving a surplus of $296,014, 
as compared with $165,646 for 1903, and $214,604 for 1902. 
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NEW INCORPORATIONS. 
STERLING, MICH.—Arenac Telephone Company. $6,000. 


LANSING, MICH.—Banker Telephone Company. $10,000 
WILMINGTON, DEL.—National Lighting Company. $500,000. 
MONTI'GOMERY, ALA.—Enterprise Telephone Company. $15,000. 
LANSING, MICH.—Grand Ledge Telephone Company. $10,000. 
ATLANTA, GA.—Swainsboro & Statesboro Railroad. $350,000. 
DECATUR, ILL.—Maroa Mutual Telephone Company. $10,000. 


SPRING ORBEK, KAN.—Spring Creek Telephone Company. 
$500. 


NORTH BRANCH, KAN.—The Farmers’ Telephone Company. 
$4,400. 


INDIANAPOLIS, IND.—The Citizens’ Telephone Company. In- 
creased from $3,000 to $9,000. 


DES MOINES, IOWA—Viele Independent Telephone Company. 
$3,000. Incorporators: R. C. Conlee and others. 


CHICAGO, ILL.—Alton, Granite & St. Louis Traction Company. 
Changed to Alton Light and Traction Company. 


POUGHKEEPSIE, N. Y.—Delaware & Scoharie Telephone Com- 
pany. $2,000. Incorporators: H. P, Hubbell and others. 


ST. PAUL, MINN.—Zumbro Falls Farmers’ Telephone Com- 
pany. $7,000. Incorporators: F. Robertson and others. 


DES MOINES, IOWA—Spring Cedar Mutual Telephone Com- 
pany.. $5,000. Incorporators: Richard Gilbert and others. 


NEW YORK, N. y. —Interborough Electric Service Corporation. 
$40,000. Directors: P. K. McGonigal, W. F. Goldback, E. D. Brown, 
New York. 


WASHINGTON, D. C.—Dalrymple Telephone and Electric Com- 
pany. $200,000. Incorporators: George H. Corey, Eugene Schooley 
and J. L. Cohencius. 


UNIONVILLB, IND.—Unionville Telephone Company. $399. Di- 
rectors: George W. Welch, Milford Young, P. F. Lincicome, N. W. 
Lincicome and W. J. Slater. 


LANSING, MICH.—Grand Ledge Telephone Company. $10,000. 
Incorporators: Clark Smith, W. H. Sutherland, D. Shadduck, A. H. 
Chapman and D. G. Kennedy. 


LAPORTE, IND.—Laporte & Michigan City Traction Company. 
$400,000. Directors: A. D. Mallory, A. M. Hewes, Robert L. Henry, 
Isidore Spiro and Thomas Spence. 


VALOIS, N. Y.—The Caywood, Lodi & Valois Telephone Com- 
pany. $5,000. Incorporators: W. Traphagen, Caywood; Charles 
Marsh and Bert Van Vleet, Valois. 


COLUMBUS, OH1O—Beach Telephone Company. $10,000. In- 
corporators: W. O. Miller, Levi Harruff, Joseph Klinefelter, Philip 
Ruehrmund and E. T. Tittelbough. 


LINCOLN, NEB.—Lehigh Independent Telephone Company. $15.- 
000. Incorporators: Frank E. Bell, H. W. Graves, H. P. Buhman, 
J. H. Sowery and Julius H. Pieper. 


MORRILL, MINN.—Morrill Rural Telephone Company. $50,000. 
Directors: Henry Foss, Fred Cassidy, Aaron Montz, Guy Cowill, 
John Theon, C. S. Weigel and C. W. Bouck. 


ALBANY, N. Y.—The Auburn & Northern Electric Railroad 
Company. $250,000. Directors: Edwin D. Metcalf and Charles P. 
Mosher, Auburn, and Clifford D. Beebe, Syracuse. 


PRINCESS ANNE, MD.—Manokin Telephone Company. $5,000. 
Incorporators: R. R. Hoyt, Albert B. Fitzgerald, George W. Bozman, 
Isaac T. Parks, William L. Muir and Josiah P. Muir. 
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JERSEY CITY, N. J.—Dixon Home Telephone Company. $125,- 
000. Incorporators: Charles N. King, W. Monds Green and Elmer 
H. Geran. 


ALBUQUERQUE, N. M.—The Roswell Blectric Light Company. 
$50,000. Incorporators: Edward A. Cahoon, of Roswell, and Alonzo 
B. McMillin and William R. Whitney, of Albuquerque. 


RHINEBECK, N. Y.—Rhinebeck & Rhinecliff Street Railway 
Company. $60,000. Directors: Robert H. Hunter and J. L. Will- 
jams, of Poughkeepsie, and A. H. Hoffman, of Rhinebeck. 


è 
GUTHRIE, OKLA.—Enid Electric and Gas Company. $200,000. 
Incorporators: L. D. Turner, R. D. W. Holder, Belleville, Ill.; W. N. 


Horner, Chicago, Ill.; John C. Moore, and Clarence E. Rentchler, 
Enid. 


COLUMBUS, OHIO.—The Springfield, Charleston, Washington 
& Chillicothe Railway Company. $50,000. Incorporators: Frank Pat- 


terson, Amaziah Winger, Edward H. Ackerson, John Snyder, Levi 
M. Goode. 


AMERICAN FALLS, IDA.—American Falls Electric Company, 
Limited. $100,000. Directors: William and John Burke and S, V. 


St. Clair, of American Falls, and R. H. Johnson and S. H. Hays, 
of Boise. 


EVANSVILLE, IND.—Evansville & Henderson Traction Com- 
pany. $10,000. Directors: H. E. Randall, of Dayton; C. C. Tennis, 
Cincinnati; C. H. Batten, New Albany; E. H. Reitman, New Albany, 
and J. W. Pritchard, Evansville. 


COLUMBUS, OHIO—The Canton & Evingston Railway Com- 
pany. To build an electric railway passing through Clark, Portage 
and Mahoning counties. Incorporators: W. H. Clark, W. L. Davis, 
J. J. Whitacre, J. W. B. Monnett and L. D. Blanchard. 


FREDERICK, MD.—People’s Light and Heat Company. $3,500. 
Incorporators: John P. T. Mathias, Charles C. Waters, Frenk Hes- 
son, Charles M. Mackley, Warner T. Grimes, Maurice J. Albaugh, 
James T. Waesche, D. R. Rouzer, M. L. Creeger, J. W. Creeger, 
George W. Stocksdale and I. W. Loy. 


MAGNOLIA, MISS.—Magnolia Electric Railway and Power Com- 
pany. To build, equip and operate an electric car line between 
Magnolia and Summit, taking in the towns of Fernwood, Whites- 
town and McComb City. $250,000. Incorporators: J. H. Price, 
C. V. Ratcliff, L. E. Schilling and others. 


DANVILLÐ, YLL.—Hillsboro & Southwestern Railway Com- 
pany. To build an electric railway from Hillsboro to Alton. $10,- 
000. Incorporators: Frank P. Blair and Fred Chapman, of St. 
Paul, Minn.; Alexander W. Crawford and Charles C. Terry, of 
Girard, Ill., and Frank L. McDavid, of Hillsboro. 


DOVER, DEL.—The Pinar del Rio Railway and Iron Company, 
of New York city. To construct, maintain and operate railways 
and telegraph and telephone lines. $1,000,000. Incorporators: 
Joseph Bailey, of Patchogue, N. Y.; Leonard L. Bishop, of West 


Hampden, N. Y.; Frederick D. Gillin, of Chicago, and Louis G. 
Cone, of Havana, Cuba. 


EDUCATIONAL NOTE. 


THE BROOKLYN INSTITUTE OF ARTS AND SCIENCE has 
published its prospectus for 1904-5. This contains the announce- 
ments of addresses, lectures, exhibitions and other meetings to take 
place during 1904-5. The instruction in this Institute is largely bY 
lectures and the field covered is from architecture to zoology. 


NEW PUBLICATION. 


“EVERYDAY ELPCTRICITY”—A recent publication in the field 
of electric journalism is Everyday Electricity, a monthly published 
by the Everyday Electricity Company, Limited, Manchester, England. 
The journal will attempt to cover the electrical field in 8a non-tech- 
nical manner. Subscription price is threepence & copy. 
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ELECTRIC LIGHTING. 


TACOMA, WASH.—The city is installing fifty additional arc 
lamps. 

AFERDEEN, MISS.—The city councii has purchased the electric 
light plant of E. M. and J. K. Jones. 


EUGENE, ORE.—The Lane County Electric Company will fur- 
nish current for lighting to Springfield. 


WAYNE, NEB.—An electric plant is to be installed. L. W. Roe 
is chairman of the city electric light committee. 


HELENA, GA.—The city council is receiving bids for the con- 
struction of a system of electric lights and waterworks. 


HAZLETON, PA.—Woodring & Company have been awarded 
the contract to install an electric light plant at Shenandoah. 


SOUTHAMPTON, N. Y.—The Southampton Electric Light Com- 
pany has been sold to the Suffolk Light, Heat and Power Company. 


LAURENS, S. C.—It has been voted to issue bonds to the amount 
of $40,000 for the purpose of improving the waterworks and electric 
light plants. 

SHPNANDOAH, PA.—At a meeting of the stockholders of the 


Citizens’ Electric Light Company it was decided to make a number 
of improvements to the plant. 


COLUMBIA, S. C.—The Columbia Blectric Light and Power Com- 
pany has been granted a five-year franchise for street lighting. 
The city will pay $80 per lamp. 

HAGERSTOWN, MD.—The town of Hancock, through which the 


Wabash extension will run, will be lighted with electricity by the 
Great Cacapon Power Company. 


PITTSBURG, PA.—The United Electric Light Company, of Wil- 
merding, composed of Wilmerding capitalists, will furnish electric 
light to several of the towns in the Turtle creek valley during the 
coming winter. A plant has just been completed. 


SHENANDOAH, 10WA—The deal has been completed by which 
the Artificial Ice Company gets possession of the entire plant of 
the Shenandoah Electric Light and Power Company, the price being 
$20,000. The officers of the company will remain the same: J. J. 


Dunnegan, president; George Bogart, treasurer; W. P. Crose, sec- 
retary. 


HBPALDSBURG, CAL.—The city trustees have for a second time 
accepted bids and awarded contracts for the construction of a new 
auxiliary electric power plant, which is to furnish power for the 
day system inaugurated September 1. The contract for the con- 
struction of engine and boiler was awarded to the Tracy Engineer- 
ing Company. The contract for inetalling the electrical machinery 
was awarded to the Wagner-Bullock Company. 


NORFOLK, CT.—The Norfolk Electric Light and Power Com- 
pany, of this place, has leased its plant to the Canaan company, 
which was recently incorporated. Owing to a disagreement between 
the Electric Light and Power Company and the Canaan authorities, 
the streets of the town had not been lighted for several months, 
and the plant has not been in operation. The purpose of the new 


Owners is to remodel and enlarge the plant and to operate it day 
and night. 


ENGINEERING SOCIETIES. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA— 
The May issue of the proceedings of the Engineers’ Society of 
Western Pennsylvania contains the following papers, “The Effects 
of the Baltimore Fire,” by W. N. Hazen; “Commercial Gas Analy- 
sis in Stationary Hempel Apparatus,” by H. C. Babbitt, and a top- 
ical discussion on forms and relative advantages of teeth in gears. 


THE AMBRICAN INSTITUTE OF ARCHITECTS—The Ameri- 
can Institute of Architects has just issued the “Proceedings of 
the Thirty-seventh Annual Convention” held at Cleveland, Ohio. 
The frontispiece is a photograph of Mr. Charles F. McKim, president 
of the Institute. The quarterly bulletin of this society contains a 


report of the sixth International Congress of Architects, held in- 


Madrid, Spain, April 6 to 13. 


THE ENGINEBRS’ SOCIETY OF WESTERN PENNSYLVANIA 
—The paper read at the September meeting of the Engineers’ So- 
ciety of Western Pennsylvania was by Mr. Gerald E. Flannigan, 
descriptive of the Phipps Power Company, at Philadelphia. This 
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paper is given in full in the “Proceedings of the Society,” together 


with a series of line drawings and half-tones completely descriptive 
of the building. 


SOCIETE DES INGENIEURS CIVILS DE FRANCE—The 
bulletin of the Societe des Ingenieurs Civils de France, for June, 
1904, contains a short article on pneumatic traction for mines in 
the United States, by M. A. de Gennes, and a long study of the 
steam turbine and its applications, by M. G. Hart. The latter 


paper gives descriptions of all types of turbines which have thus 
far been put forward. 


THE AMERICAN MATHEMATICAL SOCIETY—At the meeting 
of the American Mathematical Society held in room 1 in the hall of 
Congresses, St. Louis, last week, about thirty-five members were 
present, most of them professors of mathematics in American univer- 
sities. Professor Alexander Zivet, of the University of Michigan, 
presided. Among those who presented papers were Professors L. D. 
Ames and G. A. Bliss, University of Missouri, and Professor B. B. 
Escott, University of Michigan. 


THE AMERICAN ROENTGEN RAY SOCIETY—The American 
Rentgen Ray Society, during its convention at St. Louis, elected 
the following officers: president, Dr. Charles Lester Leonard, of 
Philadelphia; vice-presidents, Drs. Weston A. Price, Cleveland, 
Ohio; Henry Hulst, Grand Rapids, Mich.; Gordon G. Burdick, 
Chicago, Ill.; secretary, Dr. Russell H. Boggs, of Pittsburg, Pa.; 
treasurer, Dr. Levitt E. Custer, Dayton, Ohio. At this conven- 
tion, lasting three days, a number of papers, important to both 
the electrical and medical fraternity, were read. 


OBITUARY NOTICES. 


MR. B. E. GREENE, formerly editor of Electricity and recently 
in the life insurance business, died suddenly at his home in Brook- 
lyn, on Wednesday morning of this week. Mr. Greene was re 
cently operated upon for cancer of the tongue. 


COLONEL ALEXANDER MACOMB MILLER, of the corps of 
engineers, United States Army, while returning from an inspection 
of some government works, was suddenly stricken with heart disease 
on the steamer Potomac, near Irvington, Va., September 14. Colonel 
Miller had charge at the time of his death, of the Washington 
aqueduct, Potomac river, and the new filtration plant under con- 
struction at Washington, besides some important river and harbor 
work. 


PROFBSSOR NIELS R. FINSEN died at Copenhagen, Denmark, 
last week. Professor Finsen was a noted investigator into the 
methods of curing tuberculosis of the face with light rays, and was 
director of the Finsen Ray Institute in Copenhagen. For many 
years he had suffered from 
a complication of diseases, 
but his whole life seems to 
have been given up to the 
effort to alleviate the suf- 
ferings of others at the ex- 
pense of his own. He was 
forty-three years old, and a 
native of one of the Faroe 
Islands. Professor Finsen 
was graduated from Copen- 
hagen University in 1890. 
Three years later he pub- 
lished an article in a medi- 
cal journal on “The Infiu- 
ence of Light on the Skin.” 
This aroused general atten- 
tion, because of the asser- 
tion that cases of small- 
pox could be cured by put- 
ting red curtains at the 
windows of the sick-room. The Finsen-ray treatment, through 
which the inventor had become world-famous, has been described 
at length in almost every technical journal. It was the subject of 
a lengthy discourse and a number of experiments at the joint meet- 
ing of the American Institute of Electrical Engineers and the Ameri- 
can Electrochemical Society in 1903. In December, 1903, Professor 
Finsen received the Nobel medical prize from the Norwegian Par- 
liament. 


PROFESSOR NIELS R. FINSEN. 


556 ELECTRICAL REVIEW 


INDUSTRIAL ITEMS. 


“THE BROOKLYN EDISON” for September, published in its 
usual neat style, takes for its leading article “Brooklyn’s New 
Theatre, the Majestic.” Photographs of the interior give excellent 
views of the theatre. 

THÐ AMBRICAN CONDUIT COMPANY, Chicago, Ill, has been 
awarded a contract by the Electrical Commission of Baltimore to 
furnish 200,000 feet of bituminized fibre conduit. This contract 
was awarded under strong competition. 

THD DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
describes in catalogue No. 6 the Silvey storage battery and ap- 
pliances. Among these are portable and car lighting cells, central 
station type, and a number of motor dynamos. 

I. P. FRINK, New York, has had excellent success with the 
Frink system of patent reflectors for use in lighting show windows, 
floor cases and similar display fixtures. Recent installations in some 
of the largest stores East and West have shown the confidence of 
users in this line of reflectors. 


THE WESCO SUPPLY COMPANY, St. Louis, in its August num- 
ber of “The Live Wire” gives a good description and pictures of 
the combined World’s Fair exhibit of the Wesco Supply Company 
and a number of apparatus and electrical material manufacturers, 
whose products are marketed by this company. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is sending to its friends and patrons a large hanger, 
thirty-eight by fifty inches, illustrating some of the standard and 
special apparatus made by that company. It is arranged by bulletin 
_ numbers which will make it valuable for ready reference. 


THAYER BROTHERS & COMPANY, New York, announces that, 
owing to the death of the senior partner, Mr. Henry L. Faris, of the 
firm of Faris & Thayer, that firm has been dissolved. The business 
will be continued under the name of Thayer Brothers & Company, 
the members of which are Mr. N. Townsend Thayer, John R. Thayer 
and Theodore V. Sand. | 


THE NBBRASKA ELECTRIC AND FIXTURE OOMPANY, 
Omaha, Neb., has secured the contract for the complete installation 
of an electric light system at Geneva, Neb. Work will be commenced 
immediately. Mr. Paul W. Horbach is the president of the com- 
pany, Mr. A. G. Munro, secretary, and Mr. E. J. Sullivan, vice- 
president and treasurer. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
Cambridge, England, has issued list No. 25 entitled “Technical 
Thermometry.” This is a new and revised edition of the catalogue 
issued by the firm some time ago entitled “The Measurement of 
Temperature by Electrical Means.” List No. 25 contains a number 
of points of value to all people interested in the use and measure- 
ment of high temperatures, as well as specifications and prices. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., in the 
interest of automatic telephones has reprinted the annual report 
for the year ending June 30, 1904, of the Citizens’ Telephone Com- 
pany, Grand Rapids, Mich, It has also issued booklets entitled 
“What They Say About the Automatic in Grand Rapids,” and “What 
Portland, Me., Thinks of the Automatic Telephone.” Both of these 
booklets contain commendations by users of the automatic telephone 


apparatus. 


THE STANDARD ELECTRIC MANUFACTURING COMPANY, 
Niles, Ohio, after exhaustive tests, has perfected a new lamp called 
the “Mill Type,” and will soon be ready to make shipments. This 
Jamp will be guaranteed for one thousand hours before dropping 
to eighty per cent of its initial candle-power. The filament is 
securely anchored, making the lamp of special value in the neigh- 
borhood of machinery. In addition to the “Mill Type” this company 
manufactures the “Star” lamp, which has been more than satisfac- 
tory in the past. 


THE F. D. LAWRENCE ELECTRIC COMPANY, Cincinnati, 
Ohio, is making further enlargements in its store to accommodate 
a rapidly increasing business. The showrooms on West Fourth 
avenue are the most complete of any in the Central West, and one 
may find on display, neatly arranged, samples of everything required 
by the electrical contractor from the fixture to the engine-room 
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switchboard. Okonite, Flexduct and Bossert specialties are some 
of the leading lines being pushed by this enterprising firm. Fall 
business is already brisk, but with the systematic methods of the 
Lawrence company prompt shipments are always made even in the 
busiest times. 

THE JANTZ & LEIST ELECTRIC COMPANY, Cincinnati, 
Ohio, is making preparations to enlarge its manufacturing facilities 
to enable it to extend operations. With this in view it is seeking 
agency arrangements in the leading cities. The line at present com- 
prises open and enclosed motors from one and one-half horse-power 
to forty horse-power; belted generators from five kilowatts to 150 
kilowatts, and engine-type generators from twenty-five kilowatts to 
125 kilowatts, all direct current. This firm enjoys the largest home 
trade of any local concern and the high character of its machines 
will no doubt make the work of broadening out easy and quick. It 
presents an opportunity for any one seeking a good agency for direct- 
current apparatus. | 


THE CONSOLIDATED ENGINE-STOP COMPANY, 100 Broad- 
way, New York city, has secured an order from the government to 
equip the four engines in the Philippine power plant at the World's 
Fair, St. Louis, with the Monarch system of engine control. The 
Philippine power-plant equipment consists of 1,500 horse-power in 
engines—one Ball & Wood engine, two Shepherd engines, and one 
Phenix Iron Works engine. The Consolidated Engine-Stop Com- 
pany has also equipped the four large Westinghouse engines in Ma- 
chinery Hall; the Hamilton-Corliss and the Harrisburg Foundry and 
Machine Company’s Fleming four-valve engine, and the Greenwald 
Corliss engine, making seven altogether in Machinery Hall. These 
are equipped with the Monarch engine-stop and speed-limit system. 


THE AMERICAN ELECTRIC TELIQPHONE COMPANY, Chi- 
cago, has just received an order for a combination long-distance and 
rural line switchboard to be installed at Hopkinsville, Ky. This 
switchboard will be somewhat of a deviation from the usual form as 
it will be provided with means for trunking to both the Strowger 
and the Globe Automatic exchanges. At the same time service must 
be given on the American company’s system of selective party lines. 
This company has recently equipped a number of cities and towns 
with telephone apparatus. Among them are Albany, Mo.; Hull, 
Iowa; Camden and Clio, Mich.; Egg Harbor City, N. J.; Beloit and 
Enterprise, Kan.; Baxley, Ga.; Monroe, La.; Overbrook, Kan.; 
Tina, Mo.; North Loup, Neb.; Abingdon, Ill.; Rebillo, S. D.; Litch- 
field, Minn.; Hartford, Ct.; Nashville, Ga.; Erie, Kan.; Newman's 
Grove, Neb., and Caro, Mich. 


LEGAL NOTES. 


THE SAFETY ARMORITE CONDUIT COMPANY, Pittsburg, 
Pa., has brought suit in the United States Circuit Court, for the 
Western district of New York, against the Clifton Manufacturing 
Company, Boston, Mass., for infringement upon its patent for clean- 
ing and enameling pipe for use in electric iron armored conduits. 


A PROXIMATE CAUSE OF ACCIDENT—In the case of Hale vs. 
the St. Louis Transit Company, the Supreme Court of Missouri 
held that the failure to stop a street car at the destination of a 
passenger by reason of which he was carried to the next street 
was not a proximate cause of his falling on the slippery pavement 
in the attempt to return to the point where he should have been 
permitted to alight. 


DECRBE FOR WESTINGHOUSE COMPANY—Judges Putnam, 
Aldrich and Brown, on September 9, 1904, handed down a decision 
in the United States Circuit Court of Appeals for the First Circuit, 
in the patent case of the Westinghouse Electric and Manufacturing 
Company vs. the Stanley Instrument Company, reversing the decree 
of the Circuit Court, which dismissed the plaintiff’s bill. The suit 
was brought for an injunction to restrain the alleged infringement 
by the Stanley company of certain claims in patents issued to 
Nikola Tesla, relating to the conversion of alternating current into 
continuous current. The lower court held that the plaintiff had not 
established its claim, because there was a lack of supporting proofs. 
The opinion concludes: “The decree of the Circuit Court is re- 
versed; the case is remanded to that court, with instruction to enter 
a decree in favor of the complainant for an injunction and an 
accounting, and to take such further proceedings as may be required 
not inconsistent with this opinion; and the appellant recovers the 
costs of this appeal.” 
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RECENT ELECTRIC RAILWAY DEVELOPMENTS. 

The electric railway men of this country assemble in 
annual convention in St. Louis next week. Probably, at no time 
has this gathering of experts, both technical and commercial, 
had more important matters to consider. The investment in 
trolley lines by many of the established steam roads of the 
country and, further, the adoption of electrical power for great 
terminal operations, lead to the question of serious competi- 
tion, as well as that of a closer union between the great trunk 
lines and their growing younger brothers, the trolley lines. 
The very complete use to be made of electric power by both the 
New York Central and Pennsylvania lines at their terminal 
points in New York city, and the recent purchase of several 
trolley lines up the state, by the former company, are straws that 
show quite clearly the way the wind blows. 
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THE ELECTROMOTIVE FORCE OF THE CLARK CELL. 

As has already been noted, the chamber of delegates at the 
recent International Electrical Congress decided not to take any 
definite step toward recommending the adoption of the Weston 
cell as the standard of electromotive force in place of the Clark, 
or toward recognizing the fact that the value of 1.434 volts now 
officially designated as the electromotive force of the Clark 
cell is undoubtedly incorrect. The feeling which led to this 
action was that of conservatism. It was thought that this was 
not the time to make any change. The Weston cell must prove 
its value after longer trials, and the official designation of the 
electromotive force of the Clark cell is sufficiently correct for 
commercial needs. 

Taken in connection with this action of the chamber of 
delegates, the statement of the work done during the current 
year at the British Board of Trade Electrical Standards Labora- 
tory is interesting. A report covering this is given in the 
Electrician (London) for September 23. 
made on Clark cells prepared by Wolff, and great pains were 
taken in arranging the apparatus and avoiding all sources of 
error. The cells themselves were kept in a constant-temperature 


Measurements were 


room, where the variation in temperature was not more than 
one-twentieth of one degree centigrade, for forty-eight hours 
before the comparison. In each case the electromotive force of 
the cell was found to be 1.4328 at fifteen degrees centigrade, 
and this result agreed exactly with the value for the cell which 
had previously been determined by the Physikalische Technische 
Reichsanstalt a year before. This result is a satisfactory proof 
of the care with which the work was done, and shows as well that 
the British electrical units are in good agreement with those 
of the Reichsanstalt. 


recent work in this country. 


This value is also an agreement with 
Professor H. S. Carhart has for 
some time contended that the value of the Clark cell should be 
1.433. 
correction of the definition of a volt will be taken, because the 


It is said, however, that no action looking toward the 


difference between the old value and that which seems to be the 
correct one is less than one-half of one per cent, and hence is 
not of commercial importance. 

One point of interest in regard to this work is that its 
accuracy was limited by the thermometers available. The limits 
of accuracy obtainable for measuring resistance are one part in 
10,000; for measuring current and potential, one part in 1,000. 
But the thermometers available are graduated only in tenths of 
a degree, and are estimated to perhaps one-fiftieth of a degree. 
There would be no difficulty in providing an electrical ther- 
mometer which would enable temperatures to be read to one- 
five-hundredths of a degree, were there any means for calibrating 


them. 
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COMPETITION OF WATER POWERS. 

Electrical supply from water power is an industry in which 
competition tends strongly to extremes, if it exists at all. The 
severity of competition between electric water-power systems 
that distribute energy in the same territory arises in large 
part from the peculiar nature of the business. At the start, 
each plant for the development, transmission, and distribution 
of electrical energy from water power usually represents a 
rather large investment per unit of its capacity for power de- 
livery. Once in perfect operating condition, the expense for 
labor and materials is comparatively light, even when continu- 
ously carrying full load. In these respects, the system operated 
by water differs materially from one driven with steam, for, 
in the latter, the permanent investment per unit of power is 
usually less, and the cost of labor and supplies goes up much 
more nearly in proportion to the load. Every additional load 
connected to the lines of the steam-driven station increases, 
at least, the amount of fuel that must be consumed, and prob- 
ably, also the cost of labor for handling it. Load added to an 
electric water-power system on the other hand calls for more 
flow through the wheels, but increases the cost of operation very 
little. 

Meantime, heavy taxes, insurance, and depreciation charges, 
as well as interest and dividend requirements, are running 
against the electric water-power system, whether it carries any 
load at all or not, because of the large investment per unit of 
capacity. By the refusal to take on loads, the expense of the 
system operating with steam power can be greatly limited, but 
the expenses of the system that uses water power exclusively 
are much the same, whether particular loads are taken on or 
not. A short way of expressing this conclusion is to say that 
with steam power the greater part of the total annual charges 
against the electric system are variable with the load, while 
with water power, these total charges are more nearly fixed. 
This peculiar characteristic of electric water-power systems, 
due to the fact, that, the flow of the water itself costs little 
or nothing, while the plant for the utilization of the water 
requires a very large investment, leads to unprofitable rates 
when these systems are in competition. Such rates are fixed 
not with the intention to make a profit, but rather with the 
desire to avoid a part of the inevitable loss through fixed 
charges. Without some check on their competition, it seems 
impossible in many cases for electric systems that distribute 
the energy of falling water to make enough to cover fixed 
charges as well as operating expenses. If each of these water- 
power transmissions were owned and managed by a single 
person, the principle of self-interest might prove to be a suf- 
ficient regulator of competition. But corporate organization 
seems to be necessary for the development of these great enter- 
prises, and experience does not show that corporate manage- 
ment will stop when the limits of reasonable competition have 
been reached. 

Other factors that tend to carry competition among elec- 
tric water-power systems to a ruinous point, are the com- 
paratively small number of waterfalls that can be drawn upon 
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for service in the same territory, and the trifling value of the 
entire plant for any other purpose than that for which it was 
designed. The small number of water powers encourages the 
hope that all of those supplying the same district may be 
brought under one control, and the competition thus ended. 
The fact that the hydro-electric supply system can be devoted 
to nothing else strengthens the determination to make it yield 
whatever it will in that line. 

From ruinous competition, present or prospective, the elec- 
tric systems that draw their energy from water power have 
naturally sought safety in combination. The unity of interests 
thus brought about extends not only to transmission and dis- 
tribution systems in the same territory, but also, in many cases, 
to developed and undeveloped water powers on the same or 
adjacent rivers. One successful transmission of water power 
encourages another, and the development and transmission of 
energy from one fall, leaving others nearby, would often invite 
what might prove to be ruinous competition. Few, if any, 
Important centres of population can be found in the United 
States to-day, where energy transmitted from water power is 
being distributed by independent private corporations. On the 
other hand, numerous instances can be pointed out where for- 
merly separate systems engaged in the transmission of water 
power have come under a single management. Such a case 
is that of the transmission system centering in Los Angeles, 
California, with more than a half dozen generating stations, 
on at least four streams. Another example in the same state 
is found in the system that encircles the shores of San Francisco 
bay, which connects with five water-power plants in the dis- 
tant mountains and supplies energy in fully two score of cities 
and towns. In Montreal, water power from three gencrating 
stations, on as many rivers, now distributed by a single cor- 
poration, though two of these stations were formerly in com- 
petition for the business at that city. Four water powers on 
two rivers are now owned in common and all develop energy 
for Manchester, N. H., some miles distant from each of them. 
Besides the generating stations at Mechanicsville and Spier 
Falls on the Hudson, the interests that transmit electrical 
energy to Albany, Schenectady and Troy own two undeveloped 
falls on the same river, and a third on a tributary stream. 
These fine water powers seem to be the only important ones 
within easy distance for transmission that can be devoted to 
electrical supply in the cities named. At Niagara Falls, much 
competition of electric plants seems to be in sight, but some 
persons think it will vanish when those now under construction 
are completed. 


There is a pronounced increase in activity in business Con- 
ditions of the electrical field. Many of the manufacturing 
branches of this constantly expanding industry are booking 
excellent orders for fall and winter deliveries. The doubtful 
feeling that prevailed during the greater part of the present 
year, up to now, is rapidly disappearing, and a spirit of confi- 
dence in the future growth of the demand for electrical ma- 
chinery and appliances has taken its place. 


October 8, 1904 


FIXATION OF NITROGEN. 

Two important papers again direct attention to the prob- 
lem of devising means of bringing the nitrogen from the at- 
mosphere to a condition where it can be uscd as a plant food. 
In an address before the agricultural subsection of the British 
Association for the Advancement of Science, the chairman, Dr. 
William Somerville, referred to the chemical fixation of atmos- 
pheric nitrogen and to the experiments which are now being 
carried out with nitragin, a preparation containing organisms 
which are capable of taking up nitrogen from the air and com- 
bining it with other substances so that it may be useful for 
plants. The second paper referred to above was presented to 
section C, of the International Electrical Congress, at St. Louis, 
by Mr. J. S. Edstrom, and it takes up a third method of fix- 
ing nitrogen; namely, the electrical method. 

The chemical method, which is considered by Dr. Somerville, 
is, in a sense, partly electrical, since it depends upon the action 
of calcium carbide upon nitrogen. This gas, freed of oxygen, 
is passed through finely disintegrated calcium carbide at a 
high temperature. One atom of carbon is displaced by two 
atoms of nitrogen, and calcium cyanamide is formed. When 
pure, this substance holds about thirty-five per cent of nitro- 
gen, but in crude commercial form contains only about twenty 
per cent. Experiments conducted during the past three years 
at Posen and Darmstadt, Germany, have shown that calcium 
cyanamide itself is a useful nitrogenous manure. Field experi- 
ments have given results about twenty per cent below those 
obtained by the use of an equal amount of sulphate of ammonia. 
In prepared soil in pots, the results surpass those obtained both 
with nitrate of soda and sulphate of ammonia. It is thought 
that the less satisfactory yields obtained in the field were due 
to the action of the organic acids on the cyanamide, for when this 
substance is treated with acid, a dicyanamide is formed, which 
is directly poisonous to plants. 

A few years ago, a good deal of interest was excited by the 
announcement that those organisms of the nodules of the roots 
of Leguminosæ could be purchased in a form convenient for 
artificial inoculation. These organisms or bacteria, as mentioned 
above, have the property of extracting nitrogen from the air 
and fixing it in combination with other elements, so that it 
becomes available as a plant food. Extensive experiments 
are being carried out during the present year, both in this 
country and abroad, and doubtless we shall, before long, know 
a good deal more about the progress of this line of work than 
we do now. 

The electrical method, described by Mr. Edstrom, does not 
differ in principle from those which have already been described 
in the ELECTRICAL REVIEW. Priestley and Cavendish, a hun- 
dred years ago, discovered that electric sparks, when passed 
through the air, caused the nitrogen and oxygen of the air 
to combine, with the formation of nitric acid. A number of 
investigators have worked, and still are working, to develop 
a process of applying this action commercially. One of mle 
best-known systems is that devised by Bradley and Lovejoy, 
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who have done an enormous amount of work in an excellently 
equipped establishment at Niagara Falls. he method de- 
scribed in this paper is due to C. Birkeland and S. Eyde, of 
Christiana. The two electrodes between which the are is estab- 
lished are connected to a high-voltage generator. The points 
of the electrodes are at such a distance that the pressure of the 
generator can maintain an are between them. Placing the 
electrodes in a strong magnetic field causes the arc to be blown 
away from the field. When the arc first jumps across the gap, 
the difference of potential between the electrode falls; but as 
the arc is blown outward by the magnetic ficld, the voltage rises 
until it again reaches a point sufficient to cause another arc 
to start. As soon as this is done, the lower resistance of the 
new are extinguishes the older and longer one. It is said, that 
this action is so rapid, that several thousand arcs are formed 
per second, and that the appearance to the eye is that of a dise 
of light. If the source of supply is direct current, the arcs 
are formed all on one side. If an alternating supply be em- 
ployed, the ares are formed on two sides of the electrodes. 

It is said, that, in this system, there is no objection to 
employing a large amount of energy in the arcs. The efficiency 
claimed for the process, in the latest form, is 900 kilogrammes 
of nitric acid per kilowatt-year. In this estimate, the energy 
referred to is that in the dise of ares itself. This is considerably 
better than the published results of other systems, though we 
have seen no recent statement of the advance which other in- 
ventors have made. It is evident, that, unless there are some 
difficulties which have not been made known, we shall soon be 
in possession of a commercial process of extracting nitrogen 
from the air for use in fertilizers. It is estimated, that, at 
the present rate of consumption, our known natural supplies 
of nitrate will last till 1940 only, but the indications are that 
long before that artificial nitrate will replace the natural article, 
and that the future will be able to take care of itself, 


EXPRESS TRAIN IN THE NEW YORK SUBWAY. 

The express train which made a trip in the New York 
subway Monday afternoon, October 3, carrying representatives 
of the New York press, demonstrated the great improvement in 
rapid transit which is about to be put into service. The trains, 
run in regular service, may not make quite as good time as 
was made on this trip, but the speed attained gives a good idea 
of what may be expected. The run from the City Hall to the 
heart of Harlem was made in the record time of fifteen minutes, 
and the speed at times must have been over fifty miles an hour. 
There was no hitch whatever during the run, and everywhere 
the great care taken to ensure the safety and comfort of the 
passengers was apparent. The city has been waiting impatiently 
for the completion of this important road, and it can not be 
put into service too soon for those who expect to use it. We are 
confident that, after the formal opening, nothing but praise 
will be heard from the public in regard to what will certainly be 


the most important and best urban railway in the world, 
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SPECTRA OF GASES AT HIGH TEM- 
PERATURES.' 


BY PROFESSOR JOHN TROWBRIDGE. 


'’he new theories in regard to the com- 
plexity of the atom, together with a multi- 
plicity of ionization phenomena, make the 
results of spectrum analysis obtained by 
the discharges of electricity in glass or 
quartz tubes difficult of interpretation. 
To use ordinary language “so many things 
can happen,” such as dissociation; com- 
bination with the gases set free from the 
walls of the containing tubes; masking 
of the spectrum of one gas by that of 
another, reversals of spectrum lines and 
80 On. 

These complicated conditions which ac- 
company our study of gaseous spectra 
make it almost impossible to conclude 
from laboratory experimente that we have 
imitated the phenomena presented by the 
distant stars. l 

For several years I have been endeavor- 
ing to obtain new series of hydrogen lines 
which might presumably manifest them- 
selves at very high temperatures. In the 
progress of this work I have obtained a 
number of interesting facts which I shall 
dwell upon in a brief manner in this 
paper; but I have failed to find a new 
series of hydrogen lines, possibly from the 
reason that the reactions both in glass 
and quartz vessels mask the series. It 
seems impossible to experiment at a 
higher temperature than I have obtained, 
certainly if one employs such vessels as 
I have mentioned. 

My investigations have been conducted 
with a storage battery of 20,000 cells, 
which were used to charge large con- 
densers. The advantages in using a 
storage battery for experiments in spec- 
trum analysis are well recognized. ‘These 
advantages are especially seen in the em- 
ployment of condenser discharges. When 
the condensers are charged through a 
large liquid resistance they charge to the 
same potential each time, and then dis- 
charge without the intervention of a dis- 
charger, through the Geissler tube. The 
number of discharges can be closely regu- 
lated by the amount of liquid resistance 
which connects the poles of the condensers 
to the battery. The regularity of such 
discharge through the Geissler tubes is 
remarkable. In popular language one can 
call the arrangement an electric clock, for 
the discharges follow each other at regu- 
lar intervals. In this way one avoids 
the spark at a discharger and is sure of 
always obtaining the same difference of 
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potential at the ends of the Geissler tube. 
The highest temperature to which one 
can submit a gas is presumably that of 
the electric discharge from a condenser; 
opinions differ in regard to the degree 
of heat which one can obtain by such a 
discharge. The limit I have reached is 
the volatilization of silica; perhaps 1,800 
degrees. At this temperature the spec- 
trum shown by all gases in narrow capil- 
lary tubes consists of a continuous spec- 
trum crossed by broad bands due to 
silica or to an oxide of silica; the 
gaseous spectra are completely masked. 
This masking seems to be due to the 
greater conductibility of the volatilization 
products from the walls of the tubes and 
from the metallic terminals. It seems 
to me that this variation in conductibility 
is sufficient to account for the phenomena 
of masking without recourse to a theory 
of electrons which provides for suitable 
damping of electrical oscillations. The 
electron theory may be an ultimate ex- 
planation, however, of electrical conduc- 
tion. 

When terminals of different metals are 
employed in capillary tubes of glass or 
quartz, and are separated four or five 
millimetres, complicated phenomena re- 
sult from powerful condenser discharges 
through the rarefied gases contained in 
these tubes. 

All specimens of glass which I have 
tried, soft German glass, lead glass, Bor- 
silicon glass, or Jena glass, give broad 
bands due to silica; lead glass gives, 
in addition, lead lines. Jena glass gives 
a very strong line of boron at wave length, 
3,451.49. These lines and bands are ob- 
scured by a continuous spectrum. 

The narrow capillaries with metallic 
terminals, which I have used, may be 
called electric furnaces in which there 
is no permanent product or permanent 
decomposition ; moreover the spectra which 
we observe do not reveal all that the 
capillaries contain. Hydrogen may be 
present, but it is concealed. Oxygen shows 
its presence only by probable oxides; the 
constituents of rarefied air are undoubted- 
ly always there. The conditions which 
prevail in the case of discharges in such 
narrow capillaries seem to be analogous 
to those in the case of discharges under 
liquids. In this latter case we also have 
reversals of metallic lines; and moreover 
certain characteristic lines of metals are 
wanting—sce “Spectra from the Wehnelt 
Interrupter,” Harry W. Morse. Proceed- 
ings American Academy of Sciences, May, 
1904. 

These results make one doubtful in 
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regard to the entire subject of spark 


spectra which are observed between me- 
tallic terminals in ordinary air; and we 
are forced to ask, what influence does the 
environment have- upon the character of 
these spectra—to what must we attribute 
the presence of oxygen? And even if we 
take spark spectra between metallic ter- 
minals in an atmosphere of hydrogen or 
nitrogen we are not sure that the results 
are not modified by the gases which are 
occluded in the metallic terminals. 

Are we sure that, even in electrodeless 
tubes, helium is a product of disintegra- 
tion of radium; a transmutation, so to 
speak; and is not a result of the elec- 
trical stimulus in the environment of 
glass or quartz a stimulus which may 
bring to light the helium which has re- 
fused to manifest itself by chemical 
analysis ? 

In general it may be said that the 
greater the conductibility of the volatili- 
zation products, from either the walls of 
the tubes or from the metallic terminals, 
determines the occurrence of the spectral 
lines or bands. ‘The spectrum, for in- 
stance, of silica completely masks the 
spectrum of the iron terminals when the 
latter are placed not more than five milli- 
metres apart. When the terminals are of 
different metals the spectrum of the more 
volatilizable metal predominates; or more 
strictly, the spectrum of the better con- 
ducting vapor. 

Another striking fact brought to light 
by such discharges in capillaries ig the 
reversal of many of the spectral lines on 
broad bands. The broadening of the lines 
of the metals is generally toward the red 
end of the spectrum. The quantity of 
the discharge appears to be the important 
factor in determining the character of the 
spectra; electromotive force, per se, does 
not give new lines which can be detected 
by photography. The effect of high elec- 
tromotive force begins to be evident at 
high exhaustions and then only in pro- 
ducing cathode and X-rays. 

This latter fact can be well shown by a 
Tesla coil actuated by a Cooper Hewitt 
mercury interrupter such as was employed 
by Dr. G. W. Pierce (proceedings Ameri- 
can Academy, 1904). With a suitable step- 
up transformer, in connection with such 
an interrupter, I have studied the spec- 
trum of hydrogen, and have not obtained 
a spectrum which differed from the one 
obtained by the same amount of energy 
with a lower voltage. The high voltage 
ranged from 100,000 volts to 3,000,000. 

The broadening of metallic lines seems 
to indicate an oxidization. One can con- 
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ceive of a loading of the metallic molecule 
by various degrees of oxidization which 
leads to a broadening toward the red end 
of the spectrum, or in other words to 
longer wave lengths, and an unloading 
due to dissociation which leaves the mole- 
cule free to emit shorter wave lengths. 
That an oxidization results from a dis- 
charge of electricity in glass or quartz 
tubes filled even with apparently dry 
hydrogen seems to me to be evident from 
my experiments. The unavoidable pres- 
ence of water vapor in glass, and I may 
add, in quartz tubes, lends color to this 
oxidization theory; this vapor is dissoci- 
ated by the electric current, the oxygen, 


Fie. 1.—GrIssLER TUBE. 


sct free, combines with the molecules of 
the metals, or with the molecules of silica 
and its metallic impurities. 

The following experiment illustrates 
this oxidization: 

A Geissler tube, Fig. 1, with an internal 
diameter of one inch, was provided with 
an inner capillary, one end of which was 
blown to the walls of the larger tube; the 
other end free inside this larger tube. 
An electric discharge passed between two 
ring electrodes A and B, which were 
placed in the larger tube. The discharge, 
therefore, started, so to speak, in the 
larger tube, passed through the narrow 


channel of the capillary and emerged to ° 


the cathode. The tube was filled with 
pure hydrogen which was dried by phos- 
Phoric pentoxide. Under the effect of 
powerful condenser discharges, the four- 
line spectrum was much enfeebled in the 
capillary; the red color, characteristic of 
condenser discharges in hydrogen, gave 
place to a brilliant white light, and when 
the capillary was viewed end on, a continu- 
ous spectrum was seen. When, however, 
the discharge issued from the capillary a 
brilliant red aureole was seen around the 
end of the capillary. This aureole gave 
a much enhanced four-line spectrum. The 
temperature inside the capillary was suf- 
ficient to volatilize the walls of the capil- 
lary, and, therefore, was competent to de- 
compose the water vapor into oxygen and 
hydrogen. Just outside the end of the 
capillary, the temperature fell to the point 
of recombination of these gases to water 
vapor. 

In another experiment the Geissler tube 
G, Fig. 2, was placed between two ma- 
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nometer gauges, and was exhausted to 
such a degree that the electric discharge 
failed to pass. One end of the Geissler 
tube, that nearest to the pump, was shut 
off by means of a stop cock B; and dry 
oxygen was admitted to the pump until 
the manometer gauge connected with the 
pump indicated two centimetres pressure. 
The stop cock was then opened so as to 
admit the gas to the Geissler tube. The 
corresponding manometer gauge at the 
opposite end of the Geissler failed to reg- 
ister the requisite equalization of press- 
ure, there having arisen an oxidization 
of the mercury meniscus by means of 
which the capillary constant between it 
and the glass had been changed. This 
holding of the mercury meniscus was 
large and had to be overcome by vigorous 
tapping of the tube. An analogous effect 
was obtained when the Geissler tube was 
filled with rarefied air, and also when it 
was filled with nitrogen. When, however, 
it was filled with dry hydrogen, the hold- 
ing effect was comparatively inappreciable. 
The oxygen produced by the dissociative 
effect of the electric discharge combined 
with the hydrogen and no longer oxidized 
the surface of the mercury. In this con- 
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Fig. 2.—GEI8sLER TUBE BETWEEN Two 
MANOMETER GAUGES. 
nection it may be observed that the mer- 
cury meniscus in the Lippman electrome- 
ter is affected principally when it is made 
the positive pole, and, therefore, oxygen 
is liberated. 

Perhaps the most striking experiment 
in this connection can be made with the 
steady current from a large storage bat- 
tery. When Geissler tubes, preferably a 
half a centimetre internal diameter are 
provided with copper terminals, and are 
filled with dry hydrogen at pressures of 
one millimetre to one-tenth of a milli- 
metre, a steady diminution in the press- 
ure of the gas results from the applica- 
tion of the discharge; the light of the 
spectrum grows dimmer and dimmer, 
then the cathode rays appear, finally the 
X-rays, and then no discharge can be 
forced through the tube until a much 
higher electromotive force is employed, or 
heat is applied to the tube. This heat 
evidently drives off water vapor from the 
walls of the tube together with air, a 
fresh application of the steady current 
again diminishes the pressure in the tube 
to an apparent vacuum. ‘Thus one can 
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exhaust, so to speak, a Geissler tube by 
employing a steady current of electricity 
to dissociate the ever-present water vapor. 
With copper electrodes, the oxidization 
produced by this dissociation is more evi- 
dent than with other metals; although I 
have observed it with magnesium termin- 
als, with iron terminals and with other 
metals. 

These experiments lead me to believe 
that, just as in chemical reactions, a cer- 
tain amount of water vapor or humidity 
is essential to conduction in gases, whether 
brought about by what is called chemical 
affinity or electrolytic action. 

I have dwelt upon the broadening of 
the lines of metals in capillary tubes. This 
phenomenon is also observed with hydro- 
gen lines, and was first noticed by Live- 
ing and Dewar, Chemical News, 47, p. 
122, 1883. These authors attributed 
the broadening to compression of the gas 
in the narrow capillary under the effect 
of a powerful condenser discharge. Their 
method of experiment was as follows: the 
tube was exhausted only to perhaps five 
or six centimetres pressure, so that a 
white discharge of a spark nature passed 
through the capillary and then spread out 
to electrodes placed in the large ends of 
the tube. When the tube was viewed end- 
on, a continuous spectrum was seen in 
the capillary; moreover, this continuous 
spectrum was crossed by a dark line which 
resulted from the absorption of heat in 
the colder layers of gas in the larger por- 
tions of the tube. 

The broadening of the spectra of the 
vapors of metals which I have observed 
in capillary tubes has thus its analogy 
in the case of gaseous spectra. 

Having obtained reversals of the spec- 


Fie. 3.—GEISssLER TUBE, SECOND GaP ar S. 


tra of metallic vapors under new condi- 
tions, I was naturally interested in the 
experiment of Liveing and Dewar, es- 
pecially since a controversy had arisen 
between M. Cantor and E. Pringsheim 
in regard to the possibility of the reversal 
of gaseous lines in Geissler tubes. M.. 
Cantor’ concluded from his experiments 
that such reversals do not occur in the 
phenomena of luminescence, such as one 
obtains by the discharges o1 electricity in 
Geissler tubes. Pringsheim objected to 
these conclusions on the ground that 
Cantor did not observe a sufficiently nar- 


1 Ann. der Phys. n. 8, 1900, p. 462. 
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row portion of the spectrum of the gas 
and did not use sufficient dispersion. 
Pringsheim? quotes the results of Liveing 
and Dewar in support of his position. 

In repeating Liveing and Dewar’s ex- 
periment, it occurred to me that objection 
might be brought against it on the ground 
that it was a spark discharge and not a 
clearly marked glow or luminescent dis- 
charge such as Cantor evidently had in 
mind. I therefore placed a second spark 
gap (Fig. 3, S) just outside the inner 
capillary of the large Geissler tube pro- 
vided with an inner capillary, as I have 
previously described in speaking of the 
temperature inside a capillary and in the 
space just outside. The discharge passed 
first through the capillary and then by 
means of an outside connection through 
the second spark gap; thus the light from 
the capillary passed through the light 
from the second spark gap. In both cases 
the light was a glow or luminescence and 
not a white spark discharge, the pressure 
in the tube being from one to two centi- 
metres. 

A Rowland grating was employed and 
an cye-piece was fixed on the C line of 
hydrogen. The second spark gap gave a 
fine bright line of the apparent length of 
the slit, the capillary a continuous spec- 
trum, and where the fine bright line 
crossed this continuous spectrum it was 
reversed. 

Kirchhoff’s law of radiation thus ap- 
plies to the radiation in Geissler tubes, 
and Pringsheim’s contention is justified. 
If the solar corona is an electrical phe- 
nomenon of the nature of juminescence it 
can exhibit either bright lines or dark 
lines according as it is hotter or colder 
than the background. 

In this study of the upper limit of tem- 
perature which one can reach by electric 
discharges through rarefied gases, we per- 
ceive that spectrum analysis is one of the 
most difficult analyses which modern sci- 
ence has revealed, There are a few broad 
facts such as Doppler’s principle and the 
reversal of spectral lines according to 
Kirchhoffs law; on the other hand there 
is ionization, dissociation, adsorption and 
absorption, all modified by the glass or 
quartz vessels which must be employed. 

M. Cantor calls attention to the fact 


“that Hitterf failed also to observe re- 


versals of spectral lines in the case of 
electric discharges in Geissler tubes. Hit- 
torf speaks of a first series of hydrogen 
lines which are seen with feeble discharges. 
This feeble spectrum with its bands seems 
to be a peculiarly luminescent effect in 
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which any translatory or colliding effect 
of the molecules is a minimum. ‘The 
new theories in regard to the composite 
nature of the atom seem to demand an ex- 
tension of our views in regard to the 
nature of the light emitted by atoms and 
their aggregates under the stimulus of 
an electric discharge. The phosphorescent 
and fluorescent light of a gas under this 
stimulus may arise from the mechanism 
of the atom and therefore may not give 
sensible heat. The combination of atoms 
into molecules, and their dissociation and 
formation of new combinations, may give 
the spectra we usually observe under the 
effect of fairly strong electric discharges, 
and provide the sensible heat which can 
be measured by the bolometer or the ther- 
mal junction. 

Spectrum analysis of the future thus 
becomes more and more difficult of ap- 
plication, and one of its most important 
fields is in the study of phosphorescent 
and fluorescent light emitted by gases. 
We seem to be on the point of regarding 
the light and heat of the sun more from 
the electrical standpoint. And the study 
of discharge of electricity in rarefied gases 
assumes a great importance. 
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The Copper Mines of Vermont. 
Mr. Walter Harvey Weed, of the United 
States Geological Survey, made a brief 
reconnaissance in September, 1903, of the 
copper mines of Vermont. The salient 
features of the deposits studied by him 
in this preliminary visit are described in 
a paper which is included in the Survey’s 
recent bulletin (No. 225) entitled “Con- 
tributions to Economic Geology, 1903.” 
Copper mining was once one of the 
chief industries of the state of Vermont. 
Prior to the opening of the Michigan de- 
posits, Vermont's most important mine, 
the Ely, was the largest copper producer 
in the country. e The deposits belong to 
a type that is well known in many parts 
of the world and that includes some of 
the most famous producers. In character 
and copper content the Vermont ores cor- 
respond to the ores found at Ducktown, 
Tenn., and can probably be as cheaply 
mined and treated as those of that locality. 
They are also similar to the deposits found 
in the province of Quebec, Canada, which 
lie almost due north of the Vermont belt. 
The Vermont deposits contain vast 
amounts of low-grade copper ore, which 
only await development through some 
cheap method of treatment to become 
phenomenal producers. The ores pre- 
sent considerable variation im their eon- 


tent of silica, but are of fairly constant 
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mineralogic character and are very wni- 
form in their percentage of copper. 

These deposits occur in the hilly region 
that forms the eastern part of the Green 
mountains. The belt contains three dis- 
tricts, Corinth, Copperfield, and South 
Strafford, which lie in a north-south line 
from seven to ten miles west of Connec- 
ticut river. 

The thickness of the ore bodies varies 
at different localities. At the Elizabeth 
mine the ore was as much as 100 feet 
wide in the open-cut workings, and on 
the 225-foot level it is thirty-five feet 
between walls. The ore has a maximum 
width of twelve feet at the Union and 
at adjacent properties in Corinth town- 
ship, and of twenty feet at the Copper- 
ficld property. The depth to which these 
deposits extend is not known. At the 
Ely mine, the inclined shaft is 3,400 feet 
long, and its bottom is below the sea 
level. The ore body consists of several 
lenses, so that one lens may pinch out; 
but in the Union and Ely mines the 
ore continues in overlapping lenses to 
the greatest depth attained. The ore 
bodies are remarkably free from water. 
At a depth of 3,400 feet on the dip, or 
1,500 feet vertically, the Ely ore body is 
very dry, the water of the mine being 
confined to a few hundred feet of upper 
workings. The ore and incasing rock 
are very solid in all the mines and prac- 
tically no timbering is used. 

Mr. Weed gives interesting details about 
the history, equipment and present de- 
velopment of mines in the three districts 
of the belt. The Elizabeth mine, near 
the town of South Strafford, was opened 
as early as 1793, and its magnetic pyrite 
was used for the manufacture of cop- 
peras. The great Ely mine was discov- 
ered in 1821, and has been successfully 
worked most of the time since then. Bad 
management and litigation have several 
times caused the mine to be closed down 
or to change hands, but whenever min- 
ing operations have been continued it 
has yielded a large output of copper. | 
~ 
The Use of Modern Telephones as 

Applied to Railroads. 

In a paper read at the annual meeting 
of the Association of Railway Telegraph 
Superintendents at Indianapolis, Ind., 
Mr. B. A. Keiser gave some interesting 
statistics on the development of the tele- 
phone in connection with railroading. 
From a beginning in which the telephone 
was merely used for public information, 
it has developed to an indispensable 
feature of railroad handling. As an ex- 
ample he cited the New York, New Haven 
& Hartford Railroad Company, which, 
from a modest start, has increased its 
telephone system in the past ten years so 
that it now has 1,500 telephones besides 
a number of private branch exchanges 
and its own metallic cireuits between 
various cities. Telephones are used mMm 
operating departments, towers and switel 
cabins and save a great deal of time which 
was formerly lost in despatching mforma- 
tion by messengers, 
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Inclined Cable Road 


HE incline cable railway leading up 
to the Hohensyburg was opened 
in- September, 1903; the road 

forming the latter part of an extension 
to the Horder Kreisbahnen system. 


i ee ee ee ee eee 
: 


563 


up to the Hohensyburg, Westfalen Province, 


Germany. 


By Franz Koester. 


sides being five to one where the bed is 
cut in the solid rock in the mountain 
side and 1.25 to 1 where it is laid on good 
soil or is built on hills not exceeding 5 
metres (16.4 feet) high. 


Fig. 1.—GENERAL VIEW oF THE INCLINED CABLE ROAD, SHOWING ONE oF THE STONE ARCHES. 


The cable road connects with the ad- 
hesion road leading from Westhofen to 
Hohensyburg which was opened at the 
same time. Both the cable and adhesion 
roads are owned by the General Local 
and Strect Railway Company, of Berlin; 
the former road was built by the Allge- 
meine Elektricitaits-Gesellschaft, of Ber- 
lin. 

The inclined railway was built for the 
purpose of carrying excursion parties, and 
the schedule is arranged with this object 
in view. The entire length of the line 
is 445 metres (1,459.6 feet). and the 
gauge is 1 metre (3.28 feet); the same 
as on the adhesion road. 

The difference in elevation between the 
terminals of the road is 93 metres (305 
feet); the elevation being overcome by 
means of a number of inclines on which 
the grade varies from a minimum of 15.5 
per cent to a maximum of 31.6 per cent; 
the former being at the beginning of the 
ascent and the latter at the top, thus re- 
ducing the power required for starting to 
the lowest possible value. The road ends 
on a plateau at the top of the mountain. 

The road-bed is 2.12 metres wide (7.9 
feet) at the crown, and 3 metres (9.8 
feet) wide at the base, the slope of the 


There are two stone arches on the line, 
one carrying a roadway under and the 
other over the tracks. The rails are a 
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The fish-plates are of angle-iron con- 
struction, the details of the rails and joint 
being well shown in the figure. The ties 
are of iron-trough construction and are 
spaced 1 metre (3.28 feet) apart, ballasted 
with 25 centimetres (0.08 foot) of trap 
rock. All the rail joints on the line are 
supported ; the ties at each joint being se- 
curely anchored in a bed of concrete, 2 
metres (6.5 feet) long and 7 metres (2.3 
feet) wide. , 

The rail, which is 10 metres (32.8 feet 
long, is clamped to the tie by a fastening 
which fits into a recess in the fish-plate, 
and makes an exceedingly rigid joint. 
Unusual precautions are necessary on this 
road to prevent creeping of the rails and 
movements due to the operation of the 
brake shoes which work against them. 

As the road is built with a single track, 
a turn-out sixty feet long is provided 
at the centre of its length, the distance 
from centre to centre of the tracks at the 
turn-out being 2.6 metres (8.5 feet). 
The cars are 2.1 metres (6.8 feet) wide. 
The operation of the switch at the turn- 
out is automatic, the outer rails being 
continuous and the inner ones being cut 
away to allow for the passage of the 
brake shoes and the cable. The outer 
wheels of the cars are provided with a 
double set of flanges, while the inner 
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Fig. 2.—Two Carer PASSING ON THE ‘TURN-OvVT. 


modification of the standard T-rail, in 
order to admit of the proper operation 
of the brake shoes which act on the sides. 


wheels are coned and have a single flange. 
The cable is carried on cast-iron rolls, 
varving in size from 310 to 520 milli- 
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metres (1 to 1.7 feet) in diameter and 
spaced from 7 to 8 metres (23 to 26 feet) 
apart. On the straight track two rolls on 
one axle are employed, while on curves, 
and at the turn-out, the rolls are carried 


on separate axles inclined at an angle to 
the horizontal. 


Fic, 3.—EnainE Room, SHOWING MOTORS AND INTERMEDIATE GEARING. 


There are two stations, one at the up- 
per and one at the lower end of the line. 
The lower station is built of brick and 
wood, the track and platform being roofed 
over. The upper station is also of brick 
and wood construction and is built in 
steps on the incline. Besides containing 
the track and platform which are roofed 
over, it also contains the power plant for 
operating the road and the cable-wheel 
and pit. In the upper part of the build- 
ing is the storage-battery room and two 
rooms for the employés. A car-inspection 
pit is provided under the shed at each 
station. 

Both stations are lighted inside and 
out by sixteen-candle-power incandescent 
lamps. The machine room is equipped 
with the motors, intermediate gearing and 
cable-sheaves, around which the cable is 
wound several times in order to prevent 
slipping. 

The electrical equipment was furnished 
bv the Allgemeine Elektricitits-Gesell- 
schaft. of Berlin, and the mechanical, by 
SRette  Sentsche Elbschiffahrts-Gesell- 
schaft, Dresden. The sheaves are 3 me- 


ELECTRICAL REVIEW Vol. 45—No. 15 


tres (9.8 feet) in diameter and are pro- 
vided with a heavily built gear which is 


bolted to the wheel. In order to prevent serves to operate the automatic brake. 
excessive wear on the cables the grooves 


Spring buffers are also provided at both 

in the sheaves are lined with wood. ends of the line. A reduced profile of the 

The motor is coupled to the interme- road properly connected by gearing is 

diate gearing by means of a Zodel-boith Provided in the engine room so that the 

engineer may at all times be able to ac- 
curately locate the cars on the line. 

The cable is of cast steel and of a pat- 
ent construction with an outside diameter 
of 25 millimetres (1 inch). It is made up 
of five strands, which are wound around 
a hemp core, each strand is made up of 
nine wires, one of which has an elliptical 
section, while the other eight are circular 
in cross-section and have a diameter of 
2.45 millimetres (0.1 inch). The weight 
of this cable is 2.8 kilogrammes (6.2 

. pounds) per metre. It is designed with 
a factor of safety equal of 11.5. 

The greatest tension on the cable oc- 
curs when the ascending car filled with 
passengers enters the heaviest grade and 
the greatest power is required from the 
motor when at the same time the descend- 
ing car is empty and is at the place of 
least grade. Under the worst conditions 
the tension on the cable is 29.3 kilo- 
grammes (64.6 pounds). 

The sheaves are motor-driven by means 
of gearing, the engine room being 
equipped with two motors, one of which is 
held im reserve. The power required for 
operating the road amounts to 59.5 horse- 
power and adding fifteen per cent to this, 
in order to provide for friction and brak- 
ing, the necessary power is raised to 68.5 
horse-power. 


The motors installed have a normal rat- 


in contact with the car and releases a 
weight in the engine room which in turn 


coupling which allows for reversing. 
The intermediate gearing is provided with 
a brake which may be operated either 
automatically or by hand, in the engine 
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Fic. 4.—THe TRACK CONSTRUCTION OF THE INCLINED ROAD. 


room, and is used in case of emergency 
for stopping the cars on the line. 

In case the engineer should neglect to 
shut off the power and stop the cars when 
they have arrived at the stations an 
emergency lever is placed in the inspec- 
tion pit at the upper station. This comes 


ing of seventy-two horse-power; revolve 
at a speed of 390 to 410 revolutions per 
minute and take current at 500 volts. 
They are capable of operating satis- 
factorily with an over-load of thirty pet 
cent. The motors are of the direct-cur- 
rent, shunt-wound type, the levers of the 


—— = = 


October 8, 1904 


field and armature rheostats being so con- 
nected mechanically that the resistances 
of the armature circuit are not cut out 
before the field circuit has been closed. 
By this arrangement the attendant is able 
to send current into the armature only 
after the magnetic field has reached its 
normal intensity. An automatic circuit- 
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Fia. 5.—AUTOMATIC SHORT CIRCUITING DEVICE. 


breaker is connected in the circuit of each 
motor. 

The direct current for the motor is 
furnished by a power station in Schwerte, 
wires having a cross-section of 95 square 
millimetres (0.7 inch) being carried on 
an iron pole line. This current also sup- 
plies power for the adhesion road at 500 
volts pressure. To compensate for the 
drop, a booster-set, consisting of a gen- 
erator furnishing 200 amperes at ninety 
volts, and running at a speed of 550 
revolutions per minute direct-connected to 
a 28.5-horse-power 500-volt shunt-wound 
motor, is furnished. The return circuit 
is formed by the rails of both the cable 
and adhesion roads which are bended with 
copper. 

In order to ensure the continuous opera- 
tion of the station, in case of any break- 
down in the line, a storage battery of 240 
cells and having a one-hour discharge- 
Tate of 148 amperes has been provided. 
For charging the batteries, there is in- 
stalled in the operating station a booster- 
set, consisting of a direct-current genera- 
tor, capable of furnishing seventy-eight 
amperes at 150 volts or fifty-six amperes 
at 160 volts, the generator being direct- 
connected to a 500-volt direct-current 
motor. An automatice short-circuiting ar- 
rangement is provided, which operates in 
case the motor of the booster-set should, 
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for any reason, reverse its direction of ro- 
tation; the arrangement for this circuit 
is shown clearly in the cut. A rotary 
transformer-set in the operating station 
transforms the 500-volt current to 220 
volts and furnishes power for lighting the 
station and grounds in the vicinity. 

The cars for the cable road are specially 
built, for the average grade of one in 
five, they have a maximum capacity of 
forty persons; are 7.3 metres (23.9 fect) 
long inside the buffers and 5.9 metres 
(19.3 feet) long inside the car; they are 
2.1 metres (6.9 feet) wide and the axles 
are on 3.2-metre (10.5-foot) centres; the 
car bridge, built of angle-iron, rests on 
cight springs on the trucks. 

The cars are entered at the side. The 
interior is divided into four compart- 
ments, the seats in the rear one being so 
arranged that they may be removed to in- 
crease the standing room. Each car is 
equipped with two elastic buffers. 

As one car ascends while the other de- 
scends, the ends of the cable are fastened 
on the car body; this necessitates very 
careful work in order to avoid trouble due 
to disintegration from various causes at 
the fastenings. The ends of the cable 
terminate in conical-shaped boxes; the 
hempen core is removed for a length of 
200 millimetres (6.5 inches) and the end 
of the cable, leaving a length free, is then 
wrapped tightly with wire. The strands 
are then separated inside the holder, the 
ends bent inward, and each strand care- 
fully cleaned, a composition consisting of 
ten per cent copper, ten per cent anti- 
mony, and eighty per cent tin is then 
poured into the cable-holder, previously 
warmed, and allowed to solidify. 

Each car is provided with three sets of 
rail clamps, two of which are automatical- 
ly operated in case of accident to the ca- 
bles. The third is operated by hand and 
may be controlled from either the front 
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Fie. 6.—DETAIL oF CABLE FASTENING. 


or rear platform. The automatic brake 
operates in case of a break in the cable or 
if the car should become stalled and the 
cable accumulate slack. In operation the 
brake clamps the rail. and at the same 
time the flangeless wheel, and forces it 


against the rail. 
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Every possible provision has been made 


to ensure the safety of operation; ihe 


cars and stations are equipped with audi- 
ble bell signals and visible light sig- 
nals, and are at all times con- 
nected by telephone. In addition to 
this, as previously described, the engineer 
has, at his side, a reduced-scale plan of the 
road, by which he is enabled at any in- 
stant to note the position and condition 
of the cars on the line. A series of very 
complete tests has been made on the road 
and its equipment since its opening. The 
results in every case have been entirely 
satisfactory. 
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Cultivation of Rubber in Nicaragua. 

On the plantation of Mr. J. C. Horter, 
in the Pearl lagoon district, Nicaragua, 
the cultivated rubber trees were recently 
tapped for the first time. The trees are 
seven years old, having been planted in 
1897 in a nursery, and transplanted 
the following year in a clearing. They 
have attained heights of from forty to 
forty-five feet, and measure in circum- 
ference from seventeen to thirty inches. 
Six thousand of the trees were cut and 
534 pounds of rubber, an average of one 
and one-third ounces to a tree, obtained. 
Mr. Horter, in the absence of precedents, 
went about the work very conservatively, 
and is not disappointed with this slight 
yield. In fact, upon tapping a tree ex- 
perimentally two weeks after the first 
attempt, it yielded as much rubber as 
at first. A third tapping gave similar 
results, without harm to the tree. The 
trees are healthy and all seem to have 
been benefited by the treatment. The 


results of next year will probably show de- 
finitely how much rubber can be got from 
a given number of well-cared-for eight- 
vear-old trees, and will probably answer 
the question, for the existing conditions 
at least, as to whether the cultivation of 
rubber trees can be made a financial 
SUCCESS. 


—_ 


An Austrian Single-Phase Railway. 

The European journals report that the 
single-phase railway running through the 
Stubai Alps, in Austria, was opened on 
August 1. This road is fed by a single 
trolley at 2,700 volts from one transform- 
er substation. The feeder voltage is 10,- 
000 and the frequency is forty-two cycles 
per second. The road, which has a gauge 
of one metre, is eleven and one-half miles 
in length. The maximum grade is 4.6 per 
cent and the highest speed reached is 
fifteen and one-half miles per hour. The 
road ascends from an altitude of 1,870 
feet to 3,500 feet and it is said that its 
cost was $555,000. 
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Batteries and Accumulators with 
Heavy Acid. 

An attempt to construct an electric 
battery without using the usual inorganic 
acids has been made by M. Mario Buffa. 
In electrolyzing sodium oleate and sodium 
laurostearate, he found that a counter 
electromotive force of nearly two volts 
was set up. It occurred to him that it 
might be possible to construct a battery, 
using these substances as the electrolyte. 
He found that many of the fatty acids or 
their salts would act upon the metals, 
setting up a considerable electromotive 
force, but the electrolyte itself was a poor 
conductor, and hence valueless for use in 
a battery. However, he found that lauro- 
stearic acid is a good conductor, and he 
has constructed a number of primary bat- 
teries using this substance as the ex- 
citing material. Laurostearic acid is not 
soluble in water, but is soluble in alcohol 
and in ether. It melts at forty-four de- 
grees centigrade, and the formula is 
given as C,,H,,0,. It also dissolves in 
glycerine, forming an oil. It was found 
that a suitable electrolyte was formed by 
saponifying laurostearic acid by means of 
sodium hydrate. The proportions of the 
mixture are 4.5 parts of the acid, 12 parts 
of the sodium hydrate, and 83.5 parts of 
water. This solution has a low resistance, 
and gives a high number of ampere-hours 
per unit weight. It has one defect, 
namely, its tendency to crystallize. This 
may be prevented by coating the surface 
with a layer of paraffin. The best nega- 
tive electrode for the batteries is amalga- 
mated zinc. Carbon, iron, nickel or cop- 
per, wrapped in some depolarizing mate- 
rial, may be used as the positive electrode. 
Potassium permanganate can not be used, 
since it diffuses through the soap. Per- 
oxide of copper, lead, manganese and 
nickel are satisfactory. This soap can 
also be used as the electrolyte for cells 
of the Edison type, thus transforming 
these into dry batteries. An advantage 
of these laurostearate cells is that the elec- 
trolyte is very cheap, and is often used 
to adulterate certain soaps. The batteries 
are absolutely dry, and, compared with 
ordinary dry cells, they are equal in power. 
There is no local action, because a laver 
of gray oxide forms upon the zine plate 
and protects it from the electrolyte. M. 
Buffa has constructed an accumulator on 
this principle. It is of the tray type, 
being formed of small trays piled one 
above the other. Each tray contains a 
layer of zine amalgam in a semi-lquid 
form. This is the negative electrode. On 
the amalgam is placed a layer of lauro- 
stearic soap, prepared as described. This 
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laver is a few millimetres in thickness. 
Upon the soap is placed a layer of the 
depolarizing material. This is merely a 
paste formed of the soap itself and some 
peroxide. These trays are piled up so 
that the bottom of each comes in contact 
with the depolarizing paste in the one 
below. The trays themselves may be of 
a number of materials, iron being very 
satisfactory. This apparatus has been 
found to be very convenient.—Bulletin de 
la Association des Ingénieurs Electriciens. 

same 
Trial of a 240-Horse-Power Diesel 

Oil Engine. 

Tests were recently made of a 240- 
horse-power Diesel oil engine at the mak- 
ers’ works in Ghent, Belgium. The en- 
gine was of the inverted vertical tvpe, 
with three cylinders and three cranks set 
at 120 degrees. It was intended to meas- 
ure the power developed, but the brake 
used was insufficient for the work, and the 
results given in this article by Mr. Long- 
ridge, who conducted the work, are based 
on the indicated horse-power. The cycle 
of this engine consists of four strokes. 
During the first down-stroke air at at- 
mospherie pressure enters the cylinder. 
Upon the next up-stroke this air is com- 
pressed to something over 500 pounds 
per square inch, and the temperature is 
thus raised sufficiently to ignite the oil, 
which is sprayed into the cylinder during 
the next down-stroke by means of a jet 
of air taken from a reservoir where the 
pressure is maintained at about 800 
pounds per square inch. The oil ignites 
and burns, maintaining the initial press- 
ure until combustion is completed. This 
is followed by expansion, to the end of 
the stroke, and on the following up-stroke 
the contents of the cylinder are expelled. 
The fuel used was crude Texas oil. The 
calorific value, computed from the chemi- 
cal constituents, was found to be 18,860 
British thermal units per pound; that 
found from a Berthelot-Mahler bomb ca- 
lorimeter was 18,900 British thermal 
units. Deducting from this the heat of 
evaporation of the water formed during 
the process of combustion, the available 
calorific value was 17,770 British thermal 
units per pound. During several of the 
tests, samples of the expelled gases were 
taken and examined chemically. They 
showed about 7.25 per cent of carbon di- 
oxide; from nine to ten per cent of oxy- 
gen; about eighty-three per cent of nitro- 
gen, and a trace of hydrocarbon. These 
figures show an excess of nitrogen, which 
is attributed by Dr. Bone, who made the 
examination, to an incomplete combus- 
tion of the oil. He believes part of the 
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vil suffered purely thermal decomposition, 
or possibly partial and non-explosive com- 
bustion before the mixture of oil and air 
became ignited in the cylinder. The re- 
sults of four tests are given. In that 
showing the best performance, the indi- 
cated horse-nower, corrected, was 285. The 
mean effective pressure on all pistons was 
95.6 pounds per square inch. It was ap- 
proximately the same on all three pistons. 
The heat account for this performance is 
as follows: the calorific value of one 
pound of oil is taken as 17,770 British 
thermal units; the heat equivalent of the 
work done was 7,606 units, being 42.8 
per cent of the whole; the heat carried off 
in the jacket water was 4,580 units, 
or 25.8 per cent; that lost in the 
exhaust gas was 5,720 units, be- 
ing 32.2 per cent of the total. This leaves 
a negative loss unaccounted for of 136 
units, or about 0.8 per cent. As there is 
very little loss due to radiation—all of 
the cylinders being jacketed—this dis- 
crepancy is probably due to unavoidable 
errors in the test.—Mechanical Engineer. 
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Convention of the Illinois State 
Electric Association. 

The annual convention of the Illinois 
State Electric Association was held at 
Decatur, Ill., October 5 and 6. The hotel 
St. Nicholas was made headquarters. The 
official headquarters was at the office of 
the Decatur Railway and Light Company. 
and the meetings were held in the same 
building in the Elks’ clubrooms. On the 
evening of October 5, the visitors were 
entertained at the Opera House, and all 
business was concluded by noon on Octo- 
ber 6. Special cars took the party on 
an inspection trip over the new interur- 
ban road from Decatur to Springfield, 
and an inspection was also made of the 
Riverton power plant. 

See E sae 

Electric Railways in Scotland. 

United States Consul Rufus Fleming 
reports that the town council of Leith, 
Scotland, has acquired the horse-car lines 
within the borough from the private com- 
pany which has heretofore operated them. 
It is purposed to construct the lines, and 
the single-wire overhead trolley system 
will he recommended for adoption. The 
plans proposed contemplate the use of 
centre poles ereeted in the middle of the 
street. The length of the line is a little 
over five miles. 


Stoves in Trolley Cars. 

The Public Service Corporation, of 
Newark, N. J., has begun the installa- 
tion of ordinary stoves in all of its cars, 
and expects to use them exclusively for 
heating purposes during the coming win- 
ter; electrice heating and hot water sys- 
tems having proved neither satisfactory 
nor economical, 
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BY J. STANLEY RICHMOND. 
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In order to logically consider this and 
several other questions, the writer has 
found, as a result of some very thorough 
investigations and by dealing with elec- 
trical metaphysics in a somewhat origi- 
nal way, that it is absolutely impera- 
tive that all electrical phenomena should 
be looked upon as the result of differences 
between different points of a certain con- 
dition of matter; which condition, for con- 
venience, may be termed its electrical con- 
dition; and that the expressions voltage, 
potential and direction of transmission 
should be so clearly understood that they 
will always be correctly applied and there- 
by prevent confusion. For voltage is the 
degree of intensity of electrical condition 
at one point only, while potential is the 
difference between the voltage of one point 
and the voltage of another point. Direc- 
tion of transmission, being self-explana- 
tory, requires no definition. 

It is also advisable, perhaps, in order 
that the reader may easily follow and as- 
similate the diagrams and arguments 
which will be used, to recall to his memory 
some elementary information, probably re- 
ceived in his school-boy days, by defining 
in a clear and simple manner the meaning 
of the word zero. For, in the systematic 
consideration of any condition of matter, 
it is requisite to have a starting point 
which is so termed in order to argue clear- 
ly and to measure correctly and compara- 
tively. 

That absolute zero signifies nothing is 
generally known. When one deals with 
something, therefore, such “something” is 
a plus quantity to “nothing” or absolute 
zero. As it is often impossible to obtain 
an absolute zero, it becomes necessary to 
adopt a known plus condition as an arbi- 
trary zero; and, if possible, such should 
always be to absolute zero the same amount 
plus. 

Such an arbitrary zero is just as neces- 
sary for electrical measurements, in many 
cases, as it is in temperature measure- 
ments. Unfortunately, however, the pres- 
ent state of knowledge in regard to elec- 
trical metaphysics is such that a standard 
arbitrary zero can not be adopted. The 
Voltages of different points of the earth 
Over a somewhat circumscribed area are 
approximately equal, however, during con- 
ditions of inoperation of earthed electrical] 
plant. The normal voltage of the earth 
during operation, therefore, is the most 
satisfactory arbitrary zero that can at pres- 
cnt be obtained. 
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It may be incidentally stated that it is 
necessary for convenience to sometimes 
use, besides absolute zero and arbitrary 
zero, two other zeros designated, respec- 
tively, self-zero and medial-zero ; self-zero 
being the voltage of the point in a gen- 
erating and transmission medium having 
the lowest voltage and medial-zero the 
voltage of the middle points electrically 
of such. 

In the issue of the ELECTRICAL REVIEW, 
August 30, 1902, appeared an abstract of 
a lecture on the “Electrolysis of Gas 
Mains,” delivered, if correctly understood, 
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have a much lower voltage than such 
arbitrary zero, and then that a consider- 
able amount of metal forming a portion 
of the return should be earthed from the 
low-voltage pole to the point of the return 
having arbitrary zero voltage, to obtain 
which two factors combined is an impos- 
sibility—if one considers plant as illus- 
trated by the lecturer. 

Extensive experiments carried out by 
the writer have proved that the voltages 
derived by portions of the earth or earthed 
auxiliary conductors, as a result of the op- 
eration of grounded recirns, depend, 


Fic. 1.—VonTaGE CONDITIONS ASSUMED. 


before the members of the Gas Institute 
of Great Britain, a portion of which reads 
as follows: “taking the earth itself gen- 
erally as being at zero pressure, or to use 
the water analogy, at zero level or head, 
we may consider that one end of the rails 
would, in the extreme case mentioned, be 
fiftcen volts above the zero, and the other 
fifteen volts below.” 

A very important factor, apparently lost 
sight of when the lecturer expressed such 
opinions to the members of the “institute,” 
is (while the earth has its electrical con- 
dition over a given area, such as that over 
or through which an average traction sys- 


somewhat, upon the amount (surface) of 
uninsulated grounded metal in their im- 
mediate vicinity. One experiment [con- 
ducted at a point in a river about one- 
quarter of a mile distant from a power- 
house, when such point of the river was 
about ten volts higher than the low-volt- 
age pole of the machine (self-zero of the 
svstem) ] was somewhat as follows: one 
end of a 500,000 circular mils insulated 
cable was connected to the low-voltage bus- 
bars and the other end to a built-up circu- 
lar collector plate having a surface, ap- 
proximately, of 900 square feet. The 
plate was lowered into the water, so that 


Fra. 2.— CONDITIONS OF ABNORMAL EARTH VOLTAGE. 


tem is operated, more or less equal at all 
points during inoperative conditions) that 
the electrical condition or voltage of the 
earth contiguous to the earthed return 
of a traction system during operation 
varies from point to point, the voltage of 
each point being more or less controlled 
by the nearest portion of the return. To 
have a portion of the earth, of any prac- 
tical dimensions in so far as the question 
at issue is affected, at a lower voltage than 
normal (arbitrary zero of the district) 
would require, to commence with, that the 
low-voltage pole of the generator should 


it rested on the river-bed. As a result, the 
plate had a voltage equal to the self-zero 
of the svstem, while the water at a distance 
of only some twenty or thirty feet away 
remained at its usual abnormal voltage; 
that is, two points of the water situated 
some twenty or thirty feet apart showed a 
potential of about ten volts. The infor- 
mation so obtained agrees with the fact 
that if the low-voltage pole of a motor is 
connected to a ground plate and the other 
pole to a trolley wire of an earthed system 
the motor will not “turn over.” It is 
Important, in connection with the descrip- 
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tion of this experiment, that the fact 
should be mentioned that the self-zero waa 
below the arbitrary zero, owing to the 
fact that a considerable length of insulated 
cable connected the rail-return to the low- 
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lated from each other. The cross-section 
shading would then represent voltage con- 
ditions lower than and the straight shad- 
ing that of the voltage conditions higher 
than zero (arbitrary zero voltage of the 


Fic. 3.—GROUND RETURNS. 


voltage bus-bars, the theories in connection 
with which will be explained later. 
Another experiment consisted in the 
breaking of a rail-return at two points 
about one-third of a mile apart by remov- 
ing the fish-plates and springing apart 


oe 


district). The depth of the shading, in 
both cases, would represent the degree of 
the earth voltages below or above such 
zero. No shading, of course, would repre- 
sent zero voltage. A chart representing 
the conditions of abnormal earth voltage 


Fic, 4.—Grounp RETURNS. 


and raising the rail-ends, so that a por- 
tion of the track about one-third of a mile 
long was insulated (except by contiguous 
earth paths) from the remaining track. 
When a car at full load was near one of 
the breaks, a potential of ten volts was ob- 
tained between the end of the insulated 
portion of the track and the end of the 
rail-return from which it was insulated 
(track running to the power-house) , which 
potential gradually decreased as the car 
receded from the break until it became 
almost nil when the other break was 
reached. Incidentally, it may be said that 
the break at both ends appeared to cause 
no practical interference with the opera- 
tion of the car. These two examples, 
though apparently contradictory to each 
other, support, as will be understood later, 
the criticisms which will be made on the 
lecturer’s opinions diagrammaticallv illus- 
trated in Fig. 3. 

Fig. 1 is a chart illustrative of voltage 
conditions such as assumed by the lecturer. 
Now to obtain such conditions would re- 
quire two generators connected in series 
with the middle point between them (junc- 
tion of one pole of one machine with one 
pole of the other machine) grounded to 
the rail at A; and the outside pole of 
each machine connected the one to the 
trolley wire feeding the section having 
the conditions represented in the chart 
from A to C and the other connected to the 
trolley wire feeding the section similarly 
represented from A to B. The two trolley 
wires, of course, would have to be insu- 


which would actually result (from the op- 
eration of such a plant installation as was 
assumed by the lecturer for explanatory 
purposes) would be as shown in Fig. 2; in 
which A is the point of connection between 
the low-voltage pole of the generator and 
the home terminal of the rail-return, while 
B is the further end of the same return. 
Apropos of the foregoing, consider the 
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cepted by him and involved in the design 
of this diagram. 

Fig. 3 is a reproduction of his Fig. 3; 
in respect to which he explains that EE is 
the return and that its potential with re- 
gard to the earth is represented by the 
dotted line CC; and that the rails are 
“positive” at the far end, while, at the 
near end, they are “negative.” Analyzed, 
this means that CC represents the voltage 
of different points of the rails (rail-drop) 
and EE the voltage of different points of 
the earth or accidental auxiliary returns 
(earth-drops or pipe-drops). A careful 
consideration of the diagram will show 
that the conditions stated by him as exist- 
ing and therein represented can only lead 
to the conclusion that his findings were 
hardly correct. For it is impossible to 
have, if the definitions before given of 
voltage and potential are remembered, one 
point having a difference of voltage equiva- 
lent to the greatest difference of voltage 
existing at any part of a system between 
an earthed track return and some othe: 
accidental auxiliarv conductor , though, as 
will be noticed, his chart represents such 
a difference of voltage as existing at the 
point where the rail return is connected 
to the low-voltage side of the generator. 
As an illustration of such analvsis, con- 
sider, in the diagrammatic sketch of a 
plant, marked Fig. 4, that A represents a 
generator with its low-voltage pole B con- 
nected directly to J, the home terminal 
of the rail CC’. Let J and B be connected 
toearth. So, as there is, practically speak- 
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lecturer's diagram marked Fig. 3, which 
is the foundation for the remaining dia- 
grammatic illustrations used by him in 
the consideration of the application of 
negative boostera to grounded returns. 
Now it is perfectly reasonable to assume 


ing, no length of cable connecting J to 
B, the voltage of J and B will be equal; 
that is, as the earth or earthed auxiliary 
returns (contiguous to such point of con- 
nection) derive their abnormal voltage 
from the earthed return, it follows thet 
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that the accuracy of not only the follow- 
ing diagrams, but also his explanations 
of and deduetions from such will, in the 
main, depend upon the accuracy of the 
fundamental principles and reasoning ac- 


such derived abnormal voltage of the earth 
in the neighborhood of J and B must be 
about equal to or, to allow the worst, but 
very slightly higher than that of J and B. 

In Fig. 5 the plant installation illus- 
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trated is the same as that represented in 
Fig. 4, with this exception, that the home 
terminal J of the rail C is connected to 
the low-voltage pole B of the generator 
by a greater or lesser length of insulated 
cable, the drop along which cable, it may 
be assumed, amounts to fifteen volts. As 
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somewhat as shown in Fig. 7; in which, 
ZZ’ being the zero line and A the voltage 
of the low-voltage pole of the generator, 
CC’ would represent the voltage at differ- 
ent points of the rail-return (rail-drop) 
and EE’ the voltage at different points of 
the accidental auxiliary returns (earth- 
c' 


Fia. 7.—GROUND RETURNS. 


a result, the low-voltage pole of the gen- 
erator will, approximately, be fifteen volte 
lower than the arbitrary zero voltage of 
the district, which arbitrary zero will, ap- 
proximately, be equal to that of the voltage 
of the rail at the point J. 


z 
A 


drop, pipe-drop, ete.). ‘Those who have 
been engaged on investigations connected 
with the problems which arise in dealing 
with the question at issue can easily under- 
stand, though, that such plant installa- 
tion (as he allowed for purposes of illus- 
. Cc a 


z 
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A curve showing the voltages of the 
regular track return and accidental auxil- 
lary earthed returns, as a result of plant 
equipment such as is represented in Fig. 
ő, will be somewhat as in Fig. 6; in which, 
ZZ’ being the zero line, J is the voltage 
of the terminal J of the rail, CC’ is the 


tration) could not produce conditions of 
voltage such as he assumed ; and, also, that 
such assumed conditions of voltage, even 
if they were correct, could not be correctly 
illustrated by the diagrammatic principle 
adopted by him. 

To support such statements, consider 
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voltage of different points of the rail-re- 
turn (rail-drop), EE’ ia the voltage of 
different points of the accidental auxiliary 
returne (earth-drops), J to B is the volt- 
age at different points of the return feed- 
ers from the rail-return to the generator 


plant installation such as he assumed ; that 
is, an installation having the rail-return 
(track) connected to the low-voltage bue- 
bars by a negligible length of cable and 
that, as in his illustration, no auxiliary 
return copper (return feeders) are in- 
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(return feeder drop’ and B is the voltage 
of the low-voltage pole of the generator. 
Now if, as the result of plant installa- 
tion such as is represented in the lecturer’s 
diagram, voltages existed such as therein 
graphically shown, such voltages would 
have to be diagrammatically illustrated 


stalled. Turning to Fig. 4 again and to 
somewhat reiterate, CC’ will represent the 
rail-return (track) with its terminal J 
nearest to the power-house connected to 
the low-voltage pole B of the generator— 
by way of the bus-bars, of course. Now 
(as the voltage of such pole is the self-zero 
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of the system, and ae the termina! of the 
rail-return is connected to such pole, and 
as such pole and terminal are earthed— 
due to the rails from such point outward 
being all earthed—and as the voltages of 
the different points of the rail-return are 
derived from the voltages of the low-volt- 
age poles of the motors, which motor volt- 
ages are higher than the arbitrary zero of 
the district) it follows that the arbitrary 
zero and the eelf-zero will, practically 
speaking, agree; that is, be about equal. 
A curve to diagrammatically represent, in 
this case, the voltage of different points 
of the rail-return will, therefore, have to 
be plotted as in Fig. 8; in which, ZZ’ 
being the zero line, CC’ is the required 
curve to correctly illustrate such voltages. 
And, in the same case, to correctly repre- 
sent by a diagram the voltages at different 
points of the earthed accidental returns 
(earth-drors, pipe-drops, etc.) necessitates 
that the rail-drop curve should be plotted 
first (as in Fig. 8) and then that the 
earth-drop should be plotted on such rail- 
drop curve—as shown in Fig. 9—in which, 
ZZ' being the zero line and CC’ the rail- 
drop curve, EE’ represents the voltage at 
different points of the earthed accidental 
returns (earth-drops). The space between 
E and C, therefore, represents the danger 
area, while that between C’ and E’ repre- 
sents the non-danger area. 

As is generally known, the English 
Board of ‘Trade has among its rules and 
regulations applying to the operation of 
grounded returns of “tramway” (street 
railway) companies one which reads as 
follows : 

“7. When the return is partly or entire- 
ly uninsulated, a continuous record shall 
be kept by the company of the difference 
of potential”—difference of voltage— 
“during the working of the tramway be- 
tween the points of the uninsulated return 
furthest from and nearest to the gen- 
erating station. If at any time such dif- 
ference of potential”—difference of volt- 
age—“exceeds the limit of seven volts, the 
company shall take immediate steps to re- 
duce it below that limit.” 

Now, while the regulation is not elastic 
enough to suit, in all fairness, everv road 
using earthed returns, it is a good pro- 
vision and can be lived up to in the ma- 
jority of cases without any financial hard- 
ship—provided that modern approved en- 
gineering practice is rightly applied by 
them in respect to local conditions. 

Unfortunately, however, the engineer- 
ing principles affecting the question and 
application of grounded returns have not 
received from engineers the attention due 
them ; in fact, the principles followed up 
to date have mestly been of the “penny 
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wise and pound foolish” order. The fi- 
nancial “end” of the companies is not to 
blame. For they rely on the engineering 
“end”; which end, unfortunately, has, 
while developing other portions of traction 
plant to a state of efficiency deserving of 
the utmost credit, apparently considered 
that anything was good enough for the 
return, neglecting in many cases to even 
keep up to standard the condition of the 
rail-return from a conductor point of view. 
As for auxiliary copper, such has been 
considered as something only to spend 
money on if outside parties were able to 
force the expenditure for such. So many 
companies, believing that auxiliary copper 
is a dead loss as an investment—which it 
is not—endeavor to live up to this regula- 
tion in the “letter,” but not the “spirit 
of the law” by using negative boosters. 

In so far as negative boosters are con- 
cerned, consider, first, the case when they 
are inserted in series with the rail-return, 
as illustrated in Fig. 10. 

(To be concluded.) 


Convention of the New England 
Water-Works Association. 


The New England Water-Works. Associ- 
ation held its twenty-first annual conven- 
tion at Holyoke, Mass., September 14, to 
16. The headquarters were at the Hotel 
Hamilton, where the technical papers 
were read and business transacted. Part 
of the time was spent in sightseeing, for 
which many local manufacturing concerns 
contributed facilities, including the Co- 
burn Trolley Track Company, the Holy- 
oke Water Power Company and the Deane 
Steam Pump Company. 

The latter company contributed much 
to the pleasure of the visiting delegates 
by providing a large Knox touring car, 
which was used, not only to convey the 
visitors to the Deane steam pump works, 
but also for many other trips. One of 
the latter was a ride to the Ashley pond 
reservoir, the new high-service reservoir 
and the Whiting street reservoir, giving 
the water-works engineers an excellent op- 
portunity to inspect the work in con- 
nection with the high-service reservoir. 

The visitors to the Deane works were 
entertained by Mr. Chas. L. Newcomb, 
manager, and this company also main- 
tained a large reception room at the Hotel 
Ilamilton where all visitors were cordially 
welcomed by Messrs. C. B. Moore and A. 


M. Pierce, of the Deane company’s Boston 
office. 

Henry R. Worthington, of New York, 
also established headquarters at the hotel 
under charge of Mr. Samuel Harrison, 
special meter salesman. The exhibit of 
meters included the well-known Worth- 
ington duplex meter and also that com- 
pany’s disc, hot-water and oil meters. A 
novel and useful application of meters 
has recently been introduced by this com- 
pany, viz., the use of meters for measur- 
ing compressed air. 


ELECTRICAL REVIEW 


THE PRIME MOVER SITUATION. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

We note in your issue of September 17, 
an article by Dr. Louis Bell in regard to 
“The Prime Mover Situation,’ and in 
reply would say that we would like to call 
to his attention a remark of his to the 
effect that “perhaps there is not an equal 
example of such remarkable machines in 
this country.” Would say that we are 
enclosing a copy of a test on a compound 
engine, on condition similar to those that 
he states, giving results better than ten 
pounds of steam per hour. This subject 
of superheated steam has already been 
taken up here to a considerable extent by 
this company, and in the development of 
the superheaters we feel that we have 
solved the question of obtaining high 
superheat beneficial in engines, having 
either the ordinary piston or slide valve, of 
the three-cylinder type, results of tests on 
which he mentioned in a preceding para- 
graph. This test was one that the writer 
had been acquainted with, due to his visit 
on the other side this summer (made upon 
a Willans engine of 200-horse-power). 
Both this test and the test that is de- 
cribed in the pamphlet we send you were 
made with the assistance of a Schmidt 
tvpe of superheater, which we have been 
manufacturing for three er four years. 
We trust that this will put us in a fairer 
position, which we feel was not quite so 
without this answer. 

RANDOLPH T. ODE, Secretary, 

Providence Engineering Works. 
Providence, R. I., September 22. 


[The test referred to in the above letter 
was made bv Professor D. S. Jacobus on 
a compound Rice & Sargent engine. The 
bore of the cylinders was 16.07 and 
28.03 inches. The length of stroke 
was forty-two inches. The high-pressure 
cylinder was fitted with double dead-beat 
poppet valves; the low-pressure cylinder 
with Corliss valves. The pressure of 
steam at the engine throttle was slightly 
over 140 pounds per square inch. The 
superheating at the same point varied 
from 350 to 400 degrees Fahrenheit. The 
vacuum, measured near the engine, ranged 
from twenty-five to twenty-six inches of 
mercury. The water consumption per 
hour per indicated horse-power was 9.76 
pounds with an indicated load of 474.5 
horse-power ; 9.56 pounds at 420.4 horse- 
power, and 9.70 pounds at 276.8 horse- 
power. The heat consumption per minute 
per indicated horse-power, according to 
the standard recommended by the civil 
engineers of London (where the engine 
is charged with the heat in the steam at 


Vol. 45—No. 15 


the throttle valve, and is credited with 
returning the feed water to the boiler, at 
the maximum possible temperature ‘that 
could be obtained by a feed water heater 
in the exhaust valve), was 205 British 
thermal units at 474.5 horse-power ; 203.7 
British thermal units at 420.4 horse- 
power, and 208.8 British thermal units at 
276.8 horse-power. With saturated steam 
the water consumption was 13.84 pounds 
per hour per horse-power at 406.7 horse- 
power, and the heat consumption was 
2,448.2 British thermcl units perindicated 
horse-power. During this test the vacuum 
was only 24.5 inches of mercury. The 
performance of this engine is certainly 
highly creditable to its designers and 
builders. It should be mentioned that the 
test was made, not at the works, but at 
the Milbourne Mills, Philadelphia, Pa., 


where the engine had been installed — 
Ep. | 


Electrolysis of Water Mains. 

In the last report of the Metropolitan 
Water and Sewerage Board, of Boston, 
the following points are noted: On ninety 
linear feet in a forty-eight-inch pipe in 
Cambridge, 5,225 pittings were located, 
varying in depth from one-sixteenth to 
five-eighths of an inch. In parts of two 
lines of thirty-six-inch cast-iron pipe 
under the Charles river eleven pittings 
from two to six jnches in diameter and 
three-eighths to three-fourths of an inch 
in depth were found. The pipes in the 
river are being destroyed very rapidly. 
At other river crossings damage was 
noted. In the city of Chelsea a twenty- 
four-inch cast-iron pipe line in 280 square 
feet of pipe surface showed 250 pittings 
from one-sixteenth to nine-sixteenths of an 
inch deep. In Lynn on 175 square feet 
of the surface of a twelve-inch pipe were 
found 387 pittings from one-thirty-second 
to seven-sixteenths of an inch in depth, 
and at another place over an area of forty- 
four square feet were found 200 pittings. 
The deepest of these was 0.45 of 


an inch with but 0.24 of an inch 


of the original thickness of the pipe 
left. A large portion of these pipes will 
have to be replaced. An insulating joint 
with a connection made of a rubber gas- 
ket 0.5 inch in thickness placed between 
two flanges, has been found helpful in 
preventing the flow of a large amount of 
electricity from the Metropolitan pipes to 
those of the city of Cambridge. 


<> 

Meeting of Connecticut State Street 
Railway Association. 

The Connecticut State Street Railway 

Association will hold its annual meeting 

in November. Mr. E. W. Poole, of 


Bridgeport, is secretary of the associa- 
tion. 
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ELECTRICALLY OPERATED HOISTING 


ENGINES. 


BY EMILE GUARINI. 


The use of electricity in mines for 
ventilating, hauling, transportation, and 
particularly for draining, has extended 
greatly, but there are yet few applications 
of this power to mine hoisting. In the 
greater number of mines where electric- 
ity was tried for this purpose, the elec- 
trical control of the hoisting engines was 
defective, and there has been a general 
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In order to obtain these excellent re- 
sults it has been necessary to find means 
of coupling directly the motor and the 
winding drums, a method of starting 
gradually, of delicately grading the speed, 
and of rendering the service as simple 
and as safe as possible. This interest- 
ing problem has been solved in a note- 
worthy manner in the hoisting engine 
constructed by Schuckert & Company, of 
Nuremberg, whose apparatus is shown in 
the accompanying illustration. The ma- 
chine is designed for raising from a 
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The winding engine is operated by two 
continuous-current motors of 200 horse- 
power, making 115 revolutions at 500 
volts. A special arrangement allows the 
speed to be varied. In this arrangement 
the counterelectromotive force opposed to 
the supply is gradually diminished as the 
speed of the motors increases. This meth- 
od has the great advantage of avoiding 
energy loss due to resistances. The opera- 
tion is simple, as the man in charge need 
only manipulate the starting and braking 
levers, while watching the depth indicator 


MinE Horstina ENGINE, OPERATED BY Two CONTINUOUS CURRENT 200-HORSE-PowER MOTORS. 


belief that electric machines are not suf- 
ficiently reliable, and that they are not 
economical when compared with steam 
winding engines. This idea has possibly 
been justifiable, but it is not at present. 
Now electrical control of these machines 
has made considerable progress, which is 
explained by the advantages which this 
method presents. The ease of operation 
is greater than with steam engines, while 
the consumption of steam and of coal is 
considerably less. The loss of energy and 
the wear are less, and the consumption of 
oil and grease and of coal is reduced to 
one-half. The manipulation is simpler, 
the first cost less burdensome, and, finally, 
the use of a storage battery allows of the 
storing up of energy during the descent 
of the car, something that is impossible 
when steam is used. 


depth of 400 metres two cars, each carry- 
ing a useful load of 700 kilogrammes, at 
a speed of fifteen metres per second. It 
consists of three friction drums two and 
one-half metres in diameter. The lower 
two drums are each provided with a double 
brake, which can be operated, first, by 
compressed air or by a weight released 
by the foot; second, by a safety device 
which operates whenever a certain speed 
is exceeded; third, by the demagnetiza- 
tion of an electromagnet which takes 
place when the motor-current is interrupt- 
ed, and thus releasing a weight. Starting 
of this machine is possible only after the 
brakes have been released. It is carried 
out by a control lever similar to that used 
with a steam machine. The installation 
is further provided with electric signals, 
a speed-controller, a retarder, etc. 


and the tachometer. These machines have 
been installed in a number of mines in 
Europe. 


Electric Towing on the Erie Canal. 

The committee appointed to investi- 
gate towing problems on the Erie canal, 
at its meeting in Albany, recommended 
that inventors be invited to design a tow- 
ing system for the enlarged canal, and 
that a committee be appointed to examine 
the devices submitted. The committee 
was divided on the question as to whether 
it should be made imperative that any 
system proposed be applicable to the en- 
tire length of the canal, the contention 
being that on account of the varying 
nature of different sections more than 
one method of propulsion might be ad- 
vantagcous, 
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INSULATING MATERIALS IN HIGH- 
TENSION CABLES.' 


BY E. JONA.? 


We have now in operation plants work- 
ing at fifty to sixty kilovolts, with aerial 
lines. Itis said that some will be installed 
at eighty kilovolts or even higher, but I do 
not believe that there is any manufacturer 
ready to furnish cables for such high ten- 
sion, although, of course, every manufac- 
turer has occasionally had samples of 
cables tested as high as 100 kilovolts, 
without perforating them. 

| Let us take a glance at the conditions 
in manufacturing such very high-tension 
cables. 

First, as to some theoretical difficulties. 
Let us suppose for the sake of simplicity, 
a single-core lead-covered cable with the 
following data: r = radius of solid copper 
wire; s == thickness of the insulation; 
r + s = R external rádius of the insula- 
tion. An alternating current is flowing 
through the cable, at a tension V. In the 
limits of ordinary frequencies, we can 
speak of potential, and use the electrostatic 
laws in any section whatever of the cable. 
The potential at a point P (Fig. 1) at a 
distance’ from the centre will be then: 


| 
R 
i log 


R (1) 
log = 


' Differentiate (I) with respect to p, tak- 
ing decimal logarithms, and we get : 


dv _ 0.434 V 
i dp p log R (2) 
r 
se is the gradient of the potential, 
p 


or its variation along the radius. If we 
refer the dielectric strength of materials 
to the millimetre as a unit of thickness 
(and assume for example that a given 
material can stand 10,000 volts per milli- 
metre thickness) and express our formula 


f er dv. 
in millimetres, “ad will be the puncture 
P , 


stress on the diclectric per millimetre at 
the point considered. It must be less than 
the dielectric strength in order to have a 
breakdown; in our example, it must al- 
ways be less than 10,000 volts per milli- 
metre. 

In the formula (2) putting r = p we 


have 
(E) _ 9.431 V 
dp/y y log a (3) 


This is the stress on the small dielectric 


1 Presented before section E- electric light and dis- 
tribution—at the International Congress, St. Louis, 1904. 
2 Delegate of the Associazione Elettrotecnica Italiana, 
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layer immediately surrounding ‘the inner 


conductor. For p = R 
(=) _ 0.434 V 
d p r Rlog -$ (4) 


the stress on the small dielectric layer 
near the outer lead. 

It is to be remarked that the stress is 
greatest in contact with the conductor, and 
minimum in contact with the outer lead; 
and the latter is precisely equal to the 
former multiplied by R. r is generally 
very small in high-tension cables, and R 
very large. There is thus a very great dif- 
ference in the stress on the different small 
dielectric layers, the most internal of 
which must support a tension three, four 
or five times that of the external layer. 

There is a certain value of 7 for which 


the maximum stress (4) ig as small as 
P/r 


possible for a given R; we obtain this 
value of rby equating to zero the derivative 


of r log a with respect to r. Hence we 


have : 
R R 
a 


e aqi (5) 


Fig. 1.—POTENTIAL AT Point P. 


I shall consider later the very frequent 
case where the conductor is not a solid 
wire, but a stranded one, and the rela- 
tive formulas for any stranded conductor. 

These brief considerations point to the 
conclusion that doubling the thickness of 
the dielectric by no means allows of 
doubling the dielectric stress on the 
cable; for the strength increases much 
less than the increase of thickness. Prac- 
tically, for the sake of manufacturing, 
handling, etc., we can not use too great 
thicknesses, especially if we consider also 
the weight of lead and armoring. If we 
admit that a homogeneous dielectric in 
a cable is punctured as soon as the stress 
surpasses in some point the dielectric 
strength, we sce immediately the enor- 
mous advantage of using materials of very 
high specific strength. In fact, if we can 
with safety allow the material to be work- 
ed at w volts per millimetre, the formula 
(3) gives us immediately the thickness 
required. 


w = Dee: M whence log R = 


r log — 
r 


y 


0.434 — — log r (6) 
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This formula tells us that R diminishes 
rapidly by augmenting w. 

A numerical example will illustrate this 
better. Let r= 10 millimetres and V 
== 20,000 volts; and suppose we have at 
our disposal an insulating material able 
to stand 12,000 volts per millimetre and 
another for only 8,000 volts per milli- 
metre. Let us take the same factor of 
safety, say, one-fourth, in both cases; that 
is, we work at a maximum of 3,000 volts 
per millimetre for the former, and 2,000 
volts for the latter. 

In the first case we ought to have a 
thickness of 9.45 millimetres and in the 
second 17.20 millimetres. The volumes 
of the insulation are respectively 875 cubic 
millimetres and 2,000 cubic millimetres; 
they are in the ratio of 1 to 2.28 while 
the ratio of the dielectric strengths is as 
1: 1.5. In this example the volumes of 
the insulation vary almost inversely as 
the squares of the dielectric strength. 

In a 40,000-volt cable, with r = 10, 
and w = 3,000 V per millimetre, we ought 
to have an insulating thickness of sixty- 
six millimetres; that is, a thickness im- 
possible in practice. We see that, in this 
case, doubling the working tension com- 
pels us, cueteris-paribus, to use seven times 
the previous thickness. Hence it is obvi- 
ous that it is not possible to manufacture 
40,000-volt cables, with a material work- 
ing with safety only to 3,000 volts per 
millimetre. 

Two insulating materials are now prin- ` 
cipally competing in the field of high- 
tension cables—vulcanized rubber and pa- 
per impregnated with rosin and oil mix- 
tures. Both have their partisans and their 
opponents. Paper insulation has made 
great progress in the last few years. The 
utility of using good manilla paper, laid 
on in thin and regular layers, without 
wrinkles and crumpling, has been recog- 
nized, and also the utility of having it 
properly dessicated, at a moderate tem- 
perature, in a vacuum, and impregnated 
with a compound of rosin, or wax, O! 
asphalt, with mineral, or castor, or lin- 
seed, or some other oil, that does not be- 
come brittle or pulverize with age. But 
rubber also has made progress; and if 
some feared formerly that it could decay 
with age, it is now certain that first-class 
rubber cables, well vulcanized and re- 
moved from the influence of brush dis- 
charges in the air, or not alternately dry 
and wet, will last indefinitely. 

Rubber has a dielectric strength much 
higher than impregnated paper. Testing 
good rubber cables in such lengths as to 
include the inevitable irregularities of 
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manufacture, with tensions progressively 
increasing and subjected to dielectric 
strain at least one hour, we can easily 
obtain for the rubber a dielectric strength 
of twelve to fifteen kilovolts per milli- 
metre. Paper in the same conditions 
would only stand eight to ten kilovolts 
per millimetre. These numbers repre- 
sent as good an average as we can reach 
in normal manufacturing; it is not rare 
to find twenty to thirty per cent more, 
or even higher percentages, but we can 


= not reckon upon these. The higher dielec- 


tric strength of rubber brings us to the 
conclusion that the use of rubber for very 
high tension will extend more and more. 

A cause of inferiority of the rubber is 
the lesser homogeneity of its products. It 
is not uncommon to find that two cables 
manufactured in the same manner, with 
the same quality of rubber, afford a very 
different resistance to perforation—a dif- 
ference, say, of thirty to forty or fifty 
per cent. Paper cables are more homoge- 
neous. The figures relative to dielectric 
strength given above are the result of a 
great number of tests made by the author 
on cables of various makers. They do not 
take account of some exceptionally high 
strengths; I found some pieces of rubber 
cable to withstand twenty to twenty-five 
kilovolts per millimetre. The elasticity 
of rubber gives it a great superiority over 
paper. A paper cable with large thick- 
ness of paper can not be easily bent, es- 
pecially in cold weather, owing to crack- 
ing; on the other hand, the manufacture 
of concentric, or stranded, multiple-core 
cables is simpler in the case of paper 
cables, for the insulating material can be 
uniformly distributed in the interspaces 
among the conductors, which remain 
buried in the insulator, which is not pos- 
sible with rubber. 

The great success of paper cables is a 
consequence of their lower price. But 
very high tensions require such a greater 
thickness of paper, that the cost of the 
paper added to the extra price for the 
larger quantity of lead, stecl, tape, ete., 
permits the rubber to win in the com- 
petition. 

The problem of manufacturing high- 
tension cables would be simpler if the 
gradient of the potential within the body 
of the insulator was constant. Suppose a 
thirty-eight square millimetre cable insu- 
lated to 14.5 millimetres outer diameter, 
and working at 25,000 volts. The layer 
near the copper supports a strain of 5,000 
volts per millimetre, while near the lead 
the stress is only 1,200 volts per milli- 
metre. Should the stress be constant 
throughout, each layer of one millimetre 
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would support a strain of 2,270 volts, and 
the cable would be much safer. We could 
then also diminish the thickness of the 
insulation to, say, five millimetres, letting 
every laver work at 5,000 volts. 

This ideal condition of uniform gradi- 
ent we can seck to reach in practice. A 
similar proposal was made by Mr. O’Gor- 
man in a highly interesting paper, read 
before the Institute of Electrical Engi- 
neers, London, in March, 1901; but it is 
difficult to imagine how Mr. O’Gorman’s 
system can be practically applied. It con- 
sists chiefly in imbedding the layers of 
paper more or less in some oils (like castor 
oil) according to their distances from 
the centre; so that the inductive capacity 
of any layer is in inverse ratio to these 
distances. 

Without claiming to get an absolutely 
constant gradient, we can, therefore, try 
to have the potential better distributed 
along the radius of the insulation, and at 
the same time use in the proper place ma- 
terials having greater dielectric strength, 
by making the insulating layers of differ- 
ent materials specially chosen. This method 
I studied and applied to the manufacture 
of high-tension cables, as early as 1898. 
Such cables, consisting of conductors first 
insulated with several layers of rubber, on 
which were wound layers of paper or jute, 
were patented by Messrs. Pirelli & Com- 
pany, March, 1900. A cable of this kind 
was working at 25,000 volts, during the 
Paris exhibition of 1900. 

The specific inductive capacity of paper 
cables varies from 3 to 4, according to 
the type of paper and mixture adopted. 
The inductive capacity of paner is about 
2; that of rosin 2 to 3, according to its 
origin; and mixtures of rosin, oil, paraffin, 
ozokerite, and other materials, have a ca- 
pacity of 3 to 4, or even more. For ex- 
ample, lubricating oil 55 parts, rosin 560, 
paraffin 224, ozokerite 160, has a stand- 
ard inductive capacity of 3.6; oxvdized 
linseed oil 90, rosin 370, Arkangel pitch 
70, have 4.4; Arkangel pitch itself has 
5.9; a mixture with Gallipot, instead of 
rosin—for example, Gallipot 600, Arkan- 
gel pitch 110 and linseed oi] 130—has 
4.8: a mixture of lubricating oil 9, rosin 
52, black ozokerite 23, white ozokerite 16, 
has only 3.50. 

It appears from these figures that it 
is possible to have a large range of in- 
ductive capacity with paper cables. But 
as they are impregnated in mass, the en- 
tire mass has the same standard induc- 
tive capacity unless we change the type 
of paper, by using, for example, paper 
loaded with some materials, as suggested 
verv ingeniously by Mr. O’Gorman; but 
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I do not know if he succeeded in doing 
so. On the contrary, it is easy to use 
different rubbers having varied standard 
inductive capacity, for rubber is put on 
in successive layers which can be quite 
different one from another, and which 
have no tendency to mingle together, 
either during or after manufacture. The 
cables I alluded to are manufactured with 
layers of various qualities of rubber in 
the inner part of the insulation; but as 
soon as the gradient of potential becomes 
so diminished as to allow the use of paper, 
the insulation is continued with paper, 
and after the paper with jute, if the gra- 
dient is sufficiently low to allow the use of 
jute. The rubber insulation is generally 
first vulcanized and the conductor tested 
in water, as usual, before adding the 
outer layers of paper and jute. 

Pure vulcanized rubber has an induc- 
tive capacity something like three as an 
average; but it is very easy to “load” the 
rubber with large quantities of extraneous 
materials, which, without sensibly lessen- 
ing its specific dielectric strength, aug- 
ment the capacity very much. A rubber 
with fifty-eight per cent para, two per 
cent sulphur, twenty-six per cent tale and 
fourteen per cent oxide of zinc, has a 
dielectric strength comparable to that of 
pure vulcanized para (fifteen to twenty 
kilovolts per millimetre); and a specific 
inductive capacity of 4 to 4.2. A rubber 
with sixty-four per cent para, eight per 
cent sulphur, sixteen per cent tale, eight 
per cent minium, four per cent oxide of 
zinc has about the same dielectric strength 
as above mentioned, while its specific ca- 
pacity reaches five. A rubber largely load- 
ed with sulphur and tale, for example, 
para 100, tale forty, and sulphur forty, 
has a capacity as high as 6.10, with a 
dielectric strength of the same order of 
magnitude as before. A mixture of para 
forty, carbonate of lime fifty-five, sulphur 
five, has a standard inductive capacity 
of 4.6. Very large variations of capacity, 
accompanied by high dielectric strength, 
are obtained by loading rubber with more 
or less sulphur and golden sulphurate of 
antimony still remaining first-class rub- 
ber. Much larger capacities, ten to twelve, 
are to be obtained, of course, by using 
very large percentages of India” rubber 
substitutes, such as gypsum, lime, barvta, 
ete.; but we then arrive at inferior classes 
of rubber, which have not a dielectric 
strength to be compared with the above- 
mentioned combinations. 

It is very easy to manufacture rubber 
cables with lavers disposed in the order 
of decreased specifie capacity, from the 
centre to the circumference. ‘These cables 
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will afford a more uniform gradient to 
an alternating current, and hence more 
safety, with equal thickness. By using 
paper on the rubber, as above explained, 
we concentrate the more costly rubber in- 
sulation in the inmost part of the cable, 
where its higher specific strength is actu- 
ally utilized. 

A sample of a single-core cable made 
by this method for fifty-kilovolt effective 
tension, between the copper and the outer 
sheathing, has the following specifica- 
tions: conductor, nineteen-wire strand, 
each wire 3.3 millimetres diameter; sec- 
tion of copper 162 square millimetres. The 
strand is put in a lead tubë having eight- 
een millimetres outer diameter. It is 
insulated with a first layer of rubber, 2.5 
millimetres thick, having a specific induc- 
tive capacity of 6.1; then with a second 
and a third layer of rubber of respective- 
ly 2.8 and 4.5 millimetres thick and 4.7 
to 4.2 standard inductive capacity. On 
the rubber there is a layer of impregnated 
paper 5.2 millimetres thick, having a 
standard inductive capacity of four. The 
cable is then lead-covered. The total thick- 
ness of insulation is 14.5 millimetres. 

At 50,000 volts, the maximum strain 
in the first layer of rubber is 4,400 volts 
per millimetre; in the second layer it is 
4,450 volts, in the third 4,150 and in the 
paper 3,250 volts per millimetre. With a 
homogeneous dielectric, the maximum 
strain would be 5,800 volts. This cable 
was tested for one hour at each of the 
following voltages: 35,000 effective volts, 
40,000, 45,000, 50,000, 55,000, 60,000, 
65,000, 70,000, 75,000, 80,000, 85,000, 
90,000, 95,000 and four hours at 100,000 
volts without perforation. After the 80,- 
000 volts test, its temperature was a few 
degrees higher than that of the room; and 
after four hours at 100,000 volts, twenty 
degrees centigrade higher. 

The distribution of the potential in 
such a cable is easily calculated. Suppose 
between the conductor A (Fig. 2) and the 
lead B, a number z of cylindrical rings 
possessing respectively a dielectric con- 
stant en where / varies from 1 ton; the 
ring en is limited by the radius ra _, and 
rh; let V be the total voltage. The 
potential at a point P at a distance pn in 
the compartment eis given by : 
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‘The above considerations have a some- 
what too theoretical appearance, and it 
is convenient to have them submitted to 
the test of experiment. As for the dis- 
tribution of potential along a radius of 


insulation, there can be no doubt; and 


experiment confirms it perfectly. Experi- 
ment confirms also the distribution in an 
heterogeneous dielectric, taking into ac- 
count the various specific inductive ca- 
pacities of the layers. But experiment 
gives some unexpected results when we 
consider the perforation of the cable. The 
system I follow is to attach the cable to 
a large transformer, the potential of which 
is gradually raised until the cable is per- 
forated; but any potential is applied to 
the cable for one hour or more, before 
raising it. It is then also possible to note 


Fig. 2.—DISTRIBUTION OF POTENTIAL. 


the heating of the cable for hysteresis or 
conductivity. The short piece perforated 
is then cut off, and a test is applied to the 
remainder, raising the potential until a 
new perforation, and so on. ‘The first 
thing to be noted is that results are not 
uniform. A length of cable begins, for 
example, to be perforated at 10,000 volts, 
but the following perforations require 
twelve to fifteen and more kilovolts. That 
means that our dielectrics are not homoge- 
neous, while perfect homogeneity is pre- 
supposed in our formule. Another ex- 
perimental fact is the following: let us 
insulate a copper wire of one-tenth milli- 
metre diameter with seven millimetres 
thickness of rubber, and, in the same man- 
ner, a strand of seventy wires, each of 
0.25 millimetre with the same thickness 
of seven millimetres; the former will be 
perforated at 10,000 volts, the latter at 
22,000. The latter is a thicker conductor, 
and our formula shows that a thicker con- 
ductor supports more stress with the same 
thickness of insulation. But if we cal- 
culate with our formula the maximum 
specific stress in contact with the con- 
ductor—that is to say, the stress which 
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we think will cause a_perforation—we 
find it to be 12,000 volts for the thicker 
conductor, and 32,000 for the thinner one. 
Similarly, I have insulated with the same 
thickness of fourteen millimetres of paper, 
a conductor of one millimetre and another 
of twenty-nine millimetres; the former, 
after one hour at 30,000 volts, was very 
hot and burnt at 40,000; the latter, after 
one hour at 50,000 volts, was still cold 
and burnt at seventy-five to eighty kilo- 
volts. The maximum specific strain cal- 
culated is 10,000 volts for the thicker, and 
23,000 volts for the thinner conductor. 
These strains of 23,500 volts per milli- 
metre for the paper and 32,000 volts 
per millimetre for the rubber, are abnor- 
mally high; and the higher specific dielec- 
tric strength (apparent or real, I do not 
know which) that I always observed in 
thin insulated wires, shows that some 
other phenomenon exists in the dielectric. 

Our formula, perhaps, lacks recognition 
of the mutual action of the different di- 
electric layers. We imagine the dielectric 
divided into concentric rings, for which 
we calculate the strain; and if it surpasses 
the dielectric rigidity we have assigned 
to the dielectric, we say that it will be per- 
forated. Each ring ia not influenced by 
the others, according to this manner of 
viewing the phenomenon, except for the 
distribution of potential; afterward it is 
considered as neither helped by nor helping 
the others. That is, perhaps, too statical 
a conception; dynamical influences are 
not considered here, but perforation 
is dynamical. It requires a certain 
amount of energy, which is spent 
not only in the first layer we have con- 
sidered, but also in the others. The layers 
can not then be absolutely independent. 
Let us take, for example, a sort of con- 
centric cable, the inner conductor made 
with a copper wire four millimetres thick, 
insulated with jute to eight millimetres ; 
on the jute, a thin brass tape represents 
the outer conductor, insulated with a layer 
of three millimetres vulcanized rubber; 
the cable is then drawn into a lead pipe- 
Apply an 800-volt transformer between 
the inner conductor and the lead, leaving 
the brass tape insulated. At this tension 
the jute is perforated, between the maa 
and the brass tape; the jute 1s thus p 
out of service, and the total tensıon : 
brought on the rubber, which oe 
very well. If we calculate the initia - 
tribution of the potential, we 5e¢ that i h 

i 3,300 volts, whic 
strain on the jute was 9, ation 
is too much for this kind of insua? >? 

i l f rubber can 
which will burn. The layer of TY de 

: : this con 

not give any help to jute in m jute. 
tion, for brass tape separates it fro: 
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But if we make a cable absolutely like 
this, but without the brass tape, the 
phenomena are quite different. No doubt 
the distribution of potential and the 
gradient are unchanged. Let us put in 
circuit an electrodynamometer to measure 
the capacity current, and we shall have 
the following readings at the respective 
tensions: 


Volta ....... 5,000 7,000 9,000 11,000 18,000 15.00 
Deflection.. 33 62 105 150 220 297 


The deflections are in the ratio of the 
squares of the tensions, whence we deduce 
that the capacity of the cable remained un- 
altered, under current after many hours 
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testing, at potentials much higher than 
before. If the jute was perforated, burnt, 
or carbonized, the capacity ought to have 
increased, and the deflections would have 
increased more than according to a simple 
square law. 

This mutual aid explains why it is 
possible to mix together very different 
materials and get good dielectrics. For 
example, there are the various mixtures 
of rubber, or the micanite insulations, 
Where many layers of different capacity 
and strength, such as paper, mica, shellac 
are wrapped alternately. But if we ex- 
aggerate, we shall end by burning the 
weakest dielectric layers without perforat- 
ing all the cable, which still continues to 
work. 

Such a phenomenon occurs in dielec- 
trics, especially when of organic matters, 
Which are never homogeneous. By test- 
ing them at too high tensions, as required 
by some engineers, we may destroy the 
more strained and weaker particles of the 
dielectric, without immediately perceiving 
it. We have thus an idea of the reason 
for opposing too severe voltage testings 
which may produce deterioration in the di- 
electric. 

If we calculate with our formule the 
thickness required to insulate for 50,000 
volts, a wire of 0.1 millimetre diameter, 
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assuming we allow the dielectric to work 
at 4,000 volts per millimetre, we find a 
number which can be expressed in millions 
of kilometres better than in millimetres. 
Such a bare wire suspended by insulators 
in air can effectively transport energy at 
50,000 volts although air has, of course, 
much less dielectric strength than rubber. 
But if we observe the wire in the dark- 
ness, we remark that it becomes illumi- 
nated. It is surrounded by a very vivid 


„brush discharge, and the wire has the ap- 


pearance of a uniform cylinder of light 
of great diameter. We can consider that 
air has become a conductor, as regards 
the distribution of the potential, to the 
limit of the brush discharge, and we have 
no longer a conductor of 0.1 millimetre 
diameter of the brush discharge. Even 
if we suppose this latter to be only five to 
six millimetres, the millions of kilometres 
are reduced to two metres. That is, a 
wire of 0.1 millimetre suspended in the 
air, two metres from the earth, will be 
the seat of a brush discharge having an 
apparent diameter of five to six milli- 
metres when brought to 50,000 volts, if 
we suppose air has a dielectric strength 
of 4,000 volts per millimetre. 

Such a phenomenon can, perhaps, occur 
in solid dielectrics, when the conductor is 
very thin; perhaps the very first layers 
of insulation become conductors as re- 
gards the distribution of the potential. 
This may explain the higher dielectric 
strain supported by very thin insulated 
wires to which I referred above. This 
fact can, perhaps, be explained also by a 
deficiency of adherence between the di- 
electric and such a thin conductor; or, 
perhaps, by some particular phenomenon 
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on the surface of separation between con- 
ductor and dielectric, of which we have 
many examples in other branches of 
physics. 


The influence of the diameter of the: 


conductor on the total strength of a cable 
can be very well placed in evidence by 
taking air as an insulator. If we have 
an aerial line on insulators, one and one- 
half metres from the earth, with wires 
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of different diameters, say from 0.12 to 15 
millimetres, and attach this line to one 
pole of a transformer, the other pole of 
which is attached to an insulated distant 
line, we remark that at a total tension on 
the transformer of 12,000 volta, only the 
0.12-millimetre wire commences to show 
brush discharges, and that this phenom- 
enon appears only at 185,000 volts with 
a twelve-millimetre wire, while at 196,000 
volts the fifteen millimetre wire does not 
yet show brush discharges. (Fig. 3.) 
Under tension, all the wires examined in 
the darkness appear to have about the 
same diameter, which is one that reduces 
the gradient below the dielectric strength 
of the air. 

Air is a good dielectric for such re- 
searches, for we can see what happens in 
the dielectric. Thus, if we submit a solid 
wire and stranded or braided wire having 
all the same external size, to a very high 
potential, we do not see any great differ- 
ence in the potential at which brush dis- 
charge commences. We can then foretell 
that the dielectric strength of a cable ia 
not influenced very much by the shape of 
the conductor, if stranded or solid wire, 
at equal diameter. But it is a difficult 
matter to judge the phenomenon exactly 
by sight. I tried to take photographs at 
two metres distance with a lens of one 
metre focal distance; but photographs do 
not represent the phenomenon as we see 
it. 

From another point of view, testing an 
insulated cable can not give us a numer- 
ical value of the difference between a solid 
wire and a stranded conductor, because of 
the irregularities and heterogeniety of the 
dielectric. It would, therefore, be very 
useful to investigate the matter by mathe- 
matical analysis. In this very difficult 
problem I happily was able to interest 
Professor Levi-Civita. It is not possible 
to examine here this complex theoretical 
study and I shall limit myself to a few 
words. Let us consider a stranded con- 
ductor, and let m be the number of the 
wires in the external layer of the strand, 
and R the radius of the insulation. Let 
r be the radius from the centre of the 
strand to the points of contact of a wire 
of the external layer, with its neighbors 
(knot point of the external wire layer). 
(Fig. 4.) 

In a solid conductor of radius r insu- 
lated to a radius R, we have seen (formula 
3) that the maximum gradient for a po- 
tential equal to unity is 


576 


In the strand with m wires in the external 
layer, we shall have 


or 
o a rG, 
1 1 1 1 
P (=> pita] (10) 
4 OG 
where u = im Be 2 +48 
lv 
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and 8, = 1.2020 s, = 1.0369, etc. 


are the sums of the inverse of the third, 
fifth, ete., powers of integer numbers; and 
F is the symbol of the hypergeometrical 
series of Gauss. 

These formulas allow one to calculate 
the gradient, but it is well to compare 
the gradient of a atrand to that of a solid 
wire of the same section. Practically the 
total number of the wires in a regular 


strand, having m wires in the external 
layer, is given by 


N=14 m in + 6) 


and the radius of a single wire isa = r 
tan all the wires of the strand having 


the same radius a. 


Let r’ be the radius of a solid wire 
having the same section as the strand: 
then 

- a e 
r =rẸ4y Ntan p =re. 
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Putting c= V N tan 
(10) becomes (taking decimal logarithms) 


the formula 


R 
G = Ge (re) Bio z7 


R 
logo = — (u—e) x 0.434 


1 2 l1 1 
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where G’ = 0-434 _ represents the maxi- 
r logy = 
r 


mum stress in a solid wire cable having 
the same R and the same section (for a 
potential equal to unity.) 

With a stranded conductor, the con- 
dition of maximum safety for a given R is 


r = 


4 

EX 2m (18) 
or puttiog the radius r, in evidence as 
before 


R R 
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If we keep R and m constant and we 
vary a, the thickness of the elementary 
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wire, the value of G given by the formula 


)\ 7 `; 1 ees 
(12) increases when 7' > ; a ae 
diminishes in the contrary case. 

If we keep constant the diameter of the 
insulation and the section of the con- 
ductor, the maximum strain, G, increases 
with m; but the term FF? «7 (p — e) has 
for m = 6 the value 1.232, and for m = œ 
the value 1.258. They do not differ very 
much, and, for safety, we can assume 
F’ «~ (p — e) = 1.26. The value of 0.434 
(m — e) varies from 0.026 for m = 6, to 
0.042 for m = o and we can, for safety, 
assume it to be constant and = 0.042. 
Then formula (12) becomes : 


and 


R 
Jog io r 
G = 1.26 G (15) 


logo ar — 0.042 


The discussion of the formulas brings 
us to the conclusion that the ratio a 
-—that is, the augmentation of the maxi- 
mum stress in a stranded conductor with 
respect to a solid wire of the same section 
—varies between the limits 1.232 and 
1.462. The former corresponds to m = 


_6 with a very large thickness of dielectric ; 


the latter corresponds to m = œ and . 


= 2—+that is, to a thickness of dielec- 
tric very small in practice. In the most 
favorable case, the ratio being 1.232, it is 
advisable not to use stranded conductors 
for very high-tension cables, or to cover 
the strand with a lead sheathing. 

We may observe that for m = œ, the 
gradient tends toward its highest value— 
higher than with a solid wire inscribed 
or circumscribed with respect to m. This 
is not so strange, for the value of G affects 
only the small layer near the conductor, 
and however great m may be, we shall 
always have an external layer of small 
circles, having G = O at the knot-points b 
of the external wires, and G a maximum 
at the loop points A. (Fig. 4.) This is 
true from a mathematical point of view; 
but. physically, we have some compensa- 
tion between the maximum and the mini- 
mum, which will bring the value of the 
coefficient to unity; that is, physically, 
we shall have for a very great m the same 
value as with a solid wire’. 

1From Professor Levi-Civita’s formulas we can com- 
pare the capacity of a solid wire r, insulated to R with 
the capacity of a stranded conductor of equal section, 
insulated to R. r being, as usual, the radius of the 
knot-points of the strand, the capacity of the strand is 
x 1 
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see (16) 
logr ° — 
Be : ul 


where x is the specific inductive capacity. This formula 
is true also for an irregular strand ; for example, a thick 


Vol. 45—No. 15 


Experience confirms these deductions. 
[ took a cable whose conductor was par- 
tially a solid wire seven millimetres in 
diameter; partially with strands of 7 X 
2.34 millimetres, and 19 X 1.4 milli- 
metres; and partially a solid wire of six 
millimetres surrounded by forty thin wires 
of 0.5 millimetre diameter. They were 
all insulated with five millimetres thick- 
ness of jute. If we calculate the maxi- 
mum strain per millimetre by our formu- 
las, we find that it is 0.32 of the total 
tension in the solid wire, 0.418 in the 
seven-wire strand, 0.424 in the nineteen- 
wire strand, and 0.432 in the strand hav- 
ing an external layer of forty thin wires. 

During the tests the nineteen-wire 
strand began to burn at 17,000 volts, and 
was perforated at eighteen to twenty-one 
to twenty-three to twenty-five kilovolts; 
the seven-strand wire was first perforated 
at 19,000 volts, and successively at twenty 
to twenty-two to twenty-four to twenty- 
five kilovolts; the strand of forty thin 
wires began to be perforated at twenty- 
nine kilovolts, and afterward it experi- 
enced many other punctures from 29,000 
to 33,000 volts. The first puncture in the 
solid wire was at 28,000 volts, probably 
a weak point, for the successive punc- 
tures were from thirty-two to thirty-eight 
kilovolts. 

It is evident that the heterogencity of 
the dielectric does not allow us to deduce 
any numerical law from these tests, but 
the general conclusion is that the solid 
wire is the strongest, and the seven-wire 
strand is very little stronger than the nine- 
teen-wire strand. That is in accordance 
with theory, but the strand of forty thin 
wires ought to be the weakest of all, ac- 
cording to pure theory; whereas it is less 
strong than solid wire, but stronger than 
the other strands. But as I remarked 
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copper wire. surrounded by a number m of smaller 
wires, as used in some submarine cables. 

Introducing the conception of the solid wire of equal 
section we have, taking decimal logaritbms : 


x 0.434 
C2 es 
2 logio z — 0.484 (i — e) 


(17): 


while for the solid wire cable we have : 

x 0.434 

2 R 
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rease of the 
is generally > log,)2=9.301; therefore the inc 


ntage. 
capacity attains practically only a very small perce 
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above, theory points to a maximum strain 
for m = œ, while m = œ is physically 
equal to a solid wire; and we must admit 
that, in the case of m = 40, the physical 
average which we alluded to commences 
to have a great influence on the result. 
Of course theory can not foretell such 
complex phenomena. First of all, theory 
considers dielectrics perfectly homogene- 
ous; and, secondly, it can not take into 
account the mutual aid of the neighboring 
Javers, or molecules, which tends to equal- 
ize the gradient in any elementary zone. 
We must then be very careful in applying 
the results of theory. Theory must be 


for us like a lighthouse for sailors; we 
can use it to direct our course, but we do 
not depend upon it indefinitely to save us 
from wreck. For example, we found that 
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with a given R, the maximum safety is 


obtained by taking r = High-ten- 


sion cables have generally r smaller than 
the above ratio. After having calculated 
R, we might be tempted to augment r 
till that ratio was reached, as well as in 
the case where this thicker r is useless to 
carry the current; or we could imagine 
making the conductor of aluminum, thick- 
er and more economical. But we should 
not forget that the heterogeneity of di- 
electric would cause this to be dangerous; 
with an impurity present we have a small- 
er range of thickness to rely upon, and 
the cable would then break down. We 
can, of course, augment r a little, but less 
than theory indicates. I have followed 
this practice for some time with very high- 
tension cables; the wire strand is covered 
with a lead tube, which augments its di- 
ameter. The lead has also the advantage 
of rendering the conductor round, and of 
preserving rubber from contact with cop- 
per in rubber cables, or in cables whose 
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insulation is composed of rubber and pa- 
per, as I have explained above. 

It ig said that a manufacturer has found 
it advantageous to surround the stranded 
conductor with a laver of thin wires (say, 
1.4 millimetres in diameter), separately 
wrapped with a small thickness of paper; 
these wires are connected with the strand, 
so that no difference of potential exists 
between the strand and the wires. It is 
said that a gain of twenty to twenty-five 
per cent was thus found in the dielectric 
strength of the cable. I have not a large 
experience with such a type of cable, but 
some experiments I have made do not 
point to an advantage, and it would be 
difficult to explain why there should be 
an advantage with this type; the small 
wires of the external layer become sepa- 
rated one from the other, so that equipo- 
tential lines must bend very much. If 
the advantage really exists, perhaps it is 
to be attributed to the larger specific di- 
electric strength of thin insulated wires, 
to which I referred above, but in this case, 
would it not be better to use an external 
layer of thinner wires, laid on contiguous- 
lv, without any special insulation on each 
wire? Some experiments which I have 
made seem to point that way. 

We can also test the theory by caleu- 
lating the value of potential along a radi- 
us, and checking it experimentally in a 
sample cable obtained by soldering a 
strand conductor and a ring upon a thin 
metallic sheet, and letting a current flow 
in the sheet from the strand to the ring. 
Potentiais can thus be casily measured. 
Fig. 5 shows the theoretical curve and the 
experimental one, which are very much 
alike.! 

The above considerations allow us to 
calculate single-core cables. Three-phase 
cables can be calculated by considering 


1 This theoretical curve P = f (v) is obtained from the 
following formulas where v is the potential, whose value 
is zero in the inner conductor and t in the lead sheath- 
ing. r, R,, F, have the meanings I have already ex- 
plained: It is to be remembered that F (a, 3, Y, x) is 
the symbol of the hypergeometrical series of Gauss. 


ag af@+) BY+1) , 
Fay ee Gay 


a@+N@t2) BOEN PHD a 
1.2.3 OHD (y¥ +2) 
p is the radius of the point P taken along a radius O A 
passing to a loop point A; (Fig. 4) the potential at P 
has the value v. 


v 
3) 
* we have: 


r vm 
_ 8 = 
patting =m g) es 


1 
F (4, 4, 1 : . 8) 
m 


paty) vu d—v) s 
; 


1 
Fih ht ys) 
m 


The experimental curve was obtained in a cable made 
to a scale 4 : the conductor is a 7-wire strand, each of 


577 


V 
one conductor at a potential, of say, WE 


volts; we get then the radius of the in- 
sulation around each conductor. We can 
consider afterward the samé conductor to 
be insulated for V volts; we get then the 
distance between the centre of this con- 
ductor and the lead, and, therefore, the 
thickness of the extra insulator around 
the strand of the three insulated cores. 
The factor of safety for this extra insu- 
lation need not absolutely be the same 
as for the former, as it corresponds to 
an abnormal case of a phase breakdown. 
Compound cables, with rubber, paper and 
jute, are calculated according to the re- 
spective dielectric strengths of these ma- 
terials, distributed in the depth of the di- 
electric, according to the radial gradient. 
Grutta-percha possesses also very great 
dielectric strength, comparable to that of 
good rubber, fifteen to twenty kilovolts 
per millimetre. It is not used for insu- 
lating cables for lighting or power pur- 
poses, because of its very high price, and 
also its especially low melting point. 
Such cables can easily reach a temperature 
which softens gutta-percha. A possible 
application of gutta-percha is for cables 
crossing lakes, rivers, and, generally 
speaking, for laying in cold water. It is 
then advisable to make a first layer of 
rubber insulation, on which gutta-percha 
is laid so that the latter, being in contact 
with external cold water, can not heat 
very much. Many manufacturers do not 
trust the impermeability of rubber cables, 
and this external coat of gutta-percha, 
absolutely waterproof, adds its own di- 
electric strength to that of rubber and 
obviates the inconvenience of having a 
heavy lead pipe, as employed by the manu- 
facturers to which I have alluded. It is 
often advisable in such cables to avoid 
splices, and for the sake of facility of 
transport and laying, they can be single- 
cored, rather than three-cored. I may add 


re et, 
3 mm. diameter (30 mm. in the cable) insulated to a 
radius R = 18 mm. (180 mm. in the cable). 
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that single-core cables for very high ten- 
sions, requiring generally a low current 
strength, can often be armored with steel 
wires; the steel wires can be separately 
wrapped with tarred manila, in order to 
lessen the section of the metal and in- 
crease the magnetic and electric resist- 
ance of the cross-circuit. For example, a 
2.5-millimetre steel wire wrapped to five 
or six millimetres with manila, may be 
used without any great inconvenience from 
hysteresis or self-induction; the drop of 
pressure by self-induction can have in 
such cables no more importance than the 
drop by ohmic resistance. 

I would like to add something on the 
properties of various insulating materials, 
but I fear I have already passed the 
limit set for papers. I shall, therefore, 
only say that these materials are in- 
fluenced by Reentgen rays, which lessen 
their specific insulation and perhaps also 
their dielectric strength. But cables are 
not made to be submitted to such rays, 
although they often experience brush dis- 
charges and some other emanations, which 
may have similar influences. I should 
like to add that temperature lessens the 
resistance of the insulation very quickly, 
as expressed in megohma. A paper cable 
at thirty-five degrees centigrade shows 
but one-thirtieth of the megohms it has 
at fifteen degrees centigrade. But tem- 
perature has very little influence upon 
strength to resist breakdown. Palm oil 
melted at fifty degrees centigrade gives a 
strength corresponding to that of the best 
oils for transformers at ordinary tempera- 
ture. I have drawn experimental curves 
of dielectric strength of melted paraffin 
at fifty-five degrees centigrade and at 
‘ighty-five degrees centigrade from ten 
np to 160 kilovolts; they are very similar. 
This allows us to conclude that in this 
respect cables can not differ very much. 
I have tested two reele of paper cables, 
each cut in five pieces, immersed in baths 
at zero degrees, fifteen degrees, thirty-five 
degrees, seventy degrees and 100 degrees 
centigrade. The dielectric strength did 
not lessen by raising temperature, perhaps 
at zero degrees it was less than at seventy 
degrees. T noted in some oils something 
similar, but dielectric strength is too com- 
plex a phenomenon to be discussed on 
small experimental differences. Of course, 
that can not justify us in working at 
high tensions with cables too highly 
heated, for it is probable that heat would 
facilitate a chemical decav of the dielec- 
trie; but a momentary elevation of tem- 


perature is not so much to be feared as one 
would think at first sight. 
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In conclusion I may say that the above 
considerations can be applied to some 
other matters. They explain, for example, 
the brush discharges between the petti- 
coate of insulators. An insulator with 
many petticoats can be considered like 
a system of condensers in series; a large 
part of the tension is taken by air, which 
has three to four times less specific in- 
ductive capacity. They explain the “di- 
gestion” of the wooden pins with iron 
cores, in the insulators; for the gradient 
is greatest in the pins, and they become 
carbonized with age. They explain also 
the phenomenon that insulators tested 
with pins stand less than when tested 
with water, for water offers a larger and 
smoother surface. They explain the brush 
discharge at the surface of an insulated 
wire, drawn into a metallic pipe (for ex- 
ample, in crossing a wall), for we have 
added in this case an external layer of air 
to the solid insulation; but air has a low 
standard inductive capacity, and, there- 
fore, it absorbs much tension, with a too 
large gradient. In a similar manner we 
can explain the brush discharges at alter- 
nators, during very high-tension tests. 
These considerations explain also why the 
alternator coils separately wound, and 
wrapped with alternate layers of tapes 
and varnishes, are generally perforated in 
a corner of the coil, or corresponding to 
an external corner of the conductor, for 
there is here a higher gradient. They 
can suggest some improvements in the 
construction of insulated coils for alter- 
nators, for example, by increasing the 
radius of curvature of the bunch of con- 
ductors, or by employing in the intermost 
part of the insulation some material like 
mica, which has the highest capacity, to- 
gether with the highest dielectric strength 
against puncture. In short, they explain 
many facts which have been observed in 
practice. 

EEE eens 
N-Rays at the British Association. 

At one of the meetings of the physical 
and chemical sections of the British As- 
sociation for the Advancement of Science, 
held recently, a discussion on N-rays took 
place which is reported in the current 
issue of Engineering. This can hardly 
be called a discussion, since but one side 
of the matter was presented. The princi- 
pal speaker was Dr. Lummer, of the 
Physikalischer Technischer Reichsanstalt. 
Dr. Lummer has tried in vain to obtain 
the results described by Blondlot and 
others, and he believes that if it had not 
been for the notice which the French 
Academy of Sciences had taken of the 
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mysterious rays, it would not have been 
worth while to discuss the question. It 
was thought first that the effects might 
be simply physiological, but photographic 
results have been claimed. The main evi- 
dence rests on increased luminosity of flu- 
orescent screens. He had quantitatively ex- 
amined what increase in luminosity could 
really be distinguished, and had found 
that an increase of less than thirty to 
forty per cent could be seen; but 
the N-ray advocates rely upon much 
smaller effects. As our fovea, on which 
we rely in direct vision, contains only 
cones and no rods, while the rest of the 
retina is set with cones and rods, images 
appear unsteady and variable just when 
we try to fix our eye upon them. Look- 
ing straight ahead in the dark, but fixing 
the attention upon a candle held a little 
to one side, and slowly moved toward 
the observer in a direction parallel to 
the line of sight, the pupil opens more 
and more, and the image becomes brighter. 
At the same time, however, the ciliary 
muscle relaxes, and the light intensity 
therefore seems to fluctuate. Dr. Lummer 
criticised some of the arrangements sug- 
gested for experiments, and, in conclu- 
sion, he asked all present who had ex- 
perimented upon N-rays to signify this. 
A good number responded. Following 
this with a request for those who had 
been successful in observing the phe- 
nomena, no response was received. 

Mr. Butler-Burke thought that Blond- 
lot’s photographic effects were due to the 
influence of the screens employed in in- 
creasing the capacity of the apparatus, 
and thereby diminishing the spark bright- 
ness. He, himself, had examined many 
people, but had, in no case, obtained 
any effect upon the sight. Referring to 
Blondlot’s determinations of the wave 
length of the N-rays. he gaid that no 
defraction fringes could have been seen, 
as the energy of the light had been re- 
duced to one-eight-thousandth. Under 
these circumstances, the determination of 
the velocity of the Reentgen rays and of 
their polarization will have to be recon- 
sidered. 

Unfortunately, no one was present who 
had been successful in observing the 
Blondlot effects, and hence the other side 
of the question was not presented. 

Son 

The Italian government has received 
permission from China to establish wae 
less telegraph stations in Chinese tem 
tory. | 
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ELECTRICITY FROM WATER POWER.! 


BY A. A. CAMPBELL SWINTON. 


It should be gratifying to our national 
pride to know that probably the very 
earliest example of the production of elec- 
tricity by means of water power on a prac- 
tical scale and its transmission to a dis- 
tance was the installation put up—for the 


purpose of lighting—at Cragside, North- — 


umberland, by the late Lord Armstrong in 
the year 1882. This plant, which was 
still in daily use in the year 1884 when 
the author saw it in operation, consisted 
of a Siemens continuous-current dvnamo 
which was driven by means of a belt off 
an eight-horse-power water turbine oper- 
ating with a fall of thirty feet, the elec- 
tricitv—which was delivered at ninety 
volts pressure—being carried by bare over- 
head wires attached to porcelain insula- 
tors on poles to the house about a mile 
distant. It is an interesting fact that 
when the installation was first put to work 
it was designed to operate with only a 
single wire, connection being made to the 
hydraulic power pines at the one end and 
to the ordinary household water pipes 
at the other, the earth being expected to 
form a sufficient return in the manner em- 
nloved in telegraphy. This plan. which 
was adopted on the advice of the late Sir 
William Siemens, was found to he quite in- 
effective, as. owing to the low voltage 
emploved and the exceedingly rocky na- 
ture of the ground, no useful amount of 
electricity could be transmitted, until the 
earth return was done awav with and a 
second metallic conductor substituted. 
Though this twentv-two-vear-old Ene- 
lish example of electricity develoned bv 
water power and transmitted to a distance 
was, as alreadv mentioned, probably the 
first such installation in existence in the 
world, the great develonment of such in- 
stallations has. un to recently, taken place 
almost exclusively abroad. No doubt un 
and down this countrv a verv considerable 
number of small electric plants onerated 
bv water power has heen put un for pri- 
vate house lighting and such like pur- 
noses, and there are even towns. such as, 
for instance, Salisbury and Keswick, 
where water nower has for long been em- 
Ploved to assist steam power for electrical 
production for public and private light- 
ing, the water power being in these in- 
stances found of great value for the pur- 
pose, more especially of maintaining the 
supply during the periods of minimum 
load. A few hundred horse-power will, 
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1 Paper read before section G of the British Associa- 
tion, Cambridge meeting. 


ELECTRICAL REVIEW 


however, probably cover the whole of the 
plants of this character at present running 
in Great Britain, which is an altogether 
insignificant amount compared with the 
much larger corresponding figures for the 
continent of Europe, America and other 
countries, 

To obtain accurate statistics as to the 
amount of water-horse-power at present 
employed for electrical production 
throughout the whole world is a very diffi- 
cult matter, as in many countries no fig- 
ures are available, while in others, such 
as are obtainable are not up to date. The 
following summary, giving an aggregate 
horse-power of nearly one and one-half 
millions, comprises all the hydraulic elec- 
tricity works of which the author has been 
able to obtain particulars. He has, how- 
ever, no doubt that there must be many 
others in existence to which he has not 
been able to find any reference, while 
again, in the case of a number of the 
installations which have been included, the 
horse-power now employed is greater than 
that in use at the time that the statistics 
were made out. 

Water-Power Electricity Installations 
—United States of America, 527,467 
horse-power; Canada, 228,225 horse- 
power; Mexico, 18,470 horse-power; 
Venezuela, 1,200 horse-power; Brazil, 800 
horse-power; Japan, 3,450 horse-power; 
Switzerland, 133,302 horse-power; France, 
161,343 horse-power; Germany, 81,077 
horse-power ; Austria, 16,000 horse-power ; 
Sweden, 71,000 horse-power; Russia, 
10,000 horse-power ; Italy, 210,000 horse- 
power; India, 7,050 horse-power; South 
Africa, 2,100 horse-power; Great Britain, 
11,906 horse-power; total, 
horse-power. 

It, therefore, seems reasonable to sup- 
pose that the total amount of water power 
actually used for electrical production 
throughout the world at the present time 
must exceed 2,000,000 horse-power, which 
is about double the total steam power at 
present devoted in Great Britain and Ire- 
land to the same purpose. 

It is interesting to calculate what would 
be the amount of coal required to produce 
this large amount of horse-power were it 
generated by steam engines in the ordi- 
nary way; in other words, what is the 
saving of coal that the adoption of this 
amount of hydraulic power entails. Many 
of the hydraulic plants, particularly those 
which are used for chemical processes, 
operate at full power continuously night 
and day, but others work for shorter 
hours. Assuming, however, that the whole 
2,000,000 horse-power is in use for twelve 
hours per diem, in other words, is em- 
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ployed on the average with what engi- 
neers call a fifty per cent load-factor, and 
assuming, as is reasonable, that were the 
energy produced by meane of coal at least 
three pounds of this fuel would be re- 
quired on the average per horse-power 
hour, we get 5.86 tons of coal per horse- 
power-vear, or 11,720,000 tons of coal 
saved annually on account of the 2,000,000 
water-horse-power utilized. Though this 
may appear a large figure, it amounts to 
less than two per cent on the total output 
of coal in the world, which, on the average 
of the last five vears, was 632,000,000 tons 
per annum. Assuming, however, an 
average cost of coal of ten shillings per 
ton, this 11,720,000 tons represent 
£5.860,000 yearly, an amount which it 
would take over £100,000.000 of capital 
earning five per cent per annum to pro- 
vide. 

Apart from mere magnitude, many 
of the more recent examples of hvdro- 
electric engineering abroad, especiallv in 
America, are interesting bv reason of the 
enormous distances over which the electric 
energv is being economically transmitted 
and the very high electric pressures that 
in numerous cases are being successfullv 
emploved. The longest distance over 
which transmission has so far been com- 
mercially effected is probably the 232 
miles of line belonging to the California 
Gas and Electric Corporation, which 
stretches from the De Sabla power-house 
via Cordelia to the town of Sausalito, which 
is situated on the opposite side of the 
Golden Gate straits from the city of San 
Francisco. What this transmission means 
will be realized when it is stated that 
the distance covered is about equal to that 
which senarates Cambridge from Newcas- 
tle-on-Tyne. The same Californian com- 
pany also owns the Colegate and Oakland 
transmission line, which runs 142 miles 
from the Colegate power-house, where 14,- 
000 horse-power is developed from a head 
of water of 702 feet. 

Another very Jong line is that which 
reaches from the Electra power-house via 
Stockton and Mission San Jose to San 
Francisco, a distance of 147 miles, over 
which 10,000 horse-power is being de- 
livered regularly. This line belongs to 
the Standard Electric Company, which has 
217 miles of power line with a capacity 
of 27,000 horse-power in operation. The 
voltages employed, as is to be expected 
having regard to the distance cov- 
ered, are very high, ranging from 
55,000 to 67,000 volts, 60,000 volts 
being apparently the standard fig- 
ure for many recent installations, of 
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which the following table gives some 
examples. 
PLANTS RECENTLY INSTALLED BY THE 
STANLEY ELECTRIC MANUFACTURING 
COMPANY, PITTSFIELD, MASS.’ 
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Quanajuato Power and 


Electric Co.. Mex.... ‘an 60,900 101 300 


Washington W ater Pow- 
er Co., Spokane....... 12,000 | 60.000 110 68 
Kern River Power Co.. 
Los Angeles, Cal...... 16,000 | 87,500 110 
Pierce Co.........eeeee- 26,000 | 56,000 40 
Mexican Light and 
Power Co., Mex....... 60,000 110 | 1,500 
Winnipeg General Pow- 
POO oe hee 10,000 | 60,000 60 40 
Canadian Niagara Pow- 
oe re ere 60,000 93 


Co. of Ontario. ...... 60,000 93 nes 


Mention should also be made of the 
50,000-horse-power and the 125,000-horsc- 
power plants for the Canadian Niagara 
Power Company and the Electrical Power 
Company, of Ontario, contracted for by 
the Canadian General Electric Company, 
both of which will employ pressures rang- 
ing up to 60,000 volts, while, to pass to 
another quarter of the globe, the Cauvery 
falls electric power scheme in India has 
now been at work for over two years, 
and transmits 5,000 horse-power to the 
Mysore gold mines, a distance of ninety- 
two miles, using a pressure of 395,000 
volts. 

Turning now to the British Isles, the 
only large scale plant for the production 
of clectricity by water power at present 


in operation in this country is the 
well-known installation of the British 
Aluminium Company at Foyers. This 


installation, which was originally designed 
by the late Mr. Birch and carried out 
by Mr. W. Vaux-Grahain, has been at 
work ever since the year 1896, and the 
whole of the power has been employed 
for clectric-chemical purposes on the spot. 
A small percentage of the power is 
utilized for the production of calcium 
carbide, but the bulk is, and in the 
noar future the whole of the power will 
be, used for making aluminum. At 
present the gross horse-power of the plant 
is 7,000 horse-power, but plant for a 
further 2,000 horse-power is at the present 
moment being installed, and will shortly 
be working. ) 

The water is derived from the River 
Foyers, which has a catchment area of 
upward of 100 square miles. Storage 
is effected by means of two lakes which 
have been joined together by the raising 
of dams and embankments, the result 
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'For these particulars the author is indebted to Mr. 
C, C. Chesney, the chief engineer of the Stanley Electric 
Manufacturing Company, which has recently installed 
these and numerous other similar plants. 
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being a continuous lake of about five and 
one-half miles long by about half a mile 
wide. The storage thus obtained is 
suflicient to run the entire plant continu- 
ously day and night for about fifty days. 
From the River Foyers the water is first 
passed through a tunnel eight and one- 
half feet diameter, cut through the solid 
rock, to the penstock chamber, from 
which the water is delivered by separate 
cast-iron pipes to the turbines, which are 
installed on the shore of Loch Ness, and 
into which the water is finally discharged, 
the available head of water being 350 feet. 

The British Aluminium Company has 
obtained parliamentary powers for a 
further large water-power installation on 
Loch Leven. It is its intention to com- 
mence immediately the development of 
this scheme, which is capable of giving 
17,000 gross horse-power. The reservoir 
is artificial, and will contain about 150 
days’ storage of the full power, the head 
of water at the turbine being 964 feet. 
It is anticipated that the whole of this 
power will also be taken up in the manu- 
facture of aluminum on the spot, no 
distant transmission being, at present, at 
any rate, contemplated. 

Another interesting water-power scheme 
of considerable dimensions is at the 
present moment being developed in Wales 
by the North Wales Electric Power Com- 
pany, which has obtained parliamentary 
powers for this purpose. Its first in- 
stallation is at present being erected under 
the superintendence of Messrs. Harper 
Brothers, the company’s engineers, and 
derives its power from Lake Llydaw, on 
Snowdon, This lake, into which runs the 
water from Lake Glaclyn, is about one 
and one-fifth miles in length and about 
a quarter to half a mile in width. 
Its area is 5,500,000 square feet, and it 
derives its water from a catchment area 
of about one and three-quarters square 
miles, including the summit of Snowdon. 
Being in the track of the Atlantic depres- 
sions, this area has one of the heaviest 
rainfalls in Europe, amounting on the 
average to 180 inches per annum. In 
1903 it reached the phenomenal figure of 
250 inches. The prevailing winds are 
from the sea, and the atmospheric moist- 
ure is driven up the sloping side of the 
mountain, and on being condensed at the 
summit is discharged in the form of rain 
or snow on the eastern side over lakes 
Glaslyn and Llydaw. The fall of the year 
gives the wettest months, and it happens 
that the quantity running from the lakes 
in spring is averaged up by the snow melt- 
inv on the sheltered eastern side. 


By means of a dam about LOO feet in 
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length, the level of the lake is to be 
raised twenty feet. The water will be 
drawn from the lake by means of a tunnel 
600 feet in length at a point thirty feet 
below the present level, or fifty feet below 
the level when the dams are completed, 
with the result that there will be sufficient 
storage for meeting a ninety days 
drought. The total fall utilized will be 
about 1,150 feet, and the total horse-power 
available, on, the basis of a nine hours’ 
working day, is calculated at 8,200. The 
first installation consists of two steel pipe 
lines and four 1,000-kilowatt sets, each 
consisting of a double tangential water- 
wheel coupled to a three-phase alternator 
giving 11,000 volts at forty periods 
per second. The company will develop 
the full horse-power of Lake Llydaw be- 
fore proceeding further, but they have also 
acquired a further water power at Llyn 
Eigiau, in the Conway valley, where a 
fall of 800 feet is obtainable, and where 
it is caleulated there will be nearly twice 
as much horse-power available as there is 
at Liyvdaw. 

One of the first objects of the North 
Wales Electric Power Company, as soon 
as its installation is completed, will be 
to supply energy for the working of cer- 
tain light railways which it controls in 
the district. It is, however, in addition, 
intended to supply electric energy through- 
out a large area, comprising the whole of 
the counties of Carnarvon, Merioneth, 
Angelsea and also a portion of the county 
of Denbigh. Three-phase currents are to 
be used, and the transmission lines will 
be of bare copper wires, 0.324 inch 
diameter, carried on insulators triangular- 
ly placed on wooden poles. A large pro- 
portion of the transmission lines will be 
carried along the track of the above men- 
tioned light railways. Lines are to be 
laid to the principal slate quarry districts 
of Nantlle. Llanberis, Penrhyn and Fes- 
tiniog, where a considerable demand for 
power exists. The distances from the 
power station to these places range from 
six to twelve miles. 

The latest water-power electric scheme 
in the United Kingdom is that of the 
Scotch Water Power Syndicate, which has, 
by agreement, obtained from Lord Bredal- 
bane and the trustees of the Colquhoun 
estate of Luss important water-power con- 
cessions. These agreements have been 
negotiated by Mr. E. Ristori, who, it may 
be mentioned, was one of the original 
founders of the falls of Foyers installa- 
tion, while the engineering and electrical 
details have been worked out by Mr. 
William Vaus-Graham and the author. 

The first power that it is proposed to 
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develop is one connected wth Loch Sloy, 
which is situated some five miles north of 
Tarbot on the side of Ben Vorlich, be- 
tween Loch Long and Loch Lomond. 
Loch Slov, which is situated some 757 
feet above Loch Lomond—which, in turn, 
is some twenty-six feet above the sea level 
—is fed from a catchment area of about 
3.801 acres, which includes one side of 
Ben Vorlich, which, with its 2,092 feet, 
is one of the highest mountains in Scot- 
land. The district has the very heavy 
rainfall in some seventy-four inches per 
annum, of which it is calculated that sixty 
inches will be collectible. 

A dam will be constructed at the eastern 
end of the loch, which will raise the 
height of the latter by some sixty feet. 
This will impound some 240,000,000 cubic 
feet of water, capable, with a calculated 
net fall of 700 feet to Loch Lomond, of 
maintaining 6,000 electric-horse-power on 
a twenty-five per cent load-factor for the 
maximum possible periods of drought, 
which are calculated at 100 days. From 
the loch the water will be taken in the 
first instance along an open conduit 3,650 
yards in length, which will follow the 
contour line round Ben Vorlich till a point 
is reached almost immediately above the 
position where the power-house will be 
constructed, on the shore of Loch Lomond, 
at a spot called Inveruglas. From the end 
of this conduit to the power-house the 
water will be conveved in steel pipes, the 
length of the pipe line being about 600 
vards and the height of fall 700 feet. 

From the power-house an overhead 
transmission line is to be constructed in 
duplicate for the purpose of conveying the 
electric energy to the industrial areas of 
the Vale of Leven and the Clyde, which 
comprise the towns of Dumbarton, Helens- 
burgh, Renton, Alexandria and includes 
shipbuilding yards, engineering and dve- 
works, calico-printing works and factories 
of various descriptions, many of which 
have already intimated their desire to be 
supplied. The transmission line, for 
which private wayleaves have been ob- 
tained throughout, will be overhead on 
poles, starting from the generating station 
at Invernglas, and continuing across 
country for a distance of twenty-two miles 
to a substation which will be situated at 
Renton, about midway between Dumbar- 
ton and the foot of Loch Lomond, in the 
centre of the Vale of Leven industrial 
area. At this substation the voltage will 
be reduced from the 40,000 volts, which 
it is proposed to employ for the long over- 
head transmissions, to some 6,000 to 
10.000 volts, it being the intention that 
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the distribution from the substation to 
the various works shall be underground. 

The following are the efficiencies which 
it is calculated will be obtained: 


Full-load 
Efficiency 
Per Cent 
open conduit 
pêline —  Focrsr ou eens a aoe dove a A E ences 75 
Turbines 
Three-phase generators............ ccc cccccccceceeess 04 
Step-up transformers ..............ccce cece cectecees 97 
High-tension transmission line...................08- 98 
orp aon transformerg.........snessoesesersssseene. 97 
Underground distribution (say 6,000 volts average). 95 


This is on the assumption of the energy 
being delivered to customers at 6,000 
volts. If, as is probable in most instances, 
it will be delivered at lower voltages, 
there will be a further transformation, the 
efficiency of which will be ninety-five per 
cent in the case of transformation in 
pressure only, and eighty-six per cent in 
the transformation to continuous current, 
making total overall efficiencies of 55.6 
ner cent for three-phase current delivered, 
and 50.3 per cent for continuous current 
delivered. 

So soon as a market has been found 
for the total power procurable from 
Loch Sloy it is intended to utilize a 
further water power, for which the 
rights have also been obtained, at 
Ardlui, about two miles further up Loch 
Lomond. This power is also fed by a 
small loch with an available fall of 800 
feet, the horse-power obtainable being 
about half that available at Loch Sloy. 
The Scotch Water Power Syndicate has, 
in addition, obtained the rights to still 
further water powers on the Breadalbane 
estate that exist further north, and these 
will be utilized as soon as the demand for 
power justifies the capital expense. Tt 
is because of these additional powers 
(which will considerably extend the length 
of the transmission) that it is proposed 
from the start to employ so high a press- 
ure as 40,000 volts. 

It is estimated that the total cost of 
the Loch Sloy scheme, including the 
transmission line and the distribution to 
the various factories, will not exceed 
£200.000 which, on a basis of 5,000 
horse-power delivered, works out to about 
£40 per horse-power—everything included. 
Seeing that manv of the existing electric 
generating stations worked by steam have 
cost almost this amount for land, build- 
ings, and generating plant, this does not 
appear to be an excessive figure, and it 
may be pointed out as an interesting fact 
that the twenty miles of overhead trans- 
mission line only accounts for some 
£24,000, or about twelve per cent of the 
total expenditure. This, coupled with the 
fact that the caleulated loss on the 
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transmussion line at ful) load will only 
amount to about seven per cent, and the 
step-up and step-down Jesses to another 
six per cent, making thirteen per cent in 
all, will give some idea of the extent to 
which the length of the transmission line 
is but a comparatively unimportant fac- 
tor in schemes of this description. It 
may be pointed out further that the above- 
mentioned line loss of seven per cent is 
upon the basis of only one of the two du- 
plicate transmission lines being in use. 
When both are employed the line loss 
will be reduced to three and one-half 
per cent, and the total transmission loss 
at full load will be only a little over ten 
per cent. 

The main transmission will be on the 
three-phase system over two scts of three 
copper conductors, each about three-tenths 
inch diameter, the possibility of con- 
veying as much as 5,000 horse-power 
over a distance as great as twenty-two miles 
with only three and one-half per cent 
loss by means of such comparatively small 
wires being, of course, due to the high 
pressure employed. Indeed, using press- 
ure as high as 40,000 volts when it is a 
matter of transmitting comparatively 
small amounts of power, as, for instance, 
the 600 horse-power or thereabouts that 
under the present scheme it is expected 
will be required for the supply of the 
town of Helensburg, the interesting point 
arises that the minimum size of conduc- 
tor allowable is limited, not only by 
electrical conditions, but by considerations 
of mechanical strength. On the main 
transmission line the conductors will be 
at a minimum height of forty feet from 
the ground, while at all crossings over 
roads they will be enclosed in a wire cage 
to meet the Board of Trade requirements 
for ensuring public safety. 

The application of water power in the 
United Kingdom can, of course, never at- 
tain the dimension that it has already 
reached in America and elsewhere; still, the 
above brief account of what is at present 
being done in Scotland and in Wales shows 
that there are possibilities even in this old 
country of which till recently but few 
were aware. As regards the economies of 
electrical generation by water power, no 
general rule can, of course, be enunciated, 
and every case must be dealt with on its 
merits according to local circumstances. 
Yet notwithstanding, it is possible to 
give an indication of what is generally 
involved, having regard more especially to 
the fact that, with water power as a rule, 
Interest on capital plays a much greater 
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part in determining the cost than do labor 
or upkeep. 

Avoiding, on the one hand, small 
powers, where the costs are likely to be 
abnormally high, and, on the other, very 
large powers, such as we do not possess 
in this country, it may be taken generally 
that interest on capital, depreciation, up- 
keep and working expenses in this coun- 
try will amount to about twelve per cent 
on the capital expenditure. 

On this basis it is easy to see that to 
be economically sound, the capital in- 
volved must not exceed eight and one-half 
times the annual price which can be got 
for the whole of the energy. For instance, 
if 5,000 horse-power is available for sale 
and £6 can be got for each horse-power on 
the average per annum, the capital in- 
volved must not exceed £52 per horse- 
power, or £260,000 in all. 

To conclude, it has been said that the 
greatest benefactor to the human race is 
he who makes two blades of grass to sprout 
where only one grew before. On this prin- 
ciple the utilization of natural water 
power is obviously to the public advan- 
tage. When mechanical or electrical en- 
ergy is generated by the burning of coal, 
it is a matter of the consumption not of 
interest but of capital. On the other hand, 
every water-horse-power that is put to 
use is something added, mundanely speak- 


ing, for all time, to the permanent re- 
sources of mankind. 


Engineering and Trade Opportuni- 
ties. 

Vice-Consul-General Murphy writes 
from Frankfort, Germany, of the fol- 
lowing trade opportunities: the depart- 
ment of the state railwavs of Roumania 
will award contracts for the enlargement 
of the electric plant at Bukharest and 
of tools and machinery required for elce- 
tric lighting and power for the new rail- 
way workshops in that city. The de- 
partment will also receive proposals for 


supplying machine tools required by the 
state railways. 


The German consul at 
Belgrade reports to his government that 
within the past year a considerable num- 
ber of electric plants and other establish- 
ments have been built in Servia. The 
consul advises German manufacturers 
to send expert representatives to Servia 
to study conditions on the spot.  FElec- 
tric plants for lighting, supplying power, 
ete., are to he built in the Mexican cities 
of Jiminez, state of Chihuahua, and 
Allende, state of Coahuila. An elec- 
tric power station is to be built at 
Santos, Brazil. The municipality of 
Penang, Strait Settlement, intends pur- 
chasing electric street cars. Particulars 
can be obtained from Preece & Cardew. 


8 Queen Anne’s Gate, Westminster, Ton- 
don. 
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PLANNING A TELEPHONE SYSTEM.* 


BY SAMUEL G. McMEEN. 


If all the towns were about alike in 
the way their people are distributed over 
the town’s territory; if the prices of ma- 
terials did not change; if no improve- 
ments were made in machinery and sup- 
plies; if there were reasonable expecta- 
tion that styles and fashions in telephone 
things would be constant; if it were just 
as easy to dig holes and ditches in the 
ground in one town as in another; if the 
people in one town were just as wealthy 
as in any other, and if the long-distance 
line system were now complete enough 
to cover the continent; then planning 
a telephone system would be easy. In 
such ideal conditions a person with the 
telephone fever might place an order 
with the manufacturers for “one stand- 
ard equipment of so many stations,” and 
with the contractors for “one standard 
system of so many lines.” And there 
would be a great final gratification in 
the fact that the real investment would 
be found very much like the original 
estimate; a condition which happens so 
seldom as to be quite striking when it 
does occur. 

Tt is no news to sav that a plan for 
a telephone system, whether it includes 
merely an exchange for a town, or a 
toll line system as well, must plan to 
build the system at the lowest possible 
cost in investment, and the lowest possible 
costs of operating the thing when done, 
keeping it in operating condition, replac- 
ing parts of it when thev are worn out, 
and replacing other parts at just the time 
it is wisest to do so to get the advantages 
of newer and better wavs. There is a 
real difference between the annual cost 
of keeping the thing in operating con- 
dition, ordinarily called “maintenance,” 
and the annual cost of replacing parts 
which are no longer serviceable, due to 
their having worn out or become super- 
ceded by something better. It has heen 
supposed that the cost of operation de- 
pends mostly on good management, and 
this is probablv true; but the more recent 
development of automatic apparatus is 
causing some of the old timers in the 
business to sit up and take notice. I 
do not mean to sav that it is alwave 
cheaper to make connections bv ma- 
chinery than by hand, but that there is 
much more reason now to believe that 


such a result may be reached than there 
was five vears ago. 


TA paper read at the St, Lonis convention of the 
Independent Telephone Association of the U.S.. Sep- 
tember 22, 1904, 
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To accomplish the lowest cost in invest- 
ment does not always mean lower annual 
costs in maintenance, depreciation and 
operation. You have seen systeme which 
impressed you as having come into being 
largely by accident; in some of these a 
little inspection of the accounte will show 
such annual sums of unnecessary outlay 
as are really adding substantially to the 
effective investment. As a fundamental 
principle, it is supposed to be best to 
run your business on your own capital; 
but there are many telephone exchanges 
in which borrowed money applied in 
betterments would pay interest on itself, 
and a substantial profit besides. This 
because of the greater saving, even though 
the borrowed investment did not increase 
the gross revenue at all. 

Differences of opinion among telephone 
men as to the right number of offices to 
establish in a fairly large city have been 
supposed to be due to the natural tend- 
ency of men not to agree with each other. 
In large cities in Europe there exists a 
liking for one central office, with a large 
number of lines. In the larger cities 
in the United States, it is quite usual 
to prefer a number of offices. The ex- 
planation is very simple. As telephone 
systems are now built, a very large part 
of the annual cost of merely owning the 
svstem a year at a time is in the wire 
plant; and this in a large city of only 
reasonable density of population varies 
strikingly with different arrangements of 
the lines in offices; when thev are centered 
in one office it is quite the rule that 
the average length of line is greater than 
when part of the lines centres in the 
office and other parts in others. It is 
true that where there are several offices 
in a city, these must be joined to each 
other by trunk lines; but as trunk lines 
are so heavily used, it is never true that 
the total amount of wire in subscribers’ 
lines and trunks is as great with several 
offices as it is with one. 

In the cities of Europe a great many 
more people live in a given space than 
here. The lines are therefore shorter. 
Labor is cheaper. And in some cases, 
a one office arrangement was chosen be- 
cause the engineers made a had guess. 

If there were no other reasons to be 
considered, more than one office in a 
town would gencrally he cheapest; but, 
fortunately or unfortunately, the cost for 
operators is alwavs greater in the several 
office arrangement than in that of one 
office. But in anv town, whatever, an 
arrangement can be found in which the 
total cost of owning and operating and 
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keeping up the lines and offices, when 
taken as a whole, will be the least. In 
laying out a system of reasonable size, 
finding the number of offices and where 
they ought to be is one of the important 
considerations; and it is a condition 
which, if poorly established, can absorb 
a surprisingly large amount of money 
each year. 

In a small city, one office is nearly 
always the best arrangement, and in the 
past it has been customary to assume 
that this would be so, and to plan ac- 
cordingly, leaving the consideration as 
to what future arrangement might be 
best to be taken care of by the future. 
It haa resulted—and will result again— 
that it is found that the one office 
originally established, is in a surprisingly 
bad place when the day does come that 
others must be opened. By being in a 
bad place I mean simply that when ad- 
ditional offices are established, this first 
one may be found by its location to be 
adding to the annual cost of owning, 
operating and keeping up the system. 

In establishing any office, even if the 
exchange be small, wisdom of choice is 
required with reference to the location 
of the building, its size and its character. 
I have pointed out that the location of 
the building haa an effect on the length 
of lines. It also has an effect on the 
fire risk, and sometimes there is also a 
risk from high waters. Service has been 
interfered with by fire in an adjoining 
building, even though there was no im- 
mediate danger to the central office itself. 
Whether the building be owned or rented, 
the arrangement of the apparatus in it 
is best when not only the exact location 
of future additions is taken into account, 
but when a growth of unexpected amount 
is provided for. Instances have occurred 
where a plan otherwise good has been 
found to be very bad because the growth 
was great enough to carry the switch- 
boards against a wall which could not 
be removed and in which direction the 
building could not be extended. 

The best central office arrangement, 
other things being equal, is that which 
carries the entering cables, and those 
which are joined to them, through their 
runs with the greatest directness, and, 
therefore, at the smallest cost. In the 
larger offices a saving of a foot-length 
in a cable run is a very considerable ad- 
vantage. 

As to choice among the many types 
of equipment now available, one may 
gain a great deal of information from 
the manufacturers, as they will tell you 
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all about the good points of their own 
manufacture, and sometimes about the 
bad points of that of others. A great 
deal of light is thrown upon the situation, 
and the embarrassment of choosing is 
much relieved by the application of a 
few simple but exacting tests to sam- 
ples submitted by the manufacturers. In 
every case the prospective purchaser has 
a great advantage if he purchases in ac- 
cordance with definite specifications cov- 
ering his exact needs, because these things 
not only assist the manufacturer in 
knowing exactly what is called for, but 
assist, the purchaser in protecting him- 
self in case the things delivered are not 
satisfactory. 

In all, except the very smallest offices, 
careful planning of the equipment will 
usually make a saving in the expense 
of operators. Where local and toll duties 
devolve on the same operator during 
quiet hours, economy and convenience 
mav both be accomplished by an intelli- 
gent arrangement of the switchboard lo- 
cations. 

Since the first introduction of lead- 
covered cables, there has been a decrease 
in the use of bare open wire. Except as 
to the cost of the system, there is no rea- 
son why all wires should not be in cables. 
Where the development is very dense, it 
is really cheapest to carry cables directly 
into the buildings, but in residence dis- 
tricts it is best to strike a happy medium 
between all cables and all open wire; be- 
cause a subscriber should be connected 
as soon as his contract is secured, be- 
cause to do so means a line must be ready 
for him in advance; because the future 
development of the residence districts can 
be guessed with less exactness than the 
denser districts, it is necessary that the 
multiple tap method of distributing ca- 
ble conductors be used at least in some de- 
gree. If intelligently applied, the multi- 
ple tap method also reduces the wire 
plant cost below that of the more cumber- 
some open-wire treatment of line ends, 
with its attendant maintenance expense 
and annoyance of service interruption. 

Like many other good things, however, 
the multiple tap system may be practised 
to excess. There is no involved mathemat- 
ical formula which will answer the mul- 
tiple tap question for a given town, but 
it is possible, and necessary as well, to 
make comparisons between the costs of 
several arrangements for a given terri- 
tory. And these comparisons should be 
made with care enough and patience 
enough to make certain that the best 
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way has been chosen when a conclusion 
really is reached. 

In recent times quite substantial 
changes have taken place in the costs 
of things which go to make up the 
wire plant. It is gratifying that this is 
so, because this part of the system has 
always been predominant in using up in- 
vestment. No matter how cheap, how- 
ever, the materials for line construction 
may become, the proportion of labor cost 
to the total cost of the constructed thing 
will remain large. As a comparison, it 
may be interesting to know that the equip- 
ment for central offices and subscribers 
may be installed for from five per cent 
to ten per cent of its cost, while very 
many of the elements of line construction 
cost as much for labor as for material. 
A thing which the constructor, therefore, 
must plan toward, is the elimination of 
Jabor wherever possible. There are two 
good results of such watchfulness; one 
is the natural keeping down of the total 


cost, and the other a higher final depre- 


ciated value. For if it costs a dollar to 
put a dollar’s worth of copper in place, 
fifty per cent is more than you can ever 
get out of it by selling it as junk, This 
is one of the reasons why placing cables 
underground has had such an effect on 
annual telephone costs. Two cables just 
alike, one on poles and one in ducts, may 
reasonably be expected to have an annual 
depreciation cost of several to one in 
favor of the underground cable; and this 
is without taking into account the su- 
perior lasting qualities of the structure 
which cares for the latter. 

Without citing further examples, I 
think I may generalize by saying that it 
is necessary to apply these and other sim- 
ple rules to the planning of a telephone 
system for a town, and to lay out the 
course of action which, when methodically 
pursued, will bring the original estimate 
and the actual cost reasonably close to- 
gether, not onlv as to the first investment, 
but to the annual charges when in service. 

Not the least important thing in pre- 
paring to make such a plan is to get on 
the ground, and become saturated with 
the local facts. It is gratifying to find 
by experience that an outsider may get 
such a knowledge of a town by tramping 
over it, by consulting public records, and 
by diligent enquiry from those who know, 
as to enable him to compile field notes 
almost as accurate as to the things he 
needs to know as those taken by the civil 
engineer in laying out a railroad. By this 
I do not mean merely finding out what 
is under the pavement, and where are 
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alleys and where none, because these are 
simple matters. The important thing is 
to get so many facts about the town as 
to enable correct guesses to be made as 
to where the future growth of the town 
will occur, about how fast it will go on, 
and in what direction it will push; what 
kind of houses will be built in this quarter, 
and what kind in that; the probable 
change in the business area, and its pres- 
ent tendency of expansion; is the street 
railway system going to develop this resi- 
dence area more than that, or will a new 
district spring up next year? One of 
the greatest helps toward reasonably cor- 
rect conclusions in this plodding sort of 
investigation is to cut it up into such 
small pieces that the great quantity of 
estimates will prevent a serious error be- 
ing introduced by a few bad ones. In five 
hundred guesses the influence of one 
wrong one is not only relatively small, 
but each guess is easier to make with 
truth. 

In all of these cases, the elements of 
estimate are made with a view to deter- 
mining not so much what the town is 
to-day, but what it will be at the end of 
a selected period. It is not difficult to 
build a system for the present for a 
town of known conditions. It is more 
difficult, and more important as well, to 
make the plan complete for the town which 
is to be, because it is that town which the 
system must serve. The only differ- 
ence between the best method of plan- 
ning to-day and those which have been 
used heretofore, is that the later method 
uses more care in details, and realizes 
more fully the kinds of mistakes which 
are likely to be made. Perhaps it re- 
fleets little credit on the engineers, but 
it is distinctly to the advantage of their 
employers that they have made almost 
all the blunders that are possible to be 
made; and it goes without saying, of 
course, that a man of reasonable common 
sense will not make the same mistake 
twice. If it were only long-lived enough, 
this tendency might result in quite a 
perfect telephone condition being reached. 

One of our prominent western civil 
engineers, while visiting his uncle in New 
England, attempted to answer persistent 
questioning as to what he did for a living, 
by explaining the scope of his profession, 
how he and his brethren “harnessed the 
forces of nature to the benefit of man,” 
and how through their activity, intelli- 
gence and experience, man would ulti- 
mately reach his deserved proud position 
in command of the universe. The blush- 
Ing modesty which Inspired these re- 
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stricted statements suffered a rude shock 
upon the query of his relative: “Ain't 
this engineering after all a sort of fancy 
business?” Jt is somewhat with the 
view of letting vou into our confidence 
that I have made the foregoing admis- 
sions, for engineering telephone proper- 
ties after all is really a simple, common- 
sense matter, the more successful as jit 
involves the more patience and sound 
judgment. 

So far as I have described the manner 
of such planning, it has been in the way 
of accomplishing minimum costs. It goes 
without saying that the minimum cost 
plan must involve due consideration of 
the quality of service to be given. A 
plan which will not make good service, 
falls short of its mission, quite as would 
a manufacturing property which would 
not turn out good product. This brings 
me to the very important and widely 
neglected feature of planning all parts 
of a telephone system, whether in a town 
or between towns, so that it may ulti- 
mately form a part of a successful con- 
tinental telephone system. I do not mean 
by this merely that a consolidation of tele- 
phone interests may take place. What I 
do mean is that any plan falls short of its 
mission which does not involve making 
all elements as nearly as may be such as 
will be serviceable and useful when the 
continent is covered with a complete net- 
work of long-distance lines, connecting 
exchange with exchange. You may 
answer that the day of such a system is so 
far away that it is foolish to waste money 
on it now. My answer is that the day 
in question is not so far away as many 
are thinking, and that it does not always 
mean an excess expenditure to take this 
into account. Further, in any telephone 
system which is wisely planned, there are 
elements which ought to last so long as 
to be overtaken by the time of which I 
speak. It is no fancy dream to expect 
such a condition. We will agree on this 
if we will stop to think of what has 
been accomplished by the independent 
Interests already. l am advised that 
there consideration the con- 
struction of a considerable length of 
long-distance circuit of heavier copper 
than has ever heen erected for any pur- 
pose of communication, and this by an 
independent company. T ean call to mind 
exchanges Iving in the region of these 
excellent projected cireuits from the sta- 
tions of which I should be surprised to 
receive good speech even over lines of 
such cost and quality. 


is under 
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The New Equipment of the New 
York Central’s West Albany 
Shops. 

The equipment of the West Albany 
shops of the New York Central Railroad 
Company is nearly complete. The ap- 
paratus was furnished and installed by 
the General Electric Company. A power- 
house of sixty by one hundred feet is lo- 
cated in the centre of the shop buildings. 
Four Franklin water-tube boilers of 500 
horse-power each, operating at 175 pounds 
pressure, and two Bellwood cross-com- 
pound 1,000-horse-power engines are the 
prime movers. Two three-phase alternat- 
ing-current generators of 750 kilowatts, 
supplying a voltage of 480, are direct-con- 
nected to the engines. Two Woodbury 
engines, direct-connected to a 250-volt 
exciter, form the exciting plant. A svn- 
chronous motor sct, consisting of 100-kilo- 
watt 480-volt synchronous motors, and a 
100-kilowatt 250-volt direct-current gen- 
erator set operate the cranes. These have 
been so arranged as to be thrown in on the 
exciter buses when used for exciting the 
main generator in case of trouble with the 
engine-driven exciter. For lighting, 
three single-phase transformers raise the 
voltage from 480 to 2,300 alternating cur- 
rent for distribution to the various light- 
ing transformers located at suitable points 
about the shops. Induction motors will 
replace the long-driven shafts. 


ep 
English Railway Statistics. 

The Board of Trade, of London. has re- 
cently published its report on the British 
railways for 1903. A new feature of the 
report is the comparison of the number of 
passengers traveling third-class with the 
number carried by the tram lines in Eng- 
land. Beginning in 1896, the number of 
third-class passengers carried on the rail- 
ways was 888,604,000. The number car- 
ried by the tramways was 759,466,000. 
There was a steady increase in the latter 
until 1900, when the number carried by 
the trams exceeded the third-class pas 
sengers by over 25,000,000. The figures 
for 1903 were, third-class, 1,086,205,000; 
tramway, 1,681,949,000. The number of 
third-class railway passengers carried m 
the United Kingdom exceeds the total 
number of passengers carried on the 
American railways. This is due largely 
to the fact that the recular railroad hnes 
control a great deal of the suburban busi- 


cae noe tol- 
ness which in America is left to the tr 
lev lines. 
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A New Single-Phase Railway Motor. 

Ina recent publication, Dr. Hans Behn- 
Eschenburg describes two single-phase 
commutating motors manufactured by the 
Oerlikon Company. An abstract of this 
article is given in the London Electrician 
for September 9, from which the follow- 
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Amperes and Volts. 


10 
Speed 1,000 revs. per min. 
ing notes and diagrams are taken. One of 


these motors is rated at thirty-five horsc- 
power, and is capable of working with 
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35 n.r. Oerlikon Motor run as Single-phase Series Motor. 


22a per sec. Speed 1.000 1evs. per min. 

continuous current or with alternating 
current at frequencies between twenty and 
forty cycles per second. The second motor 


40 
35 u.P. Oerlikon Motor run as M g Motor with Ccntinuous Current. 
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currents at 200 volts and frequencies from 
zero to twenty-five; as a repulsion motor 
when fed with single-phase currents from 
forty to fifty cycles per second at a press- 
ure of 230 volts; or as a compensated 
series motor of the Latour type, being fed 
in this case with single-phase current at 


au dP 


585 


series motor, either for continuous or al- 
ternating currents, the brushes are fixed 
at the neutral points and the stator wind- 
ing is split up into two identical parts, 
the magnetic axes of which are shifted 
relatively to each other by one-half of the 
pole pitch. One winding serves for pro- 
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35 u.p Oerlikon Motor run as Series Motor with Continuous Current, 


the Current being kept constant at 200 amps 


Fie. 1. 


250 volts. The rotor and stator of this 
machine are each equipped with a six- 
polar distributed winding embedded in 


60 4.2 10 


Frequency 


40 


22 ~~ per sec. 
Fie. 2. 


slots, resembling the ordinary winding of 
a continuous-current armature. No resist- 


ance is inserted between the armature 


ducing the magnetic field, while the other 
nullifies the armature reaction. 
For employment as a repulsion motor, 


40 
35 H.P. Oerlikon Motor ran as Single-phase Series Motor. 


50 HP. 


Frequency 


20 80 


Current constant at 200 amps. 


or as a motor compensated on the Latour 
system, the two parts of the stator wind- 
ing are connected together so as to form 
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85 H.P Oerlikon Motor, run as Repulsion Motor with Single- phase Current. 35 4.p, Oerlikon Motor, run as Repulsion Motor with Single-phase Current. 


Frequency of 44 a per sec. 


is designed for 200 horse-power and a 
frequency of fifteen cycles per second. 
The smaller motor runs normally at 
about 1,000 revolutions per minute, and 
it may be run as an ordinary continuous- 
current series motor from a 200-volt sup- 
ply; as a series motor for single-phase 


Speed 880 revs, per min. 


Fia 3. 


coils and the respective commutator seg- 
ments. When run as a compensated 
series motor, twelve brushes are necessary, 
hut when operated in any one of the other 
three ways but six brushes are required. 
Carbon brushes eight millimetres wide are 
used in all cases. When used as a simple 


Frequency 44% per sec. 


Current Constant at 130 amps. 


one evenly distributed winding. The air- 
gap of this machine is one millimetre 
wide. 

Tests of this motor, when operated in 
the various wavs enumerated, were made, 
the results of which are shown in the ac- 


companying diagrams. In every case the 


586 


normal load, which is defined as the maxi- 
mum load compatible with good commuta- 


. tion, was kept up for four hours. It is 


said that the temperature rise at the end 
of the run did not, in any case, exceed 
forty-five degrees centigrade in any part 
of the machine. When operating as a 
repulsion motor the brushes were shifted 
one-tenth of the pole pitch from the mag- 
netic axis of the stator winding. This 
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motor carcass be split; hence pole pieces 
similar to those for ordinary continuous- 
current motors were employed. It is said 
that this motor commutates well for all 
speeds between zero and 1,100 revolutions 
per minute and frequencies varying from 
fifteen to twenty-five cycles per second. 
The motor weighs 6,600 pounds and de- 
velops 200 horse-power when consuming 
600 amperes at 260 volts. At a speed 
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transformation may be varied from 1 to 
1,000, to 1 to 1,450. The effect of the 
inductance of the primary circuit is to 
prevent undesirable arcing at the second- 
ary spark-gap. When the inductance is 
in circuit, the arc is broken up into a 
stream of sparks. With this transformer, 
sparks forty-two centimetres long are ob- 
tainable. The maximum potential differ- 
ence is 140,000 volts. The transformer is 
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35 H.P. Oerlikon Motor, run as Repulsion Motor of “ Latour’ type, with 
Single-phase Current. Frequency 44a per sec. Speed, 880 revs. per min, 


position was found experimentally, and 
corresponded to the maximum power- 
factor when the motor was developing 
thirty-five horse-power and running at a 
speed of 1,000 revolutions per minute. It 
will be noticed from an examination of 
the characteristics that the efficiency of the 
motor when running with continuous cur- 
rent is about three per cent higher than 
with alternating current. The power- 
factor of the ordinary single-phase series 
motor is three per cent better than that 
of the repulsion motor. For speeds from 
800 to 1,000 revolutions per minute the 
commutation was excellent for all four 
ways of working, but for speeds below 500 
revolutions per minute and above 1,000 
the commutation was good only when the 
motor was running as a continuous-cur- 
rent or alternating-current series motor. 
In the other two cases special arrange- 
ments have to be provided to reduce spark- 
ing. The motor weighs, without gearing, 
2,200 pounds. 

The second motor was designed for 200 
horse-power, a normal speed of 650 revo- 
lutions per minute and a frequency of 
fifteen cycles per second. It is one of two 
motors intended for a locomotive which, 
at a speed of twenty-five miles an hour, re- 
quires approximately 400 horse-power to 
drive it. ‘These motors are to replace con- 
tinuous-current motors already existing, 
and their design had to conform to cer- 
tain conditions. It was necessary that the 


40 50 H.P 


type, with Singl 
rent constant at 
Fic. 4. 


of 650 revolutions per minute, the fre- 
quency being fifteen cycles per second, the 
power-factor was 0.94 for all loads. At 
a speed of 1,100 revolutions per minute, 
and at the same frequency, the power- 
factor was 0.97. When the frequency was 
increased to twenty-five cycles per second, 
the corresponding figures for the power- 


factor are given as 0.87 and 0.93, re- 
spectively. 


eee ss> 
High-Tension Direct Currents. 

A transformer for producing high-ten- 
sion unidirectional currents suitable for 
experimental work and for exhausting 
Reentgen tubes has been constructed. by 
F. J. Koch, of Chemnitz. The new ap- 
paratus gives impulses of fairly long dura- 
tion. It is, in fact, a rectifier. The 
primary of this transformer includes re- 
sistance and inductance, both of which 
may be varied. The secondary includes a 
long spark-gap terminating in two elec- 
trodes, between which is revolved a needle. 
In this way the spark-gap is divided into 
two parts, whose length varies during each 
revolution. The needle is driven by a 
synchronous motor, so that the length of 
the two spark-gaps varies in synchronism 
with the phase of the primary current. 
The action of the needle is to cut out 
those half-waves which are not in the 
proper direction, and to allow only those 
having the correct direction to pass at 
their maximum pressure. The ratio of 
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35 m.p. Oerlikon Motor, run as Repulsion Motor of " Latour” 


e-phase Current. Frequency 44a per sec. Cur- 
130 amps. 


immersed in oil. The apparatus can be 
operated from a continuous-current sup- 
ply by means of a small rotary converter, 
which, at the same time, takes the place 


of the synchronous motor driving the rec- 
tifier needle. 


Electric Railroad in Peru. 

It is reported by United States Con- 
sul Alfred Gottschalk, of Callao, Peru, 
that the electric railroad between Lima 
and Callao is now in operation. This 
is the second undertaking of this kind in 
Peru, the first being that running between 
Lima and Chorillos, and other seaside 
resorts. The new road is operated by the 
overhead trolley system, and is eight 
miles in length. This distance is covered 
in a little over twenty minutes. The 
cars run every fifteen minutes. The fare 
charged is one-half of that formerly re 
quired on the steam railroad. This road 
has, so far, not been able to obtain per- 
mission to run through the principal 
strects of Lima, and it now stops at Union 
street, the chief commercial artery, where 
it connects with the horse-car lines. 
It is thought, however, that the objec- 
tions to electrice traction through the 
streets of the city will soon be overcome. 
The road runs through the main streets 
of Callao, and has a spur about a mile 


and a half long running to La Punta 
and seaside resorts. 
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Electrical Patents. 


Henry Noel Potter, of New Rochelle, 
N. Y., has assigned to George Westing- 
house, of Pittsburg, Pa., a patent recently 
obtained by him on a compensating ter- 
minal for electric furnaces. The object 
of the invention i; to provide a compen- 
sating terminal, by the use of which the 
different expansion of the parts consti- 
tuting the termina] are prevented from 
causing disturbing variations of pressure. 
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COMPENSATING TERMINAL FOR ELECTRIC 
FURNACES. 


In carrying out the invention, a core or 
furnace-body of graphite or other form 
of carbon is employed, also a terminal 
of similar material making good mechan- 
ical and electrical contact therewith. The 
part is provided with a flange or en- 
largement and its outer end makes contact 
with a terminal of copper, brass, or other 
material. The parts are joined by bolts 
which may be of steel or iron, suitable 
washers being interposed +ə assist in mak- 
ing the connection. The essential thing 
in connection with apparatus of this sort 
in order to make the terminal a “com- 
pensating” terminal is that the bolts 
should have an expansion coefficient in- 
termediate between that of the terminals. 
Then, by properly dimensioning the parts, 
the terminal can be so constructed as to 
be self-compensating, that is to say, the 
reactions of the parts under the influence 
of heat will just balance each other, so 
that the pressure between the parts will 
remain practically constant under actual 
variations of temperature. The following 
will serve as a concrete example of such a 
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compensating terminal: assuming that 
the terminal will be raised to 300 degrees 
centigrade by the operation of the furnace 
and that the flange is ten centimetres in 
thickness at zero degrees, if the coefficient 
of expansion of graphite between zero 
and 300 degrees is 0.2691 per cent the 
flange will be 10.026913 centimetres in 
thickness at 300 degrees. Assuming that 
the coefficient of copper between zero and 
300 degrees is 0.57105 per cent and that 
of iron is 0.42405 per cent, then it may 
be readily calculated that if the terminal 
be of copper and be 10.47 centimetres in 
length, then the expansion of the flange 
plus that of the terminal will be just 
equal to the expansion of the bolts 
throughout that portion of their extent 
in which their expansion is capable of 
effecting the pressure between the flange 
and terminal. 

An improvement in insulation racks, 
consisting of two or more bents and de- 
signed to hold two or more sets of split 
insulations, has already been patented 
by Mr. John R. Fletcher, of Dayton, 
Ohio. In embodying this invention, each 
rack 16 constructed of two parts which 


INSULATION RACK. 


have the desired number of benta or open- 


ings for the requisite number of sets of 
split insulators, which consist of porcelain. 
The ends of the racks terminate in match- 
ing flanges and each rack is adapted to 
hold two or more sets of split insulations 
with openings of uniform or different 
diameters and which may be constructed 
of any insulating material. The parts 
of the rack closely surround the insula- 
tion parts and hold the same uniformly, 
so that any danger of breakage is avoided. 
The openings in the racks are of sufficient 
diameter to prevent any lateral or shift- 
ing movement of the two parts of the 
insulations. ‘The two members of the 
rack are united at their ends by bolts 
which pass through the openings in the 
ends of the racks and are secured in 
positon on a wall, ceiling, or other suit- 
able place. In the event that the rack 
contains openings for a greater number 
than three sets of insulations, the central 
portions of the rack are secured by means 
of a screw or bolt. 

Jacob Beech, of Wilkinsburg, Pa., has 
assigned to Westinghouse Electric and 
Manufacturing Company, of Pennsyl- 
vania, a patent which he recently obtained 
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on a method of soldering armature-leads 
to commutator-bars. The apparatus com- 
prises a frame having two concentric cyl- 
indrical shells which rest upon a suitable 
floor or base and which are connected at 
their upper ends by a web of such form | 
as to provide an annular basin, the outer ! 
edge of which is considerably higher than 
the inner edge. The two shells and the 
web are integral parte of a er casting. 
One shell is nearly surrounded by a cas- 
ing, and between the two shells is located 
a gas-burner. The inner wall of the web 
is provided with a tapering or inclined 
surface, against which is fitted a master- 
ring, the inner diameter of which cor- | 
responds to the outer diameter of the com- 
mutator, to the necks of which the solder | 
is to be applied. The necks of the com- 
mutator-bars rest upon the ring, and the 
commutator-body and the corresponding 
end of the shaft project down into the in- 
terior of the cylinder. The armature and 
its shaft and commutator may be placed 
in position by means of a suitable crane, 
the lifting-hook of which is connected to 
one end of the shaft by any suitable con- 
necting device. The solder to be applied 
is contained in a pot, between which and 
the basin is a channel, this pot being sur- 
rounded by a casing, within which is a 
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METHOD oF SOLDERING ARMATURE-LEADS TO 
COMMUTATOR-BaRgs. 


flame for maintaining the solder in a 
molten condition. This flame is supplied 
by a gas-burner located below the pot. In 
order to cause the molten solder to flow 
to and from the basin a plunger is pro- 
vided suspended from a lever, one end of 
which is pivotally supported by a rod or 
bar and the other end of which has a 
handle and a pawl. The bar extends be- 

tween two parallel grooved arms, one of | 
which is provided with ratchet-teeth in 

position to be engaged by the pawl eo that 

the plunger may be lowered notch by 

notch and fastened in any position de- 

sired in order to secure the desired level 

of molten solder in the basin. 
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Roentgen Rays in the Manufacture of 
Cables. 

A very neat application of Roentgen 
rays in cable manufacture is here de- 
scribed by Herr W. Otto. The chief 
value of this apparatus is in detecting 
foreign substances and imperfections in 
the rubber or gutta-percha insulation of 
electric cables. Theapparatus is of particu- 
lar value in preparing submarine cables, 
since here defects which might ultimately 
give much trouble and cause great ex- 
pense for repair are easily detected. The 
device consists of a table containing the 
necessary regulating apparatus. Qn this 
a Rantgen tube is fixed, and above it is 
placed the fluorescent sereen. The cable 
to be examined is passed through guides 
which conduct it just below the screen, 
so that the shadow of the cable is thrown 
upon the screen. This arrangement allows 
the cable to be passed through the testing 
apparatus quickly. Any foreign sub- 
stances or a bubble of air, or even a bad 
joint in the rubber, is at once shown. It 
is convenient to have the apparatus port- 
able, so that it may be taken to any part 
of the works.—Translated and abstracted 
from Electro (Brussels), August. 

A 
Remarks upon the Electrolytic Dissolution 
of Platinum in Hydrochloric Acid. 

M. D. Tommasi here describes some ex- 
periences of his when using platinum elec- 
trodes in hydrochloric acid. He has found 
that if the acid is at its maximum con- 
centration, the platinum is attacked and 
behaves as a soluble anode. If, on the 
contrary, the acid is dilute, it is not at- 
tacked. The electrolyzing vessel used in 
these tests was formed of a U-tube, in the 
branches of which were placed the two 
chemically pure platinum electrodes. 
Current was furnished by two Daniell 
cells connected in series. With a con- 
centration of the hydrochloric acid giving 
a specific gravitv of 1.18, hydrogen was 
set free at the cathode, but there was no 
disengagement of the gas at the anode. 
At the end of one hour small bubbles 
of gas collected upon the latter clec- 
trode. After twenty hours hydrogen 
was still set free at the cathode, and oxy- 
gen came off at the anode. Upon evap- 
orating the liquid and calcining the re- 
sidue in an atmosphere of hydrogen, pure 
platinum was obtained. Upon using dif- 
ferent concentrations of hydrochloric acid 
with the same electrolyzing potential, the 
same results were obtained until the con- 
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centration was reduced to ten per cent of 
acid of the density mentioned above. With 
an electrolyte formed of five cubic cen- 
timetres of this acid and 100 cubic centi- 
metres of distilled water, upon electro- 
lvsis, gases were at once given off at both 
electrodes. Continuing the electrolysis for 
100 hours, and then evaporating the so- 
lution, no trace of platinum was discov- 
ered. The same results were obtained 
with solutions of decreasing acidity down 
to one per cent.—Transluted and abstract- 
ed from KF Électricien (Paris), Septem- 
ber 10. 
a 
The Magnetic Reluctance of Air Cores in 
Short Coils. 

The construction of air-core transform- 
ers is usually a matter of trial and error. 
In this article Dr. W. M. Thornton gives 
some formulæ which enable the coils to 
be predetermined with a fair amount of 
accuracy. If the distribution of mag- 
netism along the axis of a short-air core- 
coil be explored, it is found that the mag- 
netic lines diverge on either side of the 
centre, so that the flux density within the 
core falls rapidly toward the ends. The 
reluctance of the coil may be found ex- 
perimentally. To estimate it, the assump- 
tion may be made that the whole magnetic 
circuit 1s numerically equal to that of the 
mean cylindrical air-core enclosed by the 
coil. The value found in this way may 
be called the apparent reluctance, and the 
ratio between the true reluctance deter- 
mined experimentally, and the apparent 
reluctance denotes the effect of the lines 
bending back through the winding, and 
may be called the dispersion coefficient of 
the coil. This coefficient is the same for 
any given proportion of winding, what- 
ever its dimensions. To determine the 
value of this coefficient a set of coils was 
made, each having the same internal and 
external diameters. Their lengths in- 
creased in steps until the ratio of length 
to the external diameter was three to 
one. Experimental work with these coils 
showed that the impedance of coils whose 
length exceeds their diameter is strictly 
proportional to their length; below this 
it is slightly in excess of the proportion- 
ate values. It is only with the longer 
coils that there is much difficulty in ob- 
taining exact calculations, and the experi- 
ments show that in these both impedance 
and reluctance are proportional to the 
length over the greater part of range ex- 
amined. The reluctance is also propor- 
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tional to the length beyond the point 
where the length equals the diameter. 
This result simplifies the calculations of 
air coils. The dispersion coefficient 
reaches a constant value at about the 
ratio of three to one, showing that in 
longer coils than this the effect of the 
ends can be ignored. For coils having 
the same relative external and internal di- 
ameters—which, in this case, were two to 
one—the inductance can be calculated by 
the formula, L = 4 r £ R, where R is 


equal to ô ea ò being the dispersion co- 


efficient, and having a constant value of 
0.605. In these formule t is the number 
of turns; R, the reluctance; l, the length 
of coil, and A, the average cross-sectional 
area of the core. The formula for the re- 
Juctance may be simplified by incorporat- 
ing the value for the dispersion coefficient 
in the expression for mean area. The 
value found in this way is then equal to 
0.25 (25 + a). Dividing this ex- 
pression into the length of the coil gives its 
reluctance at once. For predetermining 
the inductance of shorter coils, the author 
advises the use of the formula given in 
Maxwell’s “Electricity and Magnetism.” 
Abstracted from the Electrician (Lon- 
don), September 16. 
a 

Auxiliary Electrodes in Lead Accumulators. 

The different types of auxiliary elec- 
trodes which have been found useful in 
steadying and maintaining lead storage 
batteries are discussed in this article by 
M. Ch. Liagre. There are a good many 
materials which might be used for this 
purpose, but the questions of convenience 
make certain properties desirable. The 
electrode should be of some material which 
is insoluble in the acid of the cell, be- 
cause it may be necessary to leave it in 
the electrolyte for some time, and if it 18 
insoluble it will not introduce any impuri- 
tics. If instantaneous measurements only 
are desired, zine may be used, but cadium 
is a little better, as it is not attacked as 
freely as the zinc. A hydrogen electrode 
is frequently convenient. This is formed 
by coating a strip of platinum with 
platinum black, and then allowing it 
to stand in hydrogen. This process is caT- 
ried out by placing the platinum back in 
dilute sulphuric acid, through which 
hydrogen is passed. Mercury may also 
be used for an auxiliary electrode. An 
clectrode of this kind is prepared by 
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placing mercury in a small glass vessel, 
with which contact is made through a 
capillary tube. The mercury is covered 
with a paste formed of mercurous sul- 
phate and sulphuric acid. The appara- 
tus thus prepared is introduced into the 
cell. Auxiliary electrodes of these kinds 
polarize rapidly, and are thus not suit- 
able for measurements where currents 
must be drawn through the electrode. An 
electrode which does meet this condition 
may be formed of lead, coated with lead 
peroxide. A small piece of a discarded 
lead plate makes a very satisfactory elec- 
trode. Before being used it should he fully 
charged and kept in acid of the same 
density as that of the cells which are to 
be examined. This article contains a 
number of tables and curves showing the 
electromotive force given when using 
auxiliary electrodes of different kinds in 
cells with acid of different concentra- 
tions, and under different conditions of 
charge.—Translated and abstracted from 
L Eclairage Electrique (Paris) Septem- 
ber 10. 
d 


The Electrical System of the Midland Rail- 

way at Heysham Harbor, England. 

The Midland Railway Company has 
erected an important power-stationat Hey- 
sham Harbor for conducting the work 
connected with the docks. The power 
plant consists of three gas-driven con- 
tinuous-current generators. The gas for 
driving the engines is obtained from a 
Mond producer, and after the necessary 
cleansing, is used in three 150-horse- 
power Westinghouse standard gas engines. 
These are of the three-cylinder vertical 
single-acting type, and operate at 200 
revolutions per minute. The engines are 
started by means of compressed air stored 
in a battery of tanks, charged by means of 
two motor-driven air-compressors. The 
generators are of the continuous-current 
type, giving a voltage of 430 and 325 
amperes at normal load. The auxiliary 
apparatus consists of a storage battery 
of 115 cells, which will deliver 180 
amperes for six hours. These are charged 
and discharged in connection with two 
battery boosters. There is also a balancer 
and a power and lighting feeder booster. 
The battery boosters are automatically 
reversible. They consist of a shunt- 
wound motor driving a sixteen-kilowatt 
booster generator and a small five-kilo- 
watt exciter. The booster motor is con- 
nected in series across the three-wire sys- 
tem. The booster itself is separately ex- 


- cited, the exciter being a differently com- 
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pound-wound machine. This station 
supplies power for lighting all the docks 
and for operating cranes and capstans. 
A feature of interest in connection with 
the work is the lighting installation. The 
rise and fall of the tide at Heysham 
Harbor is about twenty-five feet. This 
made necessary three landing stages. 
The lower and middle of these are sub- 
merged regularly twice a day. The light- 
ing wires for these stages are run in 
galvanized screwed heavy-gauge steel 
piping. The lamps are enclosed in 
specially designed water-tight fittings. 
The elevators provided for the use of 
passengers and freight are fitted with 
water-level cutoffs, making it impossible 
for the elevator to come down to the 
lower landing stage when this is below 
water. The elevator cars are, moreover, 
buoyant, so that, should they happen to 
fall to the water, they would float.—Ab- 
stracted from Engineering (London), 
September 2. 
a 


Comparison between Direct-Current and 
Polyphase Systems for Electric 
Hoisting. 

Mr. J. G. Hooghwinkel has made a 
comparative study of the advantages and 
disadvantages of direct and alternating- 
current systems of hoisting in mines. 
The condition to be considered first is the 
efficiency and cost of the two, systems. 
As against the polyphase system, we have 
the poor stopping qualities of these mo- 
tors and the high losses which take place 
at starting. There is a lack of speed 
regulation, and, in stopping, all the energy 
is wasted in brakes. The main engines 
must be fitted with very heavy flywheels. 
It is said that the losses due to starting 
and regulating polyphase motors amount 
to sixty per cent of the total energy re- 
quired for each complete hoist. These 
losses are largely avoided with suitable 
direct-current equipment. If a direct- 
current system is used, a battery may be 
installed, which will enable the work to 
be done with a smaller station equipment, 
and which will maintain a fairly uniform 
load on the generators, thus raising the 
economy of generation. A battery equip- 
ment also makes simple the saving of 
energy given up in braking and stopping. 
The main engines need only supply the 
average power and a sufficient amount of 
energy to overcome the static forces. The 
saving in the output of the steam sets 
largely balances the cost of the battery, 
a battery costing about half the price of 
a steam equipment. It is said that at the 
Tiederhall mine, for every horse-power 
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useful load lifted at the shaft the required 
power at the engine was from 2 to 2.2 
brake-horse-power. For a three-phase 
system the author has found the equiva- 
lent figure to be 3 to 3.25 brake-horse- 
power. This was at the Hohenegger 
mine, which has the same output as the 
one mentioned above. If a battery be 
used, certain complications become un- 
avoidable, but these may be minimized 
by the use of a starting motor-generator, 
which will regulate the charge and dis- 
charge of the battery. These machines 
are about half the size of the winding 
motor, and by their use any position of 
the controlling lever of the winding 
machine corresponds to a fixed speed 
which does not vary even when lowering 
materials. This is an important ad- 
vantage. When a starting motor-genera- 
tor is used, the regulating apparatus is 
small, being only inserted in the shunt 
circuits. A combination of a starting 
motor-generator and the Ward Leonard 
system of separate excitation, combined 
with the use of a high-speed flywheel on 
the motor-generator, has been introduced 
under the name of the Ilger system. This 
system can be used with any supply of 
any frequency. Summing up the com- 
parison, the author finds that the capital 
outlay with either system is about the 
same. The steam and fuel consumption 
is thirty per cent less with a continuous- 
current plant. There are no losses due to 
a heavy flywheel on the engine. He says 
that this estimate of thirty per cent sav- 
ing has been found to be correct in actual 
practice. He is also of the opinion that 
there is a greater security and easier and 
more perfect speed regulation with a 
direct-current system ; and when it is used 
with a suitable auxiliary device, the light- 
ing of the buildings can be supplied from 
the same plant. When the mine does not 
have its own power plant, but draws a 
large high-tension station supplying 
several mines or districts, the fluctuations 
in load due to hoisting are not so notice- 
able. | However, the starting losses 
remain, and as these are from forty 
to fifty per cent of the total energy, 
the author is of the opinion that 
even here a continuous-current plant 
with a starting motor-generator and 
a high-speed flywheel has decided ad- 
vantages. It would soon pay back the 
extra cost of the continuous-current plant, 
which is slightly more in such a case. 
Should the hoisting load be but a very 
small part of the total load on the sta- 
tion, the three-phase motors may be em- 
ploved.—Abstracted from the Electrical 
Engineer (London), September 16. 
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Quick Time in the Subway. 

On Monday afternoon, October 3, a 
special train carrying representatives of 
the New York daily press and the tech- 
nical journals was run through the sub- 
way. The guests, by invitation of the 
management of the Interborough Rapid 
Transit Company, assembled at the City 
Hall station at 2.30, where a train awaited 
them. There were about 150 who took the 
trip. Vice-president E. P. Bryan and 
General Manager Frank Hedley were in 
charge of the party. A number of the 
company’s engineers were also present. 

The train was made up of six cars. ‘The 
leading and rear cars were the new steel 
type, the interior of which has an alumi- 
num finish. The remaining cars were of 
the type which has been in use on the 
Second Avenue line, and are sheathed ex- 
ternally with copper. The seating ar- 
rangements are similar to those on the ele- 
vated lines, there being in each car seats 
for fifty-two passengers and a liberal num- 
ber of straps. 

After a slight delay, due to the tardy 
arrival of some of the guests, the train 
got under way and rounded the curve 
at the City Hall station. The starting 
point of the run was really the Brooklyn 
bridge station, which was left at 2 37:50 
p. M. The train was run as an express 
to Ninety-sixth street. The cars ran very 
easily, and the passengers on the train 


would not have realized the high speed — 


which was attained were it not made evi- 
dent by the rapidity with which the sta- 
tions flashed by. The curve at Fourteenth 
street was taken without slackening speed, 
and the Grand Central depot, at Forty- 
second street, was reached in five minutes 
and forty seconds. The Ninety-sixth street 
station, where the train was slowed down, 
was reached in ten minutes and forty-five 
seconds. After a brief stop the train ran 
up the west branch to One Hundred and 
Forty-fifth street, reaching there at 
2.54:50, just seventeen minutes after the 
start. The train then returned to the 
Ninety-sixth street station, and ran up 
the east branch to the yards. The return 
was made at a reduced speed to Ninety- 
sixth street, and from there on stops were 
made at all the stations, the train run- 
ning as a local. The guests were allowed 
to get off and inspect several of the sta- 
tions. 

During the trip the train nassed a good 
number of other trains, which are being 
run in order to break in the motormen and 
conductors. The work on the stations is 
rapidly nearing completion, the roadbed 
seems to be finished, and the signaling 
system is in operation. Upon entering 
and leaving the City Hall station the 
difference in temperature was very notice- 
able. The day was quite cool, and the 
air in the subway was considerably warm- 
er, Without, however, being close. 
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STREET RAILWAY WEEK AT ST. LOUIS. 


THE ANNUAL MEETINGS OF THE AMERICAN 
STREET RAILWAY ASSOCIATION, THE 
AMERICAN RAILWAY, MECHANICAL 
AND ELECTRICAL ASSOCIATION, AND 
THE STREET RAILWAY ACCOUNTANTS 
ASSOCIATION OF AMERICA. 


The week of October 10 will be Street 
Railway Week at the World’s Fair, St. 
Louis. The American Street Railway As- 
sociation will hold its twenty-third annual 
meeting October 12 and 13, on the sec- 
ond floor of the Transportation Building 
in the exposition grounds. Papers will 
be presented on such subjects as “Steam 
Turbines,” “Reciprocating Engines,” “Gas 
Engines,” “Transfers, Their Uses and 
Abuses,” and “Signals.” 

The American Railway, Mechanical and 
Electrical Association will hold meetings 
on October 10, 11 and 14. These meet- 
ings will be held on the second floor of 
the Transportation Building. Papers will 
be read by John Lindall, on “Maintenance 
and Inspection of Electrical Equipment” ; 
by J. Millar, on “Wheel Matters,” and 
by W. D. Wright, on “The Ideal Shop.” 
In addition to this there will be the 
Question Box and the joint discussion with 
the Street Railway Accountants’ Associa- 


tion on “Blanks for Shop Records and Ac- 


counts.” 


The meetings of the eighth annual con- 
vention of the Street Railway Account- 
ants’ Association of America will be held 
as follows: Thursday, October 13, in the 
parlor of the Inside Inn; Friday and 
Saturday, October 14 and 15, on the sec- 
ond floor of the Transportation Building. 

October 12 has been designated as 
Street Railway Day by the officials of the 
World’s Fair. It is expected that ad- 
dresses will be made by the president, the 
Hon. D. R. Francis, Mayor Rolla Wells 
and Professor W. E. Goldsborough. 

The manufacturers’ committee has pre- 
pared a fine programme of entertainment. 


. There will be a special musical concert 


at the hall before the opening of each 
session, and numerous concerts during the 
week, 

The transportation committee of the 
American Street Railway Association has 
arranged for a special train to St. Louis, 
via the Pennsylvania Railroad, leaving 
New York at 10 a. Įm., Saturday, October 
8, arriving at St. Louis the following day 
at one o'clock. This train will consist of 
Pullman buffet, smoking and drawing- 
room sleeping cars, and will stop at Tren- 


ton, Philadelphia, Harrisburg, Pittsburg, 
etc. 
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An Arc Lamp with a Hot-Wire 
Control. 

An arc lamp, the feed and regulation 
of which are controlled by a hot wire, has 
been brought out recently in England. 
The following description is taken from 
the London Electrician: 

Referring to the accompanying illus- 
tration, the current enters the positive 
terminal, shown dotted, and passes down 
the lead S, to the post V. To this post 
are attached two pairs of metal strips RR, 
the expansion and contraction of which 
control the feed of the carbon. The upper 
ends of the strips are fixed to the stirrups 
NN, which are hung from the rocker M, 
on the post L, the height of which is ad- 
justable by the screw K, enabling the 
tension of the strip to be regulated. To 
prevent sparking at the rocker the strips 
are connected across just above the stir- 


Arc Lamp with Hot-WIRE CONTROL. 


rups, as shown. The bottom ends of the 
strips are attached to a hook T, from 
which connection is made by the flexible 
wire D, to the upper carbon holder Q, 
and are free to slide in the tube P. This ' 
holder is merely a split tube, and the pos- 
itive carbon is pushed home into it. The 
circuit from the negative or lower carbon 
is through the carbon holder Y, the bot- 
tom rods HH and the negative lead A, 
to the negative terminal. When current 
is turned on the strips expand; and as 
the bottom hook T is fixed to the end of 
a rigid strut B, pivoted at its upper end, 
the hook is pulled over to the left by the 
spring C, acting through the disc F and 
the link E. As the disc rotates it moves 
the lever U, shown dotted in the drawing; 
and thus brings into action the clutch W, 
which lifts the positive carbon and strikes 
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the arc. There is a certain amount of 
play between the link U and the disc F, 
so that the wire is allowed to attain a 
fairly high temperature before the arc is 
struck. With a diminished current the 
heated strip shortens, and the disc is 
turned slightly, allowing the carbon to 
feed. Should the feed of the lamp prove 
too fast or too slow, it may be adjusted by 
the screw K. The lamp is fireproof, and 
contains no solenoid or dashpot. The 
upper carbon is guided by a steatite ring 
G, screwed into the bushing X and the 
clutch is lined with the same material. 

This lamp has been tried by the Wim- 
bledon Urban District Council Electricity 
Works, where fourteen or fifteen have been 
burning on a fifty-cycle alternating cur- 
rent during the last eighteen months. 
They have given such satisfaction that 
an additional number of the latest type 
have been ordered. This lamp has an ad- 
vantage, in that it operates equally well on 
alternating currents of any frequency, or 
upon direct currents. It is made by 
Messrs. Foster & Company, of Worple 
road, Wimbledon, England. 


American Electrotherapeutic Asso- 
ciation. 


The officers elected at the St. Louis 
convention of the American Electrothera- 
peutic Association, held recently, are as 
follows: president, Emil Heuel, M. D., 
New York city; first vice-president, 
Charles Hamilton Hughes, M. D., St. 
Louis, Mo.; second vice-president, Morris 
Weil Brinkmann, M. D., New York city; 
treasurer, Richard Joseph Nunn, M. D., 
Savannah, Ga.;. secretary, Clarence Ed- 
ward Skinner, M. D., New Haven, Ct.; 
members of the executive committee, Fred 
Harris Morse, M. D., Boston, Mass.; 
Charles Olin Files, M. D., Portland, Me.; 
Thomas Davidson Crothers, M. D., Hart- 
ford, Ct.; Daniel Roberts Brower, M. D., 
Chicago, Ill.; A. D. Rockwell, M. D., 
New York city; Charles R. Dickson, 
M. D., Toronto, Canada. 

The choice of the next place of meet- 
ing has not yet been announced. 

The feature of the convention was the 
admirable report of the work done by the 
committee on current classification and 
nomenclature. This committeee consisted 
of William J. Jenks, New York city, 
chairman; Professor Elihu Thomson, 
Lynn, Mass.; Professor Samuel Sheldon, 
Brooklyn, N. Y.; and Dr. Charles L. 
Clarke, of Bronx Borough, New York city. 
The work or this committee is of great 
importance to electro-physicists and elec- 
trotherapeutists. 
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Group Photograph of the Officers 
and Directors of the National 
Electrical Contractors’ Associa- 
tion. 

At the recent meeting of the National 
Electrical Contractors’ Association, held 
at St. Louis, Mo., September 14, 15 and 
16, officers and directors were elected. 
We reproduce herewith a group photo- 
graph of the official representation of this 
organization, which is composed as fol- 
lows: 

Mr. E. McCleary, 213 Jefferson avenue, 
Detroit, Mich., president. 

Mr. W. I. Gray, 804 Sykes Block, Min- 
neapolis, Minn., first vice-president. 

Mr. Walter C. McIntire, 506 Commerce 
street, Philadelphia, Pa., second vice- 


president. 
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Indiana—G. M. Sanborn, Indianapolis. 
Washington, D. C.—E. C. Graham. 
Ohio—E. M. Lawton, Cincinnati. 
Illinois—Arthur Frentzen, Chicago. 
Connecticut—H. E. Page, Hartford. 
Massachusetts — Seth B. Witherbce, 
Boston. 
Wisconsin—George C. Rohn. 
lowa—Edward Kunkel, Des Moines. 
Arkansas—T. B. Martin, Jr., Little 


Rock. 
Pa Rema 
The Distribution of Extra Interna- 
tional Electrical Congress 
Papers. 

Members of the Internationa] Electrical 
Congress can receive extra copies of any 
congress paper or papers in which they are 
interested, and which were printed in ad- 


OFFICERS AND DIRECTORS OF THE NATIONAL ELECTRICAL CONTRACIORS’ AxssOCIATION. 


Mr. J. P. Coghlin, P. O. Box 884, 
Worcester, Mass., third vice-president. 

Mr. John R. Galloway, 529 G street, 
N. W., Washington, D. C., treasurer. 

Mr. W. H. Morton, 44 Whitesboro 
street, Utica, N. Y., secretary. 

Mr. J. C. Sterns, 255 Pearl street, Buf- 
falo, N. Y., sergeant-at-arms. 


THE BOARD OF DIRECTORS. 


New York—James R. Strong, 35 South 
William street, New York city; M. L. 
Barnes, 273 River street, Troy. 

Pennsylvania—E. R. Keller, Philadel- 
phia. 
Michigan—F. J. Miner, 207 Jefferson 
avenue, Detroit. 

Minnesota—E. A. Richardson, Minne- 
apolis. 

Maryland—H. K. McKay, Baltimore. 

Missouri—F. E. Adam, St. Louis. 


vance, by applying to Mr. H. H. Hum- 
phrey, electrical engineer, Chemical Build- 
ing, St. Louis, Mo. Mr. Humphrey has 
promised to distribute these papers on 
application until October 10. It is also 
announced that written communications, 
by way of discussion, from congress mem- 
bers on any congress paper will be received 
by the general secretary of the congress, 
Dr. A. E. Kennelly, Harvard University, 
Cambridge, Mass., up to October 15. 


Single-Phase System in England. 

An experimental single-phase motor sys- 
tem is being built by the British Westing- 
house Company at its works at Trafford 
Park, Manchester, England. The de- 
velopment of this system will be watched 
very closely by the British railroad in- 
terests. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Hamilton-Holzwarth Steam 
Turbine. 

The Hooven, Owens, Rentschler Com- 
pany, of Hamilton, Ohio, has developed a 
new machine designated as the Hamilton- 
Holzwarth steam turbine. One of these 
machines—a reproduction of which is 
shown in the accompanying illustration— 
is now on exhibition and in operation at 
the World’s Fair, St. Louis, in block 46, 
Machinery Hall. This is a 10,000-kilo- 
watt turbine, direct-connected to a 10,- 
000-kilowatt generator, and was designed 
to operate under 185 pounds initial steam 
pressure ; speed, 1,500 revolutions per min- 
ute, with twenty-eight inches vacuum. 

For units of 750 kilowatts and upward 
the rotating body is divided into two parts, 
making a high and low-pressure turbine. 
Smaller units are built in one turbine 


From the last running wheel the steam 
is led through pipes to the front head of 
the low-pressure casing, or, if there is 
only one casing, immediately to the con- 
denser. 

The design of this turbine consists es- 
sentially of a plurality of stationary discs 
and running wheels. The stationary discs 
and running wheels have vanes all around 
their circumference. The characteristic 
of this turbine, however, is that steam is 
expanded only in the stationary blades. 
The radial height of the vanes of the 
stationary blades is increased to corre- 
spond to the volume to which the steam is 
expanded. Balance pistons are left out, 
because the axial thrust of the running- 
wheel shaft is easily taken up by the 
thrust ball-bearing, the steam pressure be- 
ing the same on both sides of the running 


casing. The turbine casings and pedes- 
tals for the bearings and the generator 
are placed upon a rigid bed-plate of the 
box pattern. All steam, oil and water 
piping is within and below the bed- 
plate. 

After passing through the steam sep- 
arator, which is located below the bed- 
plate, the steam passes through the main 
inlet valve. The valve has an extended 
stem, which is connected with a floor- 
stand and hand-wheel located on the floor 
close to the high-pressure end of the tur- 
bine. Steam then passes through the reg- 
ulating valve, and from there through a 
curved pipe to the head of the high-press- 
ure turbine. From the ring channel of 
this head the steam flows through the first 
set of stationary vanes, which changes its 
direction and imparts the necessary ve- 
locity. These vanes are rigidly connected 
to the head. From here the steam flows 
in a full cylindrical belt, interrupted only 
by the vanes of the first running wheel, 
and from the first running wheel to the 
following stationary discs, and so on. 


THe HAMILTON-HOLZWARTH STREAM TURBINE. 


wheel. The whole rotating part is bal- 
anced, and the shaft is designed, so as to 
keep it far below the angular speed at 
which it would be apt to vibrate. 

The purpose of the stationary disc is 
to prepare the steam for its action in the 
power-transmitting part (the running 
wheels) of the turbine. As the stationary 
discs do not move, the back pressure of 
the impinging force of the steam is ex- 
erted in the running wheels. Within the 
vanes of the stationary discs the steam 
has to expand to accelerate and to change 
its direction with the best possible eff- 
ciency. The stationary discs are located 
in grooves in the turbine casings. The 
vanes are drop-forged steel, milled and 
located in a groove on the outside periph- 
ery of the discs. The vanes are fast- 
ened to the discs by rivets. After being 
fastened, the disc and vanes are ground 
on their outside edges, giving the vanes 
the profile they should have for efficient 
steam expansion. After this a tough steel 
ring is shrunk on the outside periphery 
of the vanes and steam channels. 


The running wheels are built with cast- 
steel hubs. Steel discs are riveted to both 
sides of this hub, forming circumferen- 
tial ring space into which the vanes are 
held by means of rivets. On the outer 
edge of the vanes a thin steel band is 
tied around the wheel, in order to give 
an outside wall to the steam channels. 

The bearings for the turbine shaft have 
much less weight to support than those 
of the generator shaft, and, therefore, can 
be made short, with straight cylindrical 
shells, while it is necessary that the bear- 
ings of the generator have ball-shaped 
shells to ensure alignment with the shaft. 
In both kinds of bushings or shells the 
top and bottom vanes are screwed to- 
gether. The pedestals and the caps are 
designed in such a manner that the oil 
inlet and outlet are placed together on the 


side of the pedestal, so that no piping has 
to be deranged to take out the bushings. 
The oil flows to the bottom bushing under 
a slight pressure, and then flows with the 
rotating shaft and is taken off in the cap. 
From here it flows back to the oil outlet 
in the pedestal. 

The governor is of the spring-and- 
weight type, especially adapted to high 
speed, and designed for the special purpose 
of steam governing. The governor is di- 
rectly driven by a turbine shaft revolving 
with the same angular velocity. Every 
outside movement of the weights caused 
by increasing or decreasing the angular 
velocity of the turbine shaft is trans- 
mitted, by means of levers, to a sleeve 
which actuates the regulating mechanism. 
While the sensibility of the governor is 
brought to a high degree by the use of 
these means, it has a great amount of 
energy, due to the high centrifugal stresses 
of the weights, though these are very 
small. The governor forms a high-grade 
construction which can be used for all 
purposes where high angular velocity 
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could be effectively controlled within small 
limits. 

With this type of turbine, one large, 
carefully-designed throttle valve is used. 
This regulating valve is located below the 
bed-plate. It is connected by a curved 
pipe with the high-pressure front head 
on one side, and with the inlet valve on 
the other side. It is of the double-seated 
poppet-valve type, of a special design, en- 
suring perfect balance. The valves and 
valve seats are of tough cast steel. The 
valve body is made of cast iron. Im- 
mediately below the regulating valve, and 
forming a part of it in one steam chamber, 
is located a bypass regulating valve. This 
valve has to control the quantity of the 
steam supply, which flows directly to the 
bypass nozzles in the low-pressure front 
head. This valve is also of the double- 
seated poppet-valve type. The main 
regulating valve is not actuated directly 
by the governor, but by means of a regu- 
lating mechanism. Though this indirect- 
acting regulating mechanism is more com- 
plicated, its application is justified when 
the aim for regulation is very high and 
when the moment of inertia of the rotat- 
ing body is large. 

The stem of the regulating valve is 
driven, by means of bevel gears, by a shaft 
which is supported in frictionless roller 
bearings. On this shaft there is a fric- 
tion wheel which the governor can slide 
across the face of a friction disc, by means 
of its sleeve and bell-crank lever. This 
friction disc, which is continually revolv- 
ing, is keyed to a solid shaft, which is 
driven by a coupling from a hollow shaft. 
The hollow shaft is driven, by means of 
worm gear, by the turbine shaft. The solid 
shaft, with the revolving friction disc, 
can be slowly shifted by the governor 
sleeve so that the two friction discs come 
into contact when the sleeve moves—that 
is, when the angular velocity changes. If 
this change is relatively great, the sleeve 
will draw the periodically revolving fric- 
tiou disc far from the centre of the always- 
revolving one, and this disc will drive 
quickly the stem of the regulating valve 
and regulate the steam flow. As soon as 
the angular velocity falls below a certain 
percentage of the normal speed, the driv- 
ing friction dise is drawn back of the 
governor, the regulating valve remains 
open, and the whole regulating mechanism 
rests or stops, though the shaft is still 
running. The governor shuts down the 
whole turbine as soon as the angular 
velocity reaches a point two and one-half 
per cent higher than normal. 

In order to change the speed of the 
turbine while running, there is provided 


ELECTRICAL REVIEW 


a spring balance attached to the bell-crank 
lever of the regulating mechanism. The 
hand-wheel of this spring balance is out- 
side of the pedestal of the regulating 
mechanism. With this spring balance 
the normal speed of the turbine can be 
changed five per cent either way. 

All bearings of the entire turbo-genera- 
tor are fed with a sufficient quantity of 
oil to ensure cool running. The oil flows 
from an oil tank of large capacity (the 
bed-plate is used for this purpose) to 
the oil pump, which is driven, by means 
of worm gearing, by the turbine itself. 
From this pump the oil is forced through 
the bearings and back to the oil tank. 
In the oil tank it is cleared by flowing 
through a strainer, and at this point it 
has sufficient time to radiate part of the 
heat to the walls of the bed-plate. The 
pressure pipe to each bearing can be closed 
by a valve, so that the flow of oil to the 
different bearings can be regulated. 

a EE ER 
_ Motor-Generators. 

The increasing use of storage batteries 
for launches, automobiles and private 
lighting plants has prompted a larger de- 
mand for a compact and efficient charg- 
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ing conditions. The voltage of the sec- 
ondary may be regulated by a field rheo- 
stat; and if the fields of the generator 
are separately excited from the motor 
circuit, the voltage of the generator may 
vary from zero to the full potential of 
the machine; the current output and sta- 
bility of voltage being retained through- 
out the entire range. 

The machine in the accompanying 
illustration is made with two bearings, 
the intermediate bearings being elimi- 
nated. The motor and generator cores 
are mounted on a common shaft, which 
is continuous. The speeds are low, and 
the shafts quite heavy, so that there is 
no vibration nor tendency of the shafts 
to spring. The output of the machines 
ranges from one-quarter kilowatt to four 
and one-quarter kilowatts, and they may 
be wound to any direct-current circuit, 
and the secondary wound to give any 
voltage from 20 to 500. 

The manufacturer of this apparatus is 
prepared to supply machines of the same 
range and outputs of the two-bearing con- 
struction, but of the open type. There is 
no particular preference in favor of 
either type, although possibly the open 
type is a little more accessible. 
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Two-BEARING MOTOR-GENERATOR SET. 


ing apparatus. Several devices have been 
designed for charging various forms of 
storage batteries, and in some peculiar 
characteristics each has an advantage over 
the other. The manufacturer of this new 
line of motor-generators, the Holtzer- 
Cabot Electric Company, Boston, Mass., 
claims that the motor-generator has an 
advantage over the dynamotor, in that 
the primary and secondary circuits of 
the motor-generator may be more effec- 
tively insulated from each other than can 
the windings of the dynamotor. 

The motor-generator form of machine 
is flexible in its adaptation to engincer- 


While these sets have been intended pri- 
marily for charging batteries, they have 
been found useful in other lines of work, 
particularly in telegraphic work for oper- 
ating main and local circuits. 


The Erie Railroad Contemplating 
Telephone Equipment. 


The Erie Railroad has asked for esti- 
mates for stringing telephone wires along 
its line between Cleveland and New York. 
The company has been figuring on tele- 
phone equipment for some time. The 
line, if constructed, will be built on tele- 
graph poles. The Erie line has a tele- 
phone service at present between Cleve- 
land and the offices at Galion. 
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Fire Protection of the Marshall 
Field Department Store, 
Chicago. | 

The value of private fire apparatus for 
the protection of individual buildings and 
adjoining property was thoroughly dem- 
onstrated in the Baltimore and Toronto 
fires, and, in fact, the Baltimore fire de- 
partment admits that many buildings on 
the immediate margin of the devastated 
tract were saved only by the effective work 
of private apvaratus. These buildings 
were supplied with either stand-pipes or 
pumps connected with wet-pipe interior 
sprinklers and dry-pipe sprinklers for pro- 
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and make necessary couplings and con- 
nections. A drenching of the entire 
building is then often required, while a 
comparatively small amount of water 
would have put out the fire in the first 
place. 

Fire insurance companies have recog- 
nized the decrease of fire risk in property 
containing private protection, and, con- 
sequently, are able to reduce premiums by 
such a percentage that the property owner 
is in a short time fully recompensed for 
the cost of the installation. The disas- 
trous conflagrations of the past year have 
stimulated interest in the development of 


Motror-DrRIvEN HIGH-PRESSURE FIRE PUMPS. 


tection from outside fires, storage tanks 
holding from 1,500 to 15,000 gallons be- 
ing placed on the roofs. Besides saving 
the buildings in which they were located 
these equipments stopped the advance of 
the fire, and undoubtedly many more 
buildings would have been destroyed in 
the absence of their efficient service. The 
buildings and contents protected by pri- 
vate apparatus in Baltimore were valued 
at five million dollars, and at Toronto the 
saving due to private protection was simi- 
lar in extent. 

The fact that such apparatus is on the 
ground, in position and ready for action 
averts the destruction of much property 
by both fire and water. A fire is usually 
well under way before the city fire com- 
panies can arrive, arrange their hose lines 


fire apparatus and a very extended adop- 
tion of private equipment is to be expected. 

A recent installation of considerable in- 
terest is shown in the accompanying il- 
lustration. It is located in one of the 
largest buildings of its class in the world, 
Marshall Field’s immense department 
store, occupying an entire block in the 
busiest section of Chicago. 

The outfit consists of a Laidlaw-Dunn- 
Gordon duplex Underwriter pump con- 
nected by single-reduction gearing to a 
water-proof electric motor. The pump 
cylinders are eight inches in diameter by 
twelve inches stroke, having a theoretical 
capacity of 700 gallons per minute at 
600 revolutions per minute, against 140 
pounds water pressure. The illustration 
gives a good general idea of the pump, 
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showing the special attachments and the 
large pressure and vacuum chambers re- 
quired by the Underwriters’ specifications. 
The pump is thoroughly rust-proof in all 
moving or wearing parts, ensuring prompt 
and smooth running when occasion arises. 

The motor which was furnished by the 
Chicago Edison Company is shunt wound 
for 220 revolutions per minute at 230 
volts and is enclosed, all connections being 
carried through pipes screwed into the 
frame, so that the device may be flooded 
without affecting its action. The fields 
and armature coils are cooled by fans on 
the armature shaft, the ventilator intake 
and outlet being visible in the photograph. 
This combination has been designed to 
ensure reliability and certainty of action 
under all conditions. 

One of the important considerations af- 
fecting the selection of a device of this 
sort is the readiness with which electric 


power can be obtained and utilized; there 
being hardly a building where a reliable 
supply of electric current can not be 
cheaply and easily obtained. There is, 
further, no stand-by or maintenance ex- 
pense as with steam apparatus. 


Steel Towers for Canadian Trans- 
mission Line. 

The Canada Foundry Company, Toron- 
to, is building for the Toronto & Niag- 
ara Power Company 2,800 steel towers. 
These will be used for the eighty-mile 
transmission line from Niagara Falls to 
Toronto. The towers of galvanized-steel 
angle-iron will be spaced at intervals of 
400 feet. They will be forty-six feet 
high and fourteen by twelve feet at the 
base. The length will remain fourteen 
feet throughout, while the width will 
gradually diminish to a point. Four in- 
sulators on steel pins will be carried by a 
tubular steel cross-bar, while the other two 
will be placed on standards at the apices 
of the converging edges. In this way the 
insulators will form an equilateral tri- 
angle of six-foot edge. The towers will 


be planted on cedar blocks six feet deep, 


concrete being used when necessary. 
Where the line will cross the Welland 
canal the towers will be made higher to 
permit the passage of ships. The insu- 
lators, which will be cemented to the pins, 
will be of brown glazed porcelain 1n 
three or four parts. They will be of four- 
teen inches height and diameter. The 
line will be operated at 60,000 volts with 
four three-phase circuits, two being car- 
ried on each side of the tower. The con- 
ductor will consist of six strands of No. 
6 copper wire, on a hemp core. Lightning 
arresters will be placed at intervals and 
provided with knife-switches for discon- 
necting from the line. 
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A New Automatic Switch. 

The General Incandescent Are Light 
Company, New York city, has placed on 
the market a new form of automatic 
switch. This device is designed with the 
aim of doing away with any unnecessary 
complication of wiring, at the same time 
reducing the cost of installation by elim- 
inating a portion of the circuit. The 
controlling of this switch may be effected 
from any remote position without en- 
tailing any expense other than the run- 
ning of a set of small wires for its con- 
trol. 

Among the many applications to which 
the company claims this automatic switch 
may be adapted is in places where the 
circuit is to be opened and closed from 
a number of different points. For ex- 
ample, in the case of a motor driving 
a pump, the motor can be stopped either 
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by operating a push-button manually or 
by a float in the tank. This switch is 
available also in an installation where 
the motor is to be stopped by a limit 
switch which cuts the motor out of cir- 
cuit in the event of the device running 
to the limit of its travel. The switches 
may be made use of in showrooms, art 
galleries and similar installations where 
the lights are to be turned on from a 
number of different places in the room, 
in which case the automatic switch is in- 
stalled in an iron-lined wooden cabinet 
in the wall, and the controlling push- 
button Switches are located at various 
Operating places around ‘he room. 


——-o @» o 


The Four-Track News for October is 
better, if possible, than usual. To name 
its good contributions would be to re- 
peat the list of contents. The opening 
article is well illustrated and interest- 
ingly descriptive of the island of Ceylon. 
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New Forms of Oil Switches. 
With the increasing success of high- 
voltage work, new forms of oil switches 
are constantly being brought out. In 
this field, the oil switch has given more 
or less satisfaction, although there is con- 
siderable prejudice one way or the other 
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the “S. K. C.” system with lower volt- 
ages. For the higher voltages, however, 
the breaking distance is increased by 
multiplying the number of breaks, thus 
distributing the arc. Both fixed and mov- 
ing contacts are disc-shaped, with round- 
ing edges, and are interchangeable. When 


New Form oF HORIZONTAL BREAK, Two-Po.LE, DouBLE-THROW OIL SWITCH. 


in favor of a horizontal or vertical break. 
The accompanying illustrations show the 
two-pole double-throw switch with auto- 
inatic overload attachment, designated as 
form M, which has been placed upon the 
market by the Stanley Electric Manu- 
facturing Company, Pittsfield, Mass. 
This type of oil switch operates with 


the switch is opened, arcing takes place 
between the rounded edges, rather than 
from the flat portions which form the con- 
tact surfaces. By thus providing arcing 
points, good contact surfaces are main- 
tained at all times. From the back of 
each dise extends a threaded projection, 
which, in the case of the fixed contacts, 


Contact BUTTONS, OIL Switcu. 


a horizontal break. The contacts are lo- 
cated near the surface of the oil, and 
the arc, when drawn, is carried upward 
by the generated gascs, increasing in 
length, and breaking just below the sur- 
face of the oil. 

The switch is furnished complete with 
oil and tank. The breaking distance 
corresponds to the standard practice of 


screws directly: into the ends of hollow 
studs. In the moving contacts, however, 
two nuts secure cach to a connection strip. 
This construction facilitates removal, and 
the expense of replacing the discs is trif- 
ling. The rounded edges, after long use, 
become damaged by the arc, and perfect 
edges can be brought into play by giving 
the discs a partial turn. As the discs 
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may be turned to six or seven different 
points before requiring renewal, the life 
of the form M switch is considerable. 

The fixed contact discs are held against 
the lower ends of the insulators by hollow 
studs, into which they screw. The lead 
wires are soldered into the top of these 
studs, ensuring good connection. By 
means of ball joints, the moving contact 
disces are mounted upon the carriers, 
which are rigidly attached to the driving 
rod. These discs are self-aligning in re- 
gard to the fixed discs, against which, 
when the switch is closed, they are pressed 
by strong coil springs, eliminating all 
possibility of poor surface contact. 

Epes 
The Power Plant of the Louisiana 
Purchase Exposition for Sale. 

At the close of the World’s Fair, St. 
Louis, Mo., an unusual opportunity will 
be presented for purchasing high-grade 
power-plant equipment. 

Westinghouse Church Kerr & Company, 
of New York city, have announced that 
the main steam and electric service plant 
designed and installed by them for fur- 
nishing light and power to the exposition 
buildings and grounds will then be for 
sale, either in its entirety, or, if the pur- 
chaser so desires, in its component parts. 

The plant consists essentially of four 
3,500-horse-power Westinghouse vertical 
cross-compound steam engines, thirty- 
eight-inch by seventy-six-inch by fifty- 
four-inch, running at eighty-five revolu- 
tions per minute and driving two 2,000- 
kilowatt alternating-current Westing- 
house, and two 2,000-kilowatt alternating- 
current General Electric generators. The 
generators are three-phase, 6,000-volt, 
twenty-five-cycle, revolving-field type, and 
are located between the engine frames. 
The exciting current is furnished by three 
Westinghouse, eighty-kilowatt, 125-volt, 
direct-current generators, direct-connected 
to twelve-inch and twenty-inch by twelve- 
inch Westinghouse compound engines. 

Adjacent to the engines are two forty- 
inch Worthington elevated jet condensers. 
Water is circulated by three twentv-four- 
inch Worthington turbine pumps, each 
delivering 18,000 gallons per minute, con- 
nected to eighteen-inch Westinghouse com- 
pound engines. There are also sixteen 
120-inch Seymour disc fans, operated by 
an eighteen-inch Westinghouse compound 
engine, and two horizontal and one verti- 
cal Worthington dry vacuum pumps. 

The service switchboard is located in a 
gallery at the west end of the Machinery 
Building. 

The boiler plant with its accessories 
consists of sixteen 400-horse-power Bab- 
cock & Wilcox water-tube boilers, equipped 
with Roney mechanical stokers. There 
are two mechanical draught plants, each 
stack being connected with two fourteen- 
foot fans operated by direct-connected 
thirteen-inch by fourteen-inch Chandler 
& Taylor engines. The boilers are fed 
by one fourteen-inch by ten-inch by 
eighteen-inch “Admiralty,” and two 
nine-inch and sixteen-inch by seven and 
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one-half-inch by fifteen-inch Worthington 


pumps. The water is first passed through 


two No. 14% Cochrane feed water 
heaters. A Holly gravity return system 


returns the water of condensation to the 
boilers. 


The “Ideal” Motor-Driven Engine 
Lathe. 

The “Ideal” engine lathe shown here- 
with, built by the Springfield Machine Tool 
Company, Springfield, Ohio, is equipped 
with a one and one-half horse-power 
motor inade by the Northern Electrical 
Manufacturing Company, Madison, Wis. 
The motor has a normal speed of 600 
revolutions per minute, capable of being 
increased to 1,200. A Cutler-Hammer 
controller regulates the speed of the lathe. 
This controller is bolted to the inner side 
of the rear leg of the lathe, and, while 
easily accessible, is thoroughly protected. 
The operating rod of the controller is sup- 
ported in extensions to the lead screw box. 
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Cleaning Ships’ Bottoms by Elec- 
tricity. 

It has been suggested that the growth of 
vegetation and animal matter and oxida- 
tion of the plates on the bottom of ships 
may be prevented by the use of electricity. 
For this process the ship’s plate will be 
made the negative pole and an insulated 
copper piece the positive pole of a cell 
through which the current from the ship’s 
generators will be passed. In the re- 
action taking place the hydrogen liberated 
from the water will prevent oxidation, 
while the resulting process will kill the 
animal and vegetable matter. The work- 
ing cost, however, is very expensive and 
it will be necessary to reduce it markedly 


before the process can be financially feas- 
ible. 


The Missouri Pacific Shops at 
Sedalia. 

The Missouri Pacific Railway is build- 
ing large repair shops at East Sedalia, 
Mo. Grading was commenced on May 10, 
1904. The power-house equipment, con- 


“ IDEAL” Motor-DRIVEN ENGINE LATHE. 


A handle at the right-hand side of the 
carriage operates the controller rod by 
means of mitre gears. The lathe has 
been especially designed for this motor 
connection, the headstock being cast 
with projections for carrying the motor 
and bearings for the extra shaft. A 
pinion on the motor shaft engages a gear 
on the extra shaft which is mounted 
directly over the lathe spindle. A pair 
of gears, which may be slipped into mesh 
with either of the gears which takes the 
place of the usual cone pulley, is placed 


on this shaft. In connection with the 


back gears which are thrown in and out 
by means of a pair of friction clutches, 
four mechanical changes of speed are ob- 
tamed and these, with the hundred per 


cent speed variation of the motor, pro- 
vide a wide range, 


tracts for which have not been let, will 
consist of five water-tube boilers of 250 
horse-power each and Corliss compound 
non-condensing engines, working under 
150 pounds pressure. The machinery wil: 
be operated by direct-current motors with 
a pressure of 245 volts at the switch- 
board. There will be three 200 and one 
seventy-five-kilowatt generators, a total 
power equipment of 675 kilowatts—about 
1,000 horse-power. 


ape 


Anniversary of the Roentgen Dis- 
covery. 


A congress will meet in Berlin on April 
30, 1905, to discuss the Roentgen method. 
This will be the tenth anniversary of the 
publication of the discovery by Professor 
Rentgen, who will be the guest of honor 
of the congress. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW RECEIVER FOR THE LAKE SUPERIOR CORPORA- 
TION—President D. C. Warren, of the Lake Superior Corporation, 
has been appointed receiver of the property of the Michigan Lake 
Superior Company. He takes the place of Benjamin F. Facken- 
thal, of Pennsylvania, who has retired. All of the properties 
are gradually being brought under one management, which will 
decrease the expense and ensure greater profits. 


FRENCH GOVERNMENT TO SET UP WIRELESS STATION— 
The French government is about to install a wireless telegraph 
station on an island off the westernmost part of France. This 
will be used to communicate with incoming and outgoing trans- 
atlantic steamships. The war department is also extending the 
use Of wireless telegraphy. Experiments at the Eiffel tower re- 
cently permitted the army officials at Paris to carry on wireless 
communication with Dijon, 200 miles distant. 


GAS AND ELECTRIC COMPANY SOLD—The Luzerne County 
Gas Company and the Wyoming Valley Electric Light Company 
have been sold to Philadelphia and New York capitalists. The 
price paid is $50 per share for the gas stock, and $20 for the 
electric light stock. The new company will have a capital stock 
of $1,500,000 and an authorized bond issue of $3,000,000. The plants 
of both the gas and electric companies will be extended and other 
improvements made which will cost about half a million dollars. 


MINING COMPANY TO INSTALL ELECTRIC PLANT—The 
Calumet & Hecla Mining Company is, it is announced, planning 
to install a large electric plant at Lake Linden, Mich. From this 
Plant it will distribute power throughout its mills at Lake Linden 
and its mines at Calumet, displacing many smaller stationary 
engines now in use. The large hoisting engines at the shafts will 
not be disturbed. It is expected, however, that in the future 
electrical machinery will be devised to take the place of the pres- 


ent equipment. 


THE NEW HAVEN RAILROAD FINDS ELECTRICITY IM- 
PRACTICABLE—It is reported that the New York, New Haven 
& Hartford Railroad Company has dismantled its third-rail line 
between Nantasket Junction and Braintree, and will not operate 
its suburban lines by electricity for the present. The claim is 
made that the present appliances are not suitable for the existing 
Conditions on this line, and it is probable that some time will 
elapse before a further attempt is made towards electrification. 
This branch was equipped with the third rail as an experiment 
Some years ago. 


NEW MEXICAN ELECTRIC LINE—M. D. Watson and J. R. 
Bickerdike, members of a Chicago company recently organized 
to work the Rosa Amarilla copper mines in the western part of 
the state of Guadalajara, Mexico, have applied to the federal govern- 
ment for a concession for a projected electric railway to connect 
the mines and the Pacific port of Navidad. The road will be about 
forty miles in length, and will cost more than a million dollars. 
Current to operate the road and the machinery at the mines will 
be secured from power plants to be erected on two rivers in that 
section of the state. 


TO INSTALL TELEPHONES ON TROLLEY CARS—Contracts 
have been let by the Auburn & Syracuse Electric Railroad Company 
whereby a telephone system will be installed, which will enable cars 
at any point on the line to communicate directly with headquarters 
at Auburn or Syracuse, or any station along the line. The com- 
pany already has a telephone line between Syracuse and Auburn, 
with two wires. One wire is used for the transmission of office 
business, and the other will be employed for operating cars. 
Considerable difficulty was experienced last winter locating cars 
along the line which were in trouble, because the telephone system 


was not in use. Each car operated on the line will have a portable 
telephone. By the use of a portable “jack,” connections can be 
made with the telephone wire at any point, and the conductors 
can telephone to any station. Cars will be despatched and receive 


orders by this system also. 


THE REPORT ON THE TELEPHONE SYSTEMS OF PENN- 
SYLVANIA FOR 1903—The annual report compiled by the depart- 
ment of internal affairs of the state of Pennsylvania gives a sum- 
mary of the financial statements of eighty-seven telephone com- 
panies, as well as a number of telegraph companies. Of this num- 
ber, nine companies are identified with the Bell interests, and 
seventy-eight are independent companies. The total number of inde- 
pendent telephones reported in use by seventy-two companies was 
62,077. The total reported investment for these companies was 
$19,839,045, or an average investment of $320 per telephone. The 
total investment recorded for seventy-six companies was $20,533,233, 
while the gross income from these seventy-six systems was $1,352,- 


978. 


CANADIAN ELECTRIC PLANT UNDER CONSTRUCTION— 
The Quebec Electric Company is starting work on the installation 
of its plant, at St. Anne and Seven Falls. The technical work of 
the engineers employed by the company has been completed, the 
plans are now approved, and the work of organization arranged. 
The construction of the dams necessary, and the foundation work 
in connection with the power-houses, at each of the falls, will be 
commenced with the least possible delay. The engineers employed 
by the company to report and survey upon the water-power possi- 
bilities of the St. Anne and Seven Falls properties are E. Gauvin, 
civil engineer of the provincial crown lands department, and 
Beaudry Leman, chief engineer and general manager of the Shawini- 
gan Falls Water-Power Company. Water will be taken from Seven 
Falls at 374 feet. The two falls will develop, at low water, between 


22,000 and 25,000 horse-power. 


IMPORTANT TROLLEY DEAL—The Pittsburg, McKeesport 
& Connellsville Trolley Company is in full possession of the Pitts- 
burg, McKeesport & Greensburg line, the deal having been closed 
last week. The purchase price is said to have been $2,000,000. 
This gives the former company a very extensive system throughout 
the state of Pennsylvania. Starting from Trafford City, where 
connection is made with the Pittsburg Street Railway Company, 
the line runs toward Irwin, where three miles of open space is 
being completed. From Irwin, the line is in operation to Manor, 
Penn, Jeannette, Greensburg, Mount Pleasant, Scottdale, Con- 
nellsville, Uniontown, Fairchance and smaller towns in the coke 
region. When a gap between Irwin and Trafford City is com- 
pleted, passengers can ride from Pittsburg to the end of the line, 
a distance of seventy miles. It is expected that express service 
will be undertaken from Uniontown to Pittsburg. 


MEXICAN ELECTRICAL NOTES—It is announced that the 
old electric plant at Tampico, Mexico, will be enlarged and placed 
under the management of C. C. Freston. A new dynamo capable 
of supplying 4,000 lights, which with the existing equipment as- 
sures a total supply of nearly 10,000 sixteen-candle-power lamps, 
will be installed. New boilers, pumps and heaters are also being 
contracted for. Contracts have been made for rewiring the streets 
and extending the lines. A newly organized company has taken 
charge of the electric light plant at Mazatlan, western Mexico. 
This company will shortly be in the market for supplies. Jose 
H. Rico, Mazatlan, state of Sinaloa, Mexico, is prominently in- 
terested in the company. The Compania Campechana de Elec- 
tricidad y Fuerza, city of Campecha, state of Campecha, Mexico, 
which was recently organized for the purpose of constructing and 
operating an electric lighting and power system, is about to let 
contracts for equipment. Alberto Terrazas is president of the 
company; W. E. Hermann is vice-president, and H. H. Hinkle is 
general manager, Jt is stated that orders have been placed for 
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the necessary machinery for a hydroelectric power and lighting 


plant at Colima. It is expected that the work of installation will 
be commenced very soon. 


PLANS FOR NBW EDISON POWER STATION—Preliminary 
plans have been filed for a new fireproof power station to be built 
for the New York Edison company. This building will be three and 
one-half stories high, and will be constructed of granite and brick. 


It will have a frontage of 197.5 feet, and a depth of 347.2 feet. Its 
cost is estimated at $1,200,000. 


CONSOLIDATION OF TRACTION AND LIGHTING COM- 
PANIES—The Alton Light and Traction Company has been con- 
solidated with the St. Louis & Granite City Railways under the 
name of the Alton, Granite City & St. Louis Traction Company. 
The Alton Gas and Electric Company, with a capital of $500,000, 
will take over the gas and electric plants, and the hot-water heat- 
ing system of the street railway. The officers of the new gas 
and electric company are F. E. Allen, president; J. F. Porter, 


vice-president; George G. Kuhn, secretary, and O. S. Stowell, 
treasurer. 


TO REORGANIZE ST. LOUIS TRACTION COMPANIES—-A 
plan has been perfected to reorganize the finances of the St. Louis 
Transit Company and the United Railways, of St. Louis, and to 
reduce the capitalization by $33,000,000. The transit stock is to 
be exchanged for the common stock of the United Railways Com- 
pany, in the form of voting trust certificates, in the proportion 
of two shares of the United Railways common for five shares of 
transit stock. The plan has been approved by the boards of both 
companies. This scheme will provide working capital for the 


United Railways Company, and a reserve of $7,000,000 preferred 
stock to meet future requirements. 


MERGER OF TELEPHONE LINES—The Citizens’ Telephone 
Company, of Newcastle, Pa.; the Union Telephone and Telegraph 
Company, and the Mercer County Telephone Company are included 
in a merger of independent companies of western Pennsylvania 
and western New York under the name of the Erie Telephone Com- 
pany. The consolidated company, it is reported, includes more 
than twenty exchanges. Another important merger of independent 
telephone companies was undertaken in Kansas City last week. 
The stock and lines of the Western Independent Telephone Com- 
pany were transferred to the Kansas City Home Telephone Com- 


pany, and the affairs of the former company are now being managed 
directly by the latter. 


NEW WASHINGTON POWER PLANT ABOUT COMPLETED— 
The work of construction on the electric plant at the falls of the 
Kalama river, Kalama, Wash., is about completed. A flume 1,000 
feet long, six feet deep and twelve feet wide has been built. 
This flume has a fall of forty-five feet, and can be kept full of 
water even in the dryest weather. A water-wheel is in place, 
and a 150-horse-power dynamo has been installed. This is suf- 
ficient for present use, but the plant is so arranged that another 
water-wheel can be put in at any time with but little extra cost. 
It is estimated that the water power is sufficient to generate 1,500 
horse-power, when it is all utilized. The line is about ready to 


convey current to Kalama, and the work of placing circuits in the 
houses is well under way. 


THE EXTENSIVE WORK OF THE CHESAPEAKE & PO- 
TOMAC TELEPHONE COMPANY~—The Chesapeake & Potomac 
Telephone Company will reconstruct its former central exchange 
building on St. Paul street and Bank lane, Baltimore, Md. For 
a time the company contemplated getting a new site, and several 
pieces of property were under consideration, but it has been de- 
cided to go back to the old location. The company has practically 
completed another new branch exchange which will relieve the 
Mount Vernon exchange of some of the pressure caused by throw- 
ing into that exchange the business district after the destruction 
of the St. Paul exchange. The new exchange will take in the whole 
eastern end of Baltimore, from the harbor frontage to the northern 
limits, and will be ready for operation by January 1, with a ca- 
pacity for 3.500 lines This will make the sixth exchange inside 
the city, and the seventh with the rebuilding of the St. Paul ex- 


change. These exchanges aggregate a capacity of 20,000 lines, 
or about 30,000 telephones. 
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PERSONAL MENTION. 


MR. H. J. FOALE has been appointed signal engineer of the 
Wabash Railroad. 


MR. J. B. SMITH has been appointed to the newly created 
Office of the city electrician, at Jackson, Cal. 


MR. E. W. DAY has been appointed to the assistant superin- 
tendency of telegraphy of the Baltimore & Ohio Railroad. 

MR. JOHN F. WALLACE, chief engineer of the Panama canal, 
has returned after a thorough inspection of the route of the canal. 


MR. W. C. SMITH, recently manager of the Pennsylvania & 


Mahoning Valley Railway Company, has resigned and has accepted 
a position in Pittsburg. 


MR. O. H. CLARKE, graduate of the Polytechnic Institute of 


Brooklyn, is now a member of the sales department of the Crocker- 
Wheeler Company, Ampere, N. J. 


MR. W. G. RAYMOND, of the Rensselaer Polytechnic Institute, 
has been appointed head of the engineering department of the 
Iowa State University at Ames, Iowa. 


PROFESSOR ROBERT SIBLEY, of the department of elec- 
trical engineering at the University of Montana, was recently 
married to Miss Ada Catherine Stone, at Berkeley, Cal. 


MR. FRANK HEDLEY has been appointed general manager 
of the Interborough Rapid Transit Company, the office of general 
superintendent, which he formerly held, being abolished. 


MR. I. T. DYER has resigned his position as superintend- 
ent of telegraphy of the Chicago, Burlington & Iowa lines, west 


of the Missouri river, and will engage in other business at Los 
Angeles, Cal. 


MR. W. A. BLANCK, having left the Arnold Electric Power 
Station Company, of Chicago, is now associated with the Chicago 
& Milwaukee Electric Railroad Company as electrical engineer, 
with headquarters at Highwood, II. 


MR. A. A. THRESHER, of the Thresher Electric Company, Day- 
ton, Ohio, spent several days in New York last week taking part in 
the launching of the battleship Connecticut. His company supplied 
a part of the electrical apparatus used on this boat. 


MR. C. B. ROULET, the special representative of the Osburn 
Flexible Conduit Company, New York, resigned his position on 
October 1 to assume charge of the inspection department of the 
Texas Fire Prevention Association, at Dallas, Tex. 


MR. A. J. BEMIS, who has been in charge of the Plymouth 
Electric Road and Mayflower Grove, has been appointed to the 
position of manager of the Cape Breton Electric Company and the 


Sydney & Glace Bay Electric Company, of Cape Breton, Nova 
Scotia. 


MR. NEWCOMB CARLTON, vice-president of the Buffalo Bell 
Telephone Company, and formerly director of works and director- 
general of the Pan-American Exposition, tendered his resignation 


at a recent meeting of the directors of the company. Mr. Thomas 
T. Ramsdell was elected to fill the vacancy. 


MR. EUGENE G. ELLIS, county manager of the Sunset Tele- 
phone Company, has been promoted to be district manager of a 
newly formed district, embracing Alameda, Contra Costa, San 
Mateo, Santa Cruz, Santa Clara, San Benito, San Luis Obispo and 


Monterey counties, and a part of Santa Barbara, with headquarters 
in Oakland, Cal. 


MR. A. W. BRADY has been elected president of the Indiana 
Union Traction Company and the Indianapolis Northern Traction 
Company, succeeding Mr. George F. McCulloch who resigned last 
week. Mr. Brady has been vice-president and general consul for 


both companies. Mr. McCulloch was elected president of the board 
of directors of the companies. 


MR. J. E. ALDRED, of Boston; Mr James Ross, of Montreal, and 
Mr. Frederic Nicholls, of Toronto, some time ago jointly con- 
tributed a sum of money to enable Mr. Ralph D. Mershon to take 
up certain high-voltage experimental work, the results of which 
are to be made public in a paper by him. The preparations for 
this work, which will be done at Niagara Falls, N. Y., are about 
completed, and the work itself will soon be under way. It is pro 
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posed to make measurements on an experimental line up to at least 
100,000 volts, and possibly as high as 200,000 volts. 


MR. FREDERICK G. SYKES, who has been electrical engi- 
neer for several years with the Schenectady Railway Company, 
resigned on October 1 to become general superintendent of the Port- 
land General Electric Company, Portland, Ore. Mr. Sykes installed 
the Sydney tramway system in Sydney, Australia, and previously 
was operating superintendent of the Brooklyn Edison Company. 


MR. GEORGE S. HALEY, Rutland, Vt., has been appointed by 
President Davis, of the National Electric Light Association, as a 
committee to report on the subject of methods in use for the thaw- 
ing of frozen water pipes by electricity. It is understood that Mr. 
Haley has the work well under way, with a view of publishing 
results before the freezing weather sets in. An article on this 
subject was contributed to the “Wrinkle” department by Mr. Haley 
at the Boston convention. 


MR. THOMAS FARMER, who has been successively superin- 
tendent of motor power of the Detroit United Railway Company 
and of the G. C. Kuhlman Car Company, has opened an engi- 
neering office in the Electric Building, Cleveland. Mr. Farmer’s 
intention is to specialize on car engineering and inspection. As 
superintendent of motive power at the car shops of the Detroit 
United Railways for nine years, he gained valuable experience 
in the handling of rolling stock which fits him well for his new 


specialty. 


MR. E. E. F. CREIGHTON has been appointed assistant pro- 
fessor of electrical engineering in Union College, Schenectady, 
N. Y. Mr. Creighton is a graduate of Leland Stanford University, 
California, class of 1895. He received the degree of engineer upon 
graduation, and for the three years following studied under Dr. 
F. A. C. Perrine. After concluding his studies under Dr. Perrine, 
Professor Creighton went abroad and spent two years studying 
various branches of science at the Sorbonne, in Paris, France. At 
the expiration of his studies, he was given the degree of electrical 
engineer, and he returned to Leland Stanford University, where 
he remained a year as professor of engineering. In 1901, he ac- 
cepted a position in the experimental department of the Stanley 
Electric Manufacturing Company, Pittsfield, Mass. Quite recently 
he was in the service of the General Electric Company, at Schenec- 
tady, as a consulting engineer at the local works. 


MR. THEODORE FEILDEN, editor-in-chief of the Electrical 
Magazine, London, and managing editor of the Electrica] Publish- 
ing Company, Limited, has been spending a considerable time in 
the United States, looking into the characteristics of the various 
industrial centres. Mr. Feilden came to the United States as a 
delegate to the International Electrical Congress, and after his 
duties were finished at St. Louis he made trips to various other 
parts of the country. On Saturday, October 1, Mr. Feilden was 
a visitor at the White House, and held an extended interview with 
President Roosevelt. Mr. Feilden was greatly impressed with 
the intense interest manifested by the President in scientific 
work, and by the thorough knowledge of which he was pos- 
sessed with reference to this subject. Mr. Feilden has been a well- 
known writer on British commercial] subjects for a number of years. 
An important series of articles appeared in the London Daily Mail. 
under the title “Is British Trade Falling?” arousing widespread 
interest in trade and industrial circles in Great Britain and America. 


_ MR. CHARLES S. BUELL, mechanical engineer, until recently 
representing the Westinghouse Machine Company in Chicago, Ill., 
has entered the employ of the Allis-Chalmers Company as salesman 
and engineer in the power department. Other additions to the 
personnel of the Allis-Chalmers Company are as follows: John 
F. Burke, who will engage in the sale of Corliss engines, electrical 
apparatus and crushing and cement machinery; Wilbur M. Ruth, 
Salesman and engineer at the Pittsburg office; M. C. Miller, who 
accepts a position in the alternating-current division of the elec- 
trical department: Charles F. Adae, who joins the selling force at 
the New York Office; S. H. Sharpsteen, salesman in the New York 
Office; G. Fred Collins, special representative at the Chicago office; 
R. L. Richardson, who becomes a member of the Pittsburg selling 
staff; John V. Redfield, who joins the sales staff at the Chicago 


ELECTRICAL REVIEW 599 


office; James Ashworth, salesman in the pumping engine depart- 
ment; Otto Clyde Ross, as engineer and salesman; W. M. S. Miller, 
at the Chicago office. 


MR. JAMES B. HOGE, the new president of the National Inde- 
pendent Telephone Association of America, was born near Flush- 
ing, Belmont County, Ohio, December 20, 1866. His early life was 
spent upon his father’s farm, he securing his early education in 
the country school near 
Flushing. At the age of 
sixteen he took up the 
study of bookkeeping, tele- 
graph operating and other 
railroad work, and entered 
the service of the Western 
Union Telegraph Company 
at Flushing. When he was 
eighteen, he accepted a po- 
sition as night telegraph 
operator for the Cleveland, 
Lorain & Wheeling Rail- 
road at Bridgeport, Ohio. 
During the next two years 
he occupied various posi- 
tions with this railroad and 
its allied interests. In 
1888 he was transferred to 
Lorain as the chief clerk 
for the Cleveland, Lorain & 
Wheeling and Nickel Plate 
railroads. He held this po- 
sition for nearly three 
years, when he retired from 
the railroad company and organized the Lorain Savings and Bank- 
ing Company, of which he became secretary and treasurer. In 
1894 he was elected secretary of the Lorain chamber of com- 
merce. During this year arrangements were made for the John- 
son Steel Company to move its works from Johnstown, Pa., to 
Lorain. The chamber of commerce negotiated a number of im- 
provements for the city, and among other things undertaken was 
the securing of a telephone company. While secretary of the 
Lorain Savings and Banking Company, Mr. Hoge became connected 
with the Everett-Moore syndicate. In 1898 he was made secretary 
of the United States Telephone Company, resigning his position in 
the bank and moving to Cleveland. He is still secretary of the 
United States Telephone Company, and also vice-president of the 
Federal Telephone Company. Mr. Hoge organized the Citizens’ 
Gas and Electric Company, of Lorain and Elyria, consolidating 
tae electric light, gas and steam-heating interests of these cities 
into one organization, and later selling the interests to the Union 
Natural Gas Corporation, of Pittsburg. Mr. Hoge is a member 
of the Union Club, of Cleveland. In 1891 he was married to Miss 


Anna Wallace, of Lorain. 


MR. JAMES B. HOGE. 


OBITUARY NOTICES. 


MR. W. C. ROBINSON, chief inspector of the Southern Bell 
company, died on the evening of September 26, at his residence 
in Atlanta, Ga. Mr. Robinson was born in Orange, N. J., forty- 
eight years ago. About twenty years ago he went to Atlanta to 
accept a position with the Southern Bell Telephone Company, for 
whom he worked until his death, rising to the position of chief 
inspector through efficient and faithful service. 


MR. CLARENCE M. DALLY, an electrical engineer, died on 
October 2, at his home in East Orange, N. J. It is understood that 
for seven years Mr. Dally was a sufferer from a cancerous affic- 
tion which was primarily due to exposure to chemicals and the 
action of X-rays during continuous experimental study. At one 
time Mr. Dally was one of the chief assistants in the experimental 
laboratory of Mr. Thomas A. Edison. Mr. Dally was born in Wood- 
bridge, N. J., thirty-nine years ago, and served five years in the 
United States navy as chief gunner on the Enterprise. He had 
been connected with Mr. Edison for the past sixteen years. 
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ELECTRIC LIGHTING. 


STONE CITY, IOWA—H. F. Dearborn is interested in establish- 
ing an electric light plant. 


MIDDLETOWN, TLL.—Steven Sturgis has purchased the electric 
plant from William Allison. 


FORT WAYNE, IND.—Two 400-horse-power boilers will be in- 
stalled in the electric light plant. 


OMAHA, NEB.—The Omaha Electric Light and Power Company 
will install a 2,000-horse-power steam turbine. 


DILLSBORO, IND.—William E. Swarthout is back of a move- 
ment to build an electric lighting plant at Dillsboro. 


INDEPENDENCE KAN.—An electric light franchise has been 
granted W. Nees. The city is to take ten lights at $725 a year. 


EVELETH, MINN.—The Eveleth Electric Company is installing 
an additional 100-horse-power boiler in its plant at this place. 


TROY, N. Y.—The property of the recently formed Lozier Light 


and Power Company has been sold to H. G. Runkle, of New York 
city. 


DAYTON, TENN.—Thomas E. Stone has been awarded the con- 


tract to rebuild the electric light plant, which was recently destroyed 
by fire. 


JOHNSTOWN, PA.—The directors of the new Dale Electric 


Light Company have awarded the contract for the building to John 
D. Strayer. 


BELLOWS FALLS, VT.—The Fall Mountain Electric Light and 


Power Company has placed its plant in operation and is now lighting 
the city streets. 


CAIRO, GA.—The city council, of Cairo, has ordered an election 


for October 20 to determine the question of waterworks and electric 
lights for Cairo. 


KAUKAUNA, WIS.—The Kaukauna Electric Light Company has 
sold its property in this city to a new company of Milwaukee capi- 
talists, who have taken possession. 


GRINNELL, IOWA—O. K. Cole, of Cincinnati, Ohio, has pur- 


chased a controlling interest in the electric lighting plant here. He 
is making extensive improvements. 


CINCINNATI, OHIO—By virtue of a resolution passed by the 
council, Bond Hill will have its streets lighted with electricity after 
January 1, 1905, instead of with naphtha, as at present. 


ARKANSAS CITY, KAN.—The plant of the Arkansas City Gas 
and Electric Light Company has been totally destroyed by fire. 


The plant was valued at $45,000. The insurance was $3,300. It will 
be rebuilt at once. 


CANAL DOVER, OHIO—The council has renewed a contract for 
a term of five years with the A. Beyer & Leiser Electric Company, 


of New Philadelphia, for lighting the city. The contract price is 
$54.44 each arc light. 


BALTIMORE, MD.—The contract for lighting the city has been 
awarded by the board of awards to the American Lighting Company 


for a period of three years from March 1, 1905, at a total saving 
to the municipality of $79,594.50. 


STAFFORD. ONT.—A by-law authorizing the issuing of deben- 
tures ‘o the amount of $19.300 for the purpose of purchasing the 


electric lighting plant by the town of Seaforth, was voted recently 
and carried by a majority of three. 


FORDYCE. ARK.—The Fordyce & Kingsland Interurban Light- 
ing line has been completed, and is now in operation. It runs from 
Fordyce to Kingsland. a distance of eight miles, and is operated by 
the Fordyce Light and Water Company. 


OAKLAND, CAL.—The Comstock Pumping Association, com- 
posed of thirty-one mining companies, has contracted with the 
Truckee River Electric Company for the erection of a new power 
plant on the Truckee river. The plant will cost $200,000. 


BALTIMORE, MD.—The Susquehanna Light and Power Com- 
pany reports that work will begin at once. The company has had 
a corps of surveyors at work for a year surveying between Octoraro, 
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Md., and Fites Eddy, and has options on most of the land on the 


river front between those points. There are to be three power 
plants erected. 


REDDING, CAL.—Work has begun on the power plant to be 
erected at Horse Shoe Bend, Battle Creek, and will be pushed forward 
as rapidly as possible. San Francisco capital is interested and it is 
thought that the plant will be running before many months. 


TALLADEGA, FLA.—The Talladega Electric and Power Com- 
pany has been incorporated. Bonds of this company to the amount 
of $50,000 have been issued and taken by local people. The object 
of the company is to develop water power at Jackson shoals, in 
Choccolocco creek, and supply the city with electric lights. 


UNION HILL, N. J.—The United Electric Light Company, of 
New Jersey, has been awarded a contract by the council of Union 
Hill at the rate of $85 a light a year, $15 a light less than the 
town had been paying, the company also to maintain without charge 
the fire-alarm system and to allow a reduction of fifteen per cent on 
the cost of light used in municipal buildings. 


SAN FRANCISCO, CAL.—The Siskiyou Electric Power Com- 
pany, through the local company, the Little Shasta Power Com- 
pany, has completed the installation of its power line through Little 
Shasta valley, thus adding fourteen miles to its distributing system 
in Siskiyou County. The Siskiyou electric is now operating seventy- 
six miles of line, lighting six towns, and supplying power for grist 
mills, ice plants, sawmills, mines and pumps for irrigation. 


BURLINGTON, VT.—A contract has been awarded by the Chit- 
tenden Power Company, of Rutland, for the construction of a power- 
house to cost $125,000. It will be built at Mendon and will be used 
in connection with the reservoir which is being constructed at 
Chittenden. The dam at the Chittenden reservoir is one of the 
largest in New England and was built at a cost of $1,000,000. The 
reservoir is located two miles east of Chittenden village and will 
contain 3,750,000,000 gallons of water, which, at that elevation, Ís 
capable of supplying between 3,000 and 4,000 horse-power daily. 


The water is conveyed to Mendon, where the power-house will be 
located. 


EDUCATIONAL NOTES. 


THE FRANKLIN INSTITUTE, Philadelphia, has issued a pro 
gramme of lectures to be given during the year 1904-5. Among 
these will be included lectures on “Radioactivity,” the “Steam Tur- 
bine,” the “New York Subway,” “Engineering Features of the 


Louisiana Purchase Exposition,” and “Magnetite Arc and Mercury 
Arc Lamps.” 


THE WORCESTER POLYTECHNIC INSTITUTE—The Wor- 
cester Polytechnic Institute has secured the services of Mr. H. 
C. Walter, a graduate of 1900 and associate member of the American 
Institute of Electrical Engineers, as an instructor in electrical 
engineering. Mr. C. D. Knight, of the class of 1903, has been 


appointed an instructor, and Mr. F. J. Adams, class of 1904, a 
graduate assistant of electrical engineering. 


LEHIGH UNIVERSITY—Lehigh University has made the fol- 
lowing additions to its engineering faculty: Professor Winter 
L. Wilson, formerly of Tulane University, has been appointed as- 
sistant professor in civil engineering; Sherman M. Turrill and 
Robert W. Gay, of New York University, and Arthur W. Klein 


and Evart O. Eastwood, University of Virginia and Massachusetts 


Institute of Technology, instructors in civil engineering. The 


following instructors have also been appointed: Charles W. Brown, 


department of Geology, Stanley S. Seyfert, electrical engineering, 
and George C. Beck, chemistry. 


THE STATE COLLEGE OF IOWA—fThe State College of Iowa 
has arranged a series of ten lectures to be delivered during the 
present college year by officials of various railway systems in 
lowa. The first lecture was delivered by Judge J. C. Davis, chief 
attorney for lowa. of the Chicago & Northwestern Railway, his 
subject being “The Relation of the Railways as Common Carriers 
to the State and Federal Governments.” Other lectures will be 
on “Railway Accounting,” “Tie and Timber Preservation,” “Motive 


Power,” “Relation of the Railways to the Producers,” “Signal Engi- 
neering’ and “Maintenance of Way.” 
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° ELECTRIC RAILWAYS. 


INDIANAPOLIS, IND.—Notice has been given by the Evansville 
& Eastern Electric Railway Company of an increase in its capital 
stock from $10,000 to $600,000. 


SPRINGFIELD, OHIO—The county commissioners have granted 
to G. H. Frey, Jr., an extension of time for one year on the franchise 
for his proposed traction line to Clifton. 


PORT CLINTON, OHIO—Work has been nearly completed on the 
new electric railroad, and cars will soon be in operation. Grading 
to Lakeside and Marblehead will then be started. 


SOUTH McALBSTER, I. T.—Work has been begun on the ex- 
tension of the electric railroad from its present terminus to Wil- 
burton, a distance of nearly thirty miles from South McAlester. 


WEST CHESTER, PA.—A tract of land in Willistown town- 
ship has been purchased by the Philadelphia & West Chester Trac- 
tion Company, on which will be erected a new power-house to cost 
$150,000. 

FORT WORTH, TEX.—The Northern Texas Traction Company 
wil] spend about 325,000 in improvements on the north side in track 
laying, as per the franchise granted by the city council of North 
Fort Worth. 


MORRISTOWN, N. J.—The Morris County Traction Company 
is pushing the work of building the line from Dover to Rockaway 
as fast as possible, and it is expected to have the line in operation 
by November 1. 


EVERETT, WASH.—A franchise has been granted by the county 
commissioners to E. G. Kreuger for an electric railway from Index 
to Mineral City. Machinery and material for the road are to be 
purchased at once. 


PORT EWEN, N. Y.—A New York syndicate has opened negotia- 
tions for the building and operation of an electric railway from 
Sleightsburgh to Port Ewen, with a terminal at the intersection 
of Riversiae avenue. 


SPARTANBURG, S. C.—In keeping with a meeting of the di- 
rectors held in New York city on August 5, the stockholders of the 
Spartanburg Railway, Gas and Electric Company have voted a 
bond issue of $400,000. 


BVANSVILLE, IND.—The C. C. Tennis Construction Company, 
of Cincinnati, has been awarded the contract for the construction 
of a new electric line between this city and Newburg, in Warrick 
County, and work has been commenced. 


NEW HOLLAND, PA.—It is expected that work will soon be 
commenced on grading the Lancaster, Georgetown & Oxford trolley 
road. The road will pass through Georgetown, Green Tree, Nine 
Points, Bartville, Kirkwood, Union and Oxford. 


OAKLAND, CAL.—The Stockton electric railroad is to be re- 
constructed as soon as the San Jose and Los Gatos interurban line 
is completed. The Stockton road will be changed from a narrow 
to a standard gauge system and will be extended to Lodi. 


CLEVELAND, OHIO—The Sandusky, Norwalk & Mansfield Trac- 
tion line will be built at once. The line has been in contemplation 
for a long time, and it is said that Sandusky capitalists have backed 
the project to such an extent that it is absolutely assured. 


CHICAGO, ILL.—The Chicago & Western Indiana Railroad has 
let the contract for an electric power plant to furnish motive 
power for its suburban service. The building will be one story high, 
of 85 by 150 feet ground dimensions, and will cost $150,000, exclusive 
of equipment. 


LOUISVILLE, KY.—The Louisville & Southern Indiana Traction 
Company has filed in the office of the county clerk, at Corydon, the 
plan and profile of the New Albany & Corydon Rapid Transit Elec- 
tric Railway, evidencing that it is the purpose to shortly begin the 
work of constructing the road. 


CINCINNATI, OH10—The village council of Milford has award- 
ed to the Cincinnati & Columbus Traction Company a franchise 
for the use of the streets of that village for twenty-five years. This 
takes the place of a franchise which recently expired, because no 
work has been done on the construction of the line. 
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JOHNSTOWN, PA.—John Hartigan, president of the Mt. Pleas- 
ant Heat and Light Company, is the head of a company just organ- 
ized to build a trolley line from Mt. Pleasant to Unity, Westmore- 
land County. Nine miles of the right of way have been secured. 
Several Pittsburg capitalists are interested in the venture. 


LA GRANDE, ORE.—It is stated that the proposed electric rail- 
way for Union County will not only connect all the towns in the 
county, but will connect Wallowa County with Union County, and 
it is thought will ultimately be extended to Lewiston, and thus 
establish a railroad between the Hill and Harriman lines. 


DANVILLE, PA.—An agreement has been reached between the 
Danville & Bloomsburg Street Railway Company and the Columbia 
& Montour Electric Railroad Company, whereby the first-named 
company is to use the tracks of the Columbia & Montour line from 
a point near Fishing creek to the court house in Bloomsburg. 


HARTFORD, CT.—A new trolley line has been opened connect- 
ing Hartford with Springfield. Mass., by a route which runs on the 
west side of the Connecticut river. There has been for two years 
a line on the east side. The new line goes from here to Windsor 
and thence by way of Suffield, Agawan and Mittineague to Spring- 
field. 

EDGERTON, WIS.—The Southern Wisconsin Interurban Rail- 
way Company has filed an acceptance of a franchise to build its 
line through this city, granted by the council some months ago. 
The proposed line will run from Janesville to Madison via Milton 
Junction, Edgerton, Albion and Stoughton. Work of grading is to 
be commenced this fall. 


PETERSBURG, MICH.—At a mass meeting it was voted to 
accept the terms of the Ohio & Michigan Traction Company in 
regard to the location of the power-house, car barns and repair 
aud machine shops. A site of seventeen acres was provided for and 
a bonus of $5,000 raised. Work will be begun at once and the plant 
rushed to completion. 


GOSHEN, IND.—Work on the new interurban line from Warsaw 
to Goshen, which is intended to go far toward completing the 
chain of electric railways from Benton Harbor to Cincinnati, has 
been begun. All the right of way has been secured. H. J. Heinz, 
of Pittsburg, is one of the capitalists interested and Indianapolis 
men are also in the company. 


DOYLESTOWN, PA.—lIt is stated that a plan is under way to 
convert the abandoned Delaware & Atlantic Railway, in Mont- 
gomery and Chester counties, into an electric railway. The old 
road was eleven miles long, extending from a point west of 
Phenixville to a point near French Creek. George F. P. Wanger is 
caid to be back of the project. 


PENSACOLA, FLA.—It is stated on good authority that an elec- 
tric road will soon be constructed between this city and a point 
on Mobile Bay, from where connection will be had with Mobile by 
a line of fast steamers. It is said that work on the survey is going 
ahead rapidly, and that the chances are good for the completion of 
the road during the next few months. 


SIOUX FALLS, S. D.—The city council has granted to a syndi- 
cate of Des Moines, Iowa, capitalists a franchise for the construc- 
tion and operation of an electric street railway system in Sioux 
Falls. The syndicate is composed of S. C. Lee, A. H. Marshall, 
W. R. Marshall, J. R. Sheely and G. W. Rhine. It is expected that 
work on the electric street railway will commence in the course 
of the next few weeks. 


NORRISTOWN, PA.—An extension of the proposed Souderton, 
Skippack & Fairview Electric Railway Company's route has been 
placed on record here. The proposed extension takes in a wide 
area, including part of the Perkiomen valley. The distance to be 
traversed is fourteen miles, nearly doubling the original length 
of the road. The system will connect with the trolley railways 
entering Norristown. 


ARKANSAS CITY, KAN.—The directors of the Kansas-Okla- 
homa Interurban Railway have elected the following officers: W. C. 
Robinson, president; L. H. P. Northrup, president and general mana- 
ger; C. A. Scruton, secretary and treasurer; S. P. Gould, auditor 
and assistant general manager, and C. L. Brown, attorney. The 
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other members of the board are: W. H. Somermeir, of Winfield, 
and A. J. Hunt, of this city. The executive committee is composed 
of L. H. P. Northrup, C. A. Scruton and S. P. Gould. The survey 


for the road has been completed. It will connect Arkansas City, 
Chilocoot, Gueda Springs and Winfield. 


TOLEDO, OHIO—The Toledo Interurban Railway Company, with 
a capital stock of $100,000, has been incorporated at Columbus by 
C. V. Wagner, Edgar Daykin, W. M. Long, George W. Acker and 
P. S. Willis. According to the incorporation papers the road will 
extend from this city, northwesterly to state line, where it will 


connect with the Toledo & Ann Arbor road, giving a through eervice 
from Toledo to the Michigan city. 


LIMA, OHIO—At a meeting of the owners and promoters of the 
Fort Wayne, Van Wert & Lima Traction Company, and the Ohio 
& Indiana Construction Company, which has charge of the building 
of the line, the following were elected officers of the Fort Wayne, 
Van Wert & Lima Traction Company: president, James Murdock, 
La Fayette; vice-president, J. D. Cable, Lima, Ohio; secretary and 
treasurer, J. D. S. Neely, Lima, Ohio. 


GRAND RAPIDS, MICH.—E. M. Higgins, promoter of the Grand 
Rapids & Ionia Electric line, has filed a trust mortgage to the Empire 
Trust Company, of New York, for the purpose of securing bonds 
to the amount of one million dollars to be used in the construction 
of the road and power-house. It is announced that work will begin 
at once and that the grading wili be completed in sixty days. The 
road will be completed by the first of May, 1905. 


WHEELING, W. VA.—The new line that is to be built from 
Mingo to Steubenville by the Wheeling & Steubenville Traction 
Company will be only about one-fourth the length of the present 
line, and the time required for making the run between the two 
towns will thus be shortened from twenty-five minutes to a little 


more than six. The new road will be controlled chiefly by the 
stockholders of the Wheeling Traction Company. 


WHEELING, W. VA.—The secretary of state has issued a 
charter to the West Virginia Interior Railroad Company. The com- 
pany is capitalized at $100,000. Some of the promoters of this 
concern are said to be Wheeling capitalists. The company proposes 
to build a line from Steelton, the new town two and one-half miles 
north to New Martinsville, to extend south through the county seat 


of Wetzel, thence through Middlebourne, the county seat of Tyler, 
to Salem, Harrison County. 


SPRINGFIELD, OHIO—The annual meeting of the stockholders 
of American Railways Company was held here recently. It was 
decided to erect a new power-house at a cost of $100,000. The 
officers elected are: Oscar T. Martin, president; H. J. Crawley, 
vice-president; C. L. S. Tingley, secretary and treasurer. Those 
elected to serve on the board of directors are: J. J. Sullivan, H. J. 
Crawley, C. L. S. Tingley, S. W. Pettit and John S. Bioren, of 
Philadelphia, Pa., and John H. Miller, Oscar T. Martin, I. Ward 


Frey, Charles L. Bauer, William F. Foos and Theodore Troupe, of 
this city. 


ALTON, ILL.—The work of making the survey for the new 
electric line of the Central Traction Company, of Jerseyville, has 
been commenced. The line will be built to North Alton from Jersey- 
ville and will also extend to Hardin, in Calhoun County. The route 
to be surveyed will run west from Jerseyville to Fieldon, thence to 
McClusky and Dow and Newburn, and thence to Godfrey and North 
Alton. From Fieldon the line will be built to Hardin, in Calhoun 
County. The entire route to be traversed will be about forty miles. 


June M. Rhoads and Robert Curdie, of Alton, are interested in the 
company. 


SYRACUSE, N. Y.—Plans have been completed by the Roches- 
ter, Syracuse & Eastern railroad for the largest bridge ever built 
in the state by a traction company. It will be across the Montezuma 
marshes and will cost approximately $125,000. The structure will 
consist of twenty-five spans and will be 1,400 feet long. The abut- 
ments will be constructed entirely of concrete and the arches and 
girders will be of steel. The principal difficulty in the construction 
of the bridge will be finding a solid foundation in the marshes for 


the abutments. Another big steel bridge will be built by the Roches- 


ter & Eastern at Brighton. It will be of steel and concrete con- 
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struction and 700 feet long. The work of grading for the first 


three divisions of the road is progressing rapidly, and substantial 
progress will have been made before the cold weather. 


YOUNGSTOWN, OHIO—Ravenna men have received blue prints 
of the proposed Cleveland, Canton & Dover electric railroad, with 
main lines between Cleveland and Canal Dover, an approximate dis- 
tance of eighty-six miles, and between New Baltimore and Alliance 
via Marlboro, ten miles. The route from Cleveland via Newburg, 
Corlett, Randall, Solon, Geauga lake, Aurora, Mantua, south to 
Shalersville, Ravenna, Rootstown, Randolph, New Baltimore, Harts- 
ville, Middlebranch, Oval City, Canton, North Industry, Howensten, 
Sparta, Sandville, Zoar, to Canal Dover and main line fork from 
New Baltimore to Alliance. Branches are also projected from 
Mantua to Warren, twenty-three miles, via Hiram, Garrettsville, 
Mahoning, Phalanx and Leavittsburg; from Sparta to Bayard, 
eighteen miles, via Waynesburg, Malvern and Oneida; from Oneida 
to Carrollton, ten miles; from Zoar to Bolivar, four miles; from 
Zoar to Mineral City, three miles. The enterprise is under pro- 


motion of J. V. Ward, of Cleveland, who represents London and 
other English capital. 


ENGINEERING SOCIETIES. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA— 
The July issue of the proceedings of the Engineers’ Society of 
Western Pennsylvania has been received. The paper in this issue 
of particular interest to electrical engineers is that by Clarence 
Renshaw, entitled “Present Electric Railway Practice.” The other 
articles are, “Safeguards in Bituminous Coal Mining,” by W. E. 
Fohl, and “Inertia in Gas and Steam Engines,” by A. T. Kasley. 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 
in its Transactions for September includes, besides reports of the 
meetings of the various branches, the report of the committee on high- 
tension transmission. This committee, appointed in pursuance of 
a resolution adopted on September 26, 1902, collected data on 
present practice in electric transmission of high voltages, Copies 
of questions covering the desired data were mailed to engineers 
connected with and operating plants, and the replies were used 


in formulating the report. Besides the answers to questions, & 
number of illustrations are given. 


PHILADELPHIA SECTION OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—The first meeting of the council 
of the Philadelphia section of the American Institute of Electrical 
Engineers was held on September 27. It was decided to ho.d tae 
first regular branch meeting on Monday, October 10. At this 
time papers will be read on the telautograph and wireless teleg- 
raphy, illustrated by apparatus. The present officers of the branch 
are: chairman, H. A. Foster; secretary-treasurer, H. F. Sanviile:; 


managers, J. F. Stevens, A. J. Rowland, W. C. L. Eglin, C. W. 
Pike, Paul Spencer and P. A. Spalding. 


PHILADELPHIA SECTION, AMERICAN ELECTROCHEMICAL 
SOCIETY—The first regular meeting of the Philadelphia section 
of the American Electrochemical] Society for the season of 1904-5 
was held at the Engineers’ Club, 1122 Girard street, Phila- 
delphia, at 8 P. Įm., Friday, October 7, 1904. No programme of 
papers had been arranged for this meeting as the committee wanted 
to get the expression of opinion of members as to the best plan 
for the winter, it being thought that it would not be desirable to 


have meetings at which papers would be read each month, but have 
alternate meetings of more informal character. 


PENNSYLVANIA STATE COLLEGE, BRANCH OF THE 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS—The 
first joint meeting of the State College Branch of the American Insti- 
tute of Electrical Engineers and the Electrical Society of Pennsyl- 
vania State College was held on Wednesday evening, September 
28. Local officers of the society were elected from the members 
of the senior class, as follows: president, G. L. Christman; first 
vice-president, W. M. Seguine; second vice-president, C. EB. Govier; 
secretary, H. L. Frederick; marshal, W. E. Kaiser; social com- 
mittee, C. L. Eshleman, T. H. Arnold and C. A. Bennett. After 


the election of officers there was a short informal discussion of de- 
vices for axle-lighting systems on trains. 


There were about twenty- 
five members present. 


Meetings will be held regularly every 
Wednesday evening during the school year. 
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October 8, 1904 


TELEPHONE AND TELEGRAPH. 
SEATTLE, WASEI.—The Gaelic Consolidated Mines Company is 
completing arrangements for the construction of a telephone line 
from Merlin to Gaelic. 


LORAIN, OHIO—The city council has granted a franchise to 
the Ohio Telephone and Telegraph Company to operate telephone 
and telegraph lines in this city. 


DODGB CITY, KAN.—A new telephone franchise has been grant- 
ed to L. J. Pettijohn and others to erect a telephone line. Work 
will be commenced immediately and completed in a year. 


ROSSLAND, B. C.—The Nelson & Vernon Telephone Company is 
making extensive improvements to its plant in this city. The British 
Columbia Telephone Company is also reconstructing its system. 


LITCHFIELD, ILL.—The People’s Mutual Telephone Company 
has elected Robert P. Barnard, of Nokomis; G. D. Taylor, of this 
city, and C. H. Pollan, of Witt, members of the board of directors. 


OCBAN PARK, CAL.—The city trustees have granted to the 
Home Telephone Company a permit to operate within the munici- 
pality. The company declares its intention of expending $90,000 
in improvements. 


CUYAHOGA FALLS, OHIO—The United States Telephone Com- 
pany has begun the construction of new toll lines at Columbus 
and Medina. The company will shortly begin a new line between 
Ravenna and Alliance. 


BAKER CITY, ORE.—The Pacific States Telephone Company is 
preparing to make many improvements in its plant in this city. 
A new multiple switchboard will be installed. The company is also 
constructing a line to the Iron Dyke mines, on Snake river. 


SMITHBORO, N. Y.--The Ross Hill-Smithboro Telephone Com- 
pany has been organized to install a local system. The directors 
are: Wugene A. Hussong, Charles E. Carpenter, Charles M. Bedell, 
Kugene E. Bailey, James J. Loveless, Smith A. Williams and George 
Eiklor. | 

SEATTLE, WASH.—-The Rocky Mountain Telephone Company 
states that construction will soon be started on a line into the 
Thunder mountain district. A branch into the Big Creek section 
will leave the main line on Johnson creek and cross Profile Gap 
into Big Creek flat. 


NORTHFIBLD, VT.—The telephone system owned by the Warren 
Telephone Company has been purchased by W. B. Jones and L. H. 
McAllister, of Waitsfield, and turned over by them to the New 
England Telephone and Telegraph Company. This line extends 
from Middlesex into the towns of Moretown, Waitsfield, Roxbury, 
Warren and Lincoln. 


COLUMBUS, OHIO—The Frankiin County Telephone Company 
is arranging to make a number of improvements in its service 
outside of Columbus and will attempt to place a telephone in almost 
every farmhouse. At the annual meeting of the company a bond 
issue of $100,000 was authorized and if the money is needed for 
the proposed improvements the issue will be placed on the market. 


WOONSOCKET, R. I.—At a meeting of the board of directors 
of the Providence Telephone Company, which controls the Woon- 
socket telephone system, held in Providence, it was voted to increase 
the capital stock of the corporation by $400,000. The present capital- 
ization is $1,600,000. The additional capital will be used in taking 
up the present indebtedness of the company and in paying for 
extensive improvements now under way or contemplated for the 
immediate future. 


LINCOLN, NEB.—The independent companies of Garfield County 
have merged and filed articles of incorporation with the secretary 
of state. Burwell is to be the headquarters of the new system. 
The Garfield Mutual Telephone Company is the name of the or- 
ganization. A. V. Cronk is named in the articles as the president 
and general solicitor of the association. D. S. Gilbert is vice- 
president, Freeman Freeland is the secretary and James F. Groat- 
ley, treasurer. The parties to the agreement are the Calamus Mutual, 
the Rose Hill Mutual, the Willow Springs Mutual, the North Side 
Mutuals, the East End Mutual and the Rockford Mutual. A feature 
is the absence of any capital stock, the companies being purely 
mutual for the benefit of the members of the various consolidating 
companies. 
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ELECTRICAL SECURITIES. 

An averaging of prices, in general, for the week closing Octo- 
ber 1 will show a condition approximating the highest price level 
for the year. This, taking into consideration the fluctuations which 
have marked the last two or three weeks, with the positive de 
cline of the week previous, proves that the market is possessed 
of great inherent stability, and that the bull movement is strongly 
intrenched and not wanting in large financial backing. Railroad 
earnings reported during the week have been irregular, showing, 
on the whole, encouraging progress, but not carrying out the 
predictions spread broadcast by the bull manipulators of the pres- 
ent campaign. The feature of most significance is the increase in 
gross returns. The earnings reported by coal roads have been 
unsatisfactory, these reflecting the depression that still exists in 
the fuel industry. The iron and steel trade, the textile industries 
and the manufacturing trades generally have not rallied as much 
as was expected several weeks ago. There is in evidence, however, 
considerable promise of renewed activity in industrial lines in 
general, and if the revival has not been able to keep pace with 
the rapid increase in the price of stocks, it has, at least, been 
steady. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 1. 


New York: Closing 
Brooklyn Rapid Transit.................... 573% 
Consolidated GaS ......essscssssssasessseso 21214 
General Electric .......ssssecscsssossessceo 173% 
Interborough Rapid Transit................. 14814 
Kings County Blectric................0.008 185 
Manhattan Elevated .............c cece ee eee 15354 
Metropolitan Street Railway............... 121% 
New York & New Jersey Telephone......... 157 
Westinghouse Manufacturing Company...... 190 


The annual meeting of the stockholders of the Manhattan Rail- 
way Company will be held in New York city, November 9. Books 
close October 8 and reopen November 10. 

The New York & New Jersey Telephone Company has declared 
a regular quarterly dividend of 1% per cent, payable October 15. 

The condensed balance sheet of the Kings County Electric Light 
and Power Company, as of June 30, 1904, shows assets of $12,- 
395,002, and liabilities of $11,536,542, leaving a surplus of $858,460. 
The stock exchange has listed for the company $483,000 additional 
capital stock, making a total listed of $5,000,000. 


Boston : Closing 
American Telephone and Telegraph........ 13914 
Edison Electric [Illuminating............... 25714 
Massachusetts Electric .................0.. 5714 
New England Telephone................... 12914 


Western Telephone and Telegraph preferred. 90 


At the last regular monthly meeting of the Massachusetts 
Electric Companies it was announced that the net earnings of the 
companies for eleven months and the gross earnings for September 
show an amount equal to about 2 per cent on the preferred shares, 
which was paid July 1 last. The loss in net income is said to be 
due solely to the severe winter, as the gross and net of the com- 
panies for the first and last three months of the year show about 
the same as the normal of the previous three or four years. 


Philadelphia e Closing. 
Electric Company of America.............. 95% 
Electric Storage Battery common........... 66 
Electric Storage Battery preferred.......... 66 
Philadelphia Electric ............. ccc eee To 
Union Traction eeri reistir irene aka 55% 
United Gas Improvement................... 97 

Chicago: Closing. 
Chicago Telephone .............. ccc eee 122 
Chicago Edison Light....................005 152% 
Metropolitan Elevated preferred............ 62 
National Carbon common.................. 32 
National Carbon preferred................. 107 
Union Traction cOMmmon................00. T 
Union Traction preferred...............002. 33 


The statement of the South Side Elevated Company for the 
year ended June 30, 1904, is as follows: gross $1,690,842; expenses, 
$948,098; net, $742,744; other income, $10,167, a total of $752,911; 
charges, $173,295, and dividends, $412,952, leaving a surplus of 
$166,664, as compared with $134,693 for 1908. 
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INDUSTRIAL ITEMS. 


ROYLE & AKIN, manufacturers of magnet wire and fine wires 
for electrical purposes, have moved their factory from Newark, N. J., 
to Ossining, N. Y. 

THE BATTERIES SUPPLY COMPANY, Newark, N. J., manu- 
facturers of the Gladstone-Lalande battery, has issued a catalogue 
completely descriptive of this battery, with illustrations and prices. 


THE THRESHBPR ELECTRIC COMPANY, of Dayton, Ohio, sup- 
plied the electric deck winches, six in all, for the new battleship 


Connecticut, which was launched on Thursday of last week, and also 
the motor-generators for controlling the turrets. 


PFAELZER, WALKER & COMPANY, bankers, 16 State street, 
Boston, Mass., are publishing a list of quotations for the bonds of 
600 street railway companies. The company’s New York office is at 
25 Broad street, and the Philadelphia office is at 433 Chestnut street. 


THE HUNTER ILLUMINATED CAR SIGN COMPANY, Cin- 
cinnati, Ohio, manufacturers of a very effective form of illuminated 
car signs and fenders, has distributed its annual convention sou- 


venir by mail. All the cars of the New York subway will be 
equipped with Hunter signs. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has issued 
catalogue No. 2, which supersedes all previous price lists for Nernst 
lamps and parts. The catalogue, besides giving the good points of 
the Nernst lamp, shows a number of pictures of the factory, of 
places lighted by the lamps and of lamp fixtures. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 
529 West Thirty-fourth street, New York city, has been awarded 
a contract for 1,250 “G. I.” dust and water-tight floor outlet boxes 
for the new John Wanamaker building at Philadelphia, Pa. This 


order comes through the Pennsylvania Electrical Equipment Com- 
pany. 


THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
Hamilton, Canada, has opened offices in Winnipeg, Manitoba. These 
offices are located in the Union Bank Building. The representative 
in charge of the district covered by this office is Mr. W. E. Skinner, 
who was formerly associated with the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, desires to announce the opening of a southern 
branch office at 509-510 Woodward Building, Birmingham, Ala. 
This company is now represented in the following cities: New York, 
Philadelphia, Pa., Pittsburg, Pa., Cleveland, Ohio, Birmingham, 
Ala., Denver, Col., San Francisco, Cal., and London, England. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, 36 
West Jackson Boulevard, Chicago, Ill., has recently supplied the 
United States government with switchboard exchange equipments 
in twelve separate divisions. Six switchboards were sent to different 
points in Virginia: one switchboard to Wyoming, one to New York, 


three switchboards to different points in California, and one switch- 
board to the District of Columbia. 


THE COOLEY GENERAL DEVELOPMENT COMPANY, Jamaica 
Plain, Boston, Mass., has produced an engine which they claim is 
“fool proof.” One of the types of engines made measures but 3.5 
inches by 2.5 inches, weighs four pounds and at 2,000 revolutions per 
minute, and 200 pounds initial steam pressure, develops 1.5 horse- 


power. It is being used successfully for direct-connection to small 
machines. In addition, the company makes a number of larger 
types. 


THE BLECTRIC MOTOR AND EQUIPMENT COMPANY, New- 
ark, N. J., has perfected and is now placing on the market a new 
commutating switch, designated as the “Jem Flasher.” This switch 
is claimed to possess a number of improvements, among which is 
the valuable feature of interchangeability. By the use of a screw 
driver, certain arms, mounted on a revolving shaft, can be easily 


adjusted so that almost any relation of make and break of each 
circuit can be effected. 


THE R. D. NUTTALL COMPANY, Pittsburg, Pa., is publishing 
a neat cloth-bound book entitled “Nuttall Gearing.” It takes up 
the various kinds of gears, rack and pinion, illustrates sizes of gear 
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teeth and gives a list of gear formule. Rules for pitch diameters, 
calculating speeds and valuable dimensions and data are included. 
In the back of the book are inserted a number of pages for addi- 
tions and memoranda. This book, the price of which is one dollar, 


was presented to the participants of the circular tour on their visit to 
Pittsburg. 


THE MANHATTAN TRANSIT COMPANY, 250 East Forty-eighth 
street, New York city, has announced that its policy will be to pur- 
chase vehicles, rather than to manufacture them at its own plant. 
With this end in view, specifications and blue prints for electric 
omnibuses to carry, say, twenty-four passengers (inside only) are 
invited. No original papers should be submitted, as the company 
will not be responsible for the return of any papers. Communications 


in reference to this should be addressed to the mechanical director, 
Mr. Charles A. Lieb, at the above address. 


MESSRS. HALL & HENSHAW, fire underwriters, 35 Pine street, 
New York city, are representing a strong line of fire insurance com- 
panies, with headquarters in various large cities in the United 
States. This company is the United States manager for the Union 
Assurance Society, of London; the Law Union and Crown Insurance 
Company, of London; the State Fire Insurance Company, Limited, 
of Liverpool, and the Victoria Fire Insurance Company, of New 
York. All forms of risks are taken, including automobile liability, 
employers’ liability and common carrier liability. The members of 
the company are Henry H. Hall, William W. Henshaw, Edward K. 


Beddall and Warren F. Goodwin. The Chicago office of the company 
is at 171 La Salle street. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has issued 
a handsome catalogue devoted entirely to its lighting fixture depart- 
ment. The book is nine inches by twelve inches, and contains eighty 
pages of descriptive matter concerning fixtures, portables, glass- 
ware and trimmings. The arrangement and class of goods shown 
will be sure to attract attention. The Central Electric Company has 
facilities for handling this trade, as a competent fixture man is in 
charge of this branch of the business. In addition to this, there is 
a special fixture display room which has been fitted up with a line 
of samples giving a wide selection for a prospective buyer. The 
company has recently placed on the market a new portable and desk 
lamp. Any centrai station manager or dealer who has not already 


received a copy of this catalogue will receive one by addressing ihe 
company. 


THE AMERICAN DISTRICT STEAM COMPANY, Lockport, 
N. Y., has recently finished two large steam-heating installations 
in Detroit, Mich. One of these installations is for the Central 
Heating Company, and the other was put in for L. J. Murphy. 
The installation of the Central Heating Company will have ap- 
proximately four miles of pipe, and the Murphy installation about 
two miles. This company has also recently put in an elaborate 
installation in St. Paul with four miles of steam pipe and this 
installation goes into the business portion of the city. An installa- 
tion put in by this company at Easton, Pa., for the Easton Steam 
Heating Company, has a two-mile system; the company has also 
made an extensive addition to the system which has been in opera- 
tion at Baltimore, Md. At Cheyenne, Wyo., a plant with a mile 
and a half of steam piping has been installed. In addition to those 


mentioned, the company has put in many smaller ones during the 
past season. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., and 
the Hooven, Owens, Rentschler Company, Hamilton, Ohio, offer an 
opportunity to purchase their exhibit at block 46, Machinery Build- 
ing, Louisiana Purchase Exposition. This unit consists of a Na- 
tional revolving-field alternator, of 1,500-kilowatt capacity, direct- 
connected to the new Hamilton Corliss vertical, cross-compound, 
condensing engine, running at eighty-three revolutions per minute. 
The entire equipment represents the latest developments of engi- 
neering design, and may be seen in operation until the close of the 
exposition. A detailed description of this exhibit, with illustra- 
tions, will be mailed upon request, or the representatives of the 
above firms may be found at block 46, Machinery Building. The 
National Electric Company is also located at section 6, Electricity 
Building, where a number of other direct and alternating-current 
units of smaller capacity are to be disposed of. It is announced 
that the above-mentioned engine has been awarded a gold medal. 
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Mr. Edison will receive widespread sympathy in his endeavor 
to put a stop to the fraudulent use of his name. Probably no 
one of our great inventors has been more sinned against in 
this respect than he has, and it is to be hoped that his efforts 
will be successful, and that the result will prove a needed warn- 


=~ 


ing and act as a protection to other distinguished names as 


well. 


NEGATIVE BOOSTERS. 

A problem of as much importance as that of constracting 
a reliable and eflicient feeder system for electric railways is 
that of securing an equally reliable return circuit. Indeed, 
the latter problem may, in some cases, become the more 
important, since neglect in the former work involves loss to 
the railway company only, while neglect of the return may 
cause much damage to the property of others, besides involving 
a loss in energy. In order to prevent too great a drop along 


the track, the use of what have been called negative boosters 
has been proposed at times, and has, indeed, been tried. In 
using these machines the idea is to prevent an excessive differ- 
ence of potential between the track and neighboring buried 
conductors. 

On another page of this issue will be found the concluding 
portion of an article by Mr. J. Stanley Richmond, on the 
use of these machines. Mr. Richmond has had a large experi- 
ence in the study and improvement of track returns, and we 
feel sure that this article will be read with interest. The 
method of treating the subject may seem unorthodox, but is 
one which Mr. Richmond has found exceedingly helpful in 
his work; and, to say the least, it is stimulating. We hope, 
at an early date, to publish some papers by the same author 
upon the practical survey of railway returns, and methods of 


constructing and improving them. 


TESTING HIGH-TENSION CABLES. 


In an article read not long since before the electrotechnical 
society of Milan, Signor E. Jona discussed the stresses pro- 
duced on the insulation of cables and criticised the present 
methods of testing high-tension cables. The same author con- 
tributed to the recent International Electrical Congress a 
valuable paper on the theory of cable insulation, which covered 
much of the ground gone over in the earlier paper, and which 
was published in the ELecrricanL Review, October 8. 

The strain upon the insulating coating of an electrical con- 
ductor is dependent not merely upon the voltage and the thick- 
ness of insulation, but depends, as well, upon the diameter 
of the conductor itself. A thickness of insulation sufficient 
for a large conductor may be entirely inadequate for one of 
smaller diameter. Moreover, the strain on the layers of insu- 
lating material next to the conductor is greater than that on 
those lying further away, and this should be borne in mind 
when two or more layers of insulating materials of varying 
quality are used. Another important point to be borne in 
mind is the rapidity with which the resistance of ordinary 
insulating materials decreases with an increase in temperature. 
This is a matter which has not been thoroughly investigated ; 
or perhaps we should say, rather, that the results of such 
investigations have not been made public. This matter was 
discussed at a meeting of the American Institute of Electrical 
Engineers in 1896, but the materials then considered were 
principally those used in the construction of dynamos and 
transformers. The results quoted, however, show an enormous 
change in resistance with temperature. There was some dis- 
agreement between the work of different investigators, but this 
was possibly due to the different conditions under which the 
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two investigations were oònducted. lt is certain that the pres- 
ence of moisture in these materials greatly affects the elec- 
trical conductivity. The behavior of materials used in insu- 
lating high-tension cables is probably very similar to that of 
gutta-percha. In a work on india-rubber and gutta-percha, 
Seeligmann and Torrilhon give a table showing the resistance 
of ordinary gutta-percha at different temperatures. These 
values are simply relative, but they indicate the enormous 
change which takes place. Taking as a figure of reference the 
resistance of this material at seventy-five degrees Fahrenheit 
as one, the resistance at sixty degrees is three; at fifty degrees, 
6.28. This shows the increase in resistance with a decrease in 
temperature, but this is unfortunately on the wrong side. As 
the temperature rises, the resistance falls, until, at dighty 
degrees, it is 0.74; at ninety, it is 0.4, and at 100, it is 0.22. 
This decrease in resistance is probably of little importance 
in actual work, but it should always be borne in mind when 
testing a cable. When testing for breakdowns, however, the 
increased dielectric hysteresis loss caused by the high testing 
pressure tends to raise the temperature, and as this rise in tem- 
perature takes place, the decrease in insulation resistance also 
tends to increase the heating by increasing the leakage. If 
a high voltage were applied for a considerable time, this 
effect might cause a breakdown of the cable which, if tested 
for a short time, would pass. This phenomenon is different 
from the so-called diclectric fatigue. It is probably of little 
importance in ordinary testing. If desirable, ite effects could 
be diminished by testing with a direct potential, thus elimi- 
nating the hysteresis loss. 

Signor Jona holds that high-tension apparatus should be 
tested at voltages only slightly in excess of those to which 
they will be subjected in normal operation. The reason for 
this is, that the conditions of the test, being abnormal, weaken 
the insulation, making it less safe than before the test. ‘There 
is no objection to testing low-voltage apparatus at a double 
voltage, because, in such apparatus, the thickness of the insu- 
lating material is determined by mechanical considerations 
and is always more than sufficient electrically. At high volt- 
ages of 20,000 or more the conditions are reversed, and a 
high-voltage test, unless conducted very carefully, is likely to 
damage the insulation. Indeed, the greatest care may not be 
able to prevent this. 

This is, of course, but one side of the question of insulation 
testing; which may be looked upon as a kind of insurance. 
The operating company must prevent, if possible, a breakdown 
of its system. Its cables must, therefore, be designed to with- 
stand not merely the normal voltage, but the abnormal; and 
it is impossible to prevent abnormal rises of potential taking 
place occasionally on any high-tension system. The cables 
must necessarily be able to withstand these abnormal pressures 
safely. If this can only be done by increasing the thickness 
of insulation, and thereby the cost of the cable, this increased 
cost must be considered merely as a safeguard. Prudence will 
demand that the voltage of the test be at least as high as 
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the maximum voltage due to any surging on the lines. The 
methods of making this test must be studied carefully, with 
a view to determining the best. There is no need to apply it 
for a long time. Possibly some method of throwing the high 
voltage for an exceedingly short time upon the cable would 
test its dielectric strength without causing permanent damage. 
The subject is one of importance, as well as of interest, and is 
well worth careful study and investigation. 
THE N-RAYS. 

Of late no further evidence in favor of the existence of 
the so-called N-rays has been brought forward. On the other 
hand, on several occasions strong arguments have been made 
recently against the existence of this form of radiation. Those 
who take this stand seem to have the best of the argument, 
even though any experiment having merely a negative result is 
always open to the criticism that the investigator did not 
take the necessary precautions, or that he was not sufficiently 
trained to observe the phenomena. 

One of the most convincing discussions of this subject is a 
letter from Professor R. W. Wood, of Johns Hopkins Uni- 
versity, which appears in Nature (London), September 29. 
An abstract of this letter is given on another page of this issue. 
Professor Wood, while traveling in France, seized the oppor- 
tunity to visit one of the laboratories where these effects had 
been observed, and where the oft-described experiments were 
repeated before him. While neither Blondlot’s name nor the 
name of Nancy is mentioned, it is obvious from the nature 
of the experiments that the Nancy laboratory -ia the one 
referred to. Professor Wood confesses that he went with 
a doubting mind, but with the hope of being convinced, 
and he was greatly disappointed when not one of the experi- 
ments was successful so far as he was concerned. On the 
other hand, every experiment which he conducted with a view 
of determining whether the effects observed by his collaborator 
—who was a firm believer in the new radiation—were sub- 
jective or objective seemed to prove conclusively that the effects 
existed only in the imagination of the observer. Professor 
Wood was unable to detect any increase in the luminosity of 
small sparks or phosphorescent screens when subjected to 
N-rays. Repeating these experiments with his colleague observ- 
ing, but without being able to follow Professor Wood’s actions, 
the former in no case was able to tell when the supposed source 
of N-rays was allowed to act upon the sensitive object. 

These results, of course, do not explain the photographic 
effects which have been claimed, but Professor Wood believes 
that they are due to unintentional error on the part of the 
experimenter, who, without meaning to, exposed one photo- 
graphic plate a longer time than the other—an error which 
could easily occur. Professor Wood suggests a series of experi- 
ments which would prove conclusively whether any photo- 
graphic effect exists. There seems to be little doubt that some 
such test will soon be made and the matter settled. At present 


the burden of proof seems to rest upon those who believe they 
have observed these phenomena. 


October 15, 1904 
NO NEED FOR ANXIETY. 


Our much esteemed contemporary, the New York Times, in 
its issue of October 10 prints a letter from Mr. P. A. McGeorge, 
on an assumed danger of fire in electric cars. The Times is 
the paper of all others to which the average New Yorker turns 


when wrestling with a scientific or technical problem, and he 


seldom fails to obtain satisfaction. But it is a little hard 


on the Times to expect it to understand, off hand, what Mr. 


McGeorge is writing about. This interesting letter contains 


seven interesting paragraphs, which we have read with interest 
and expect to read with interest several times again before 
we finally get to the bottom of his trouble. 

Perhaps our own trouble in grasping Mr. McGeorge’s 
argument may he made plain by a partial quotation. The 
last three paragraphs are as follows: 


An electromagnetic impulse is due to an effort of nature 
to restore a disturbed equilibrium through the converse means 
of direct metallic conduction to earth or equilibrium and mag- 
netic or atmospheric radiation diametrically and continuously 
from end to end of the metallic conductor. From this it 
follows that if an electrical conductor is not metallically con- 
tinuous and has no polar termini, no direct electrical current 
can be established, because there is neither earth nor equi- 
librium for the current to flow to; and atmospheric radiation 
is estopped by the far greater magnetic conductivity of the 
iron (which is relatively 321 times greater than air), the 
magnetic impulse issuing from the primary in a transformer 
being carried in its entirety to the secondary. 

If, therefore, electricity is constituted of these converse 
reciprocals, thus abundantly exemplified in the transformer, 
and if an electrie conductor always radiates a magnetic charge 
which is convertible into a corresponding electrical charge of 
opposite sign in a metal conductor lying within the zone of 
magnetic influence having metallic continuity to earth or equi- 
librium, what is to prevent the development of such a charge 
howsoever perfect the insulation? Or what is to prevent dis- 
integration of the insulation or to secure immunity from fire 
or molten metal in case of congested currents of overwhelming 
amperage? And what is to prevent congestion if there be no 
secondary conductor to assimilate and reciprocate the magnetic 
emanations of opposite polarity to that of the primary? 

The duality of electrical phenomena daily assumes greater 
gravity and import, and the consequences in the near future, 
economically, industrially, and commercially, none can foresee. 
Quickly the world may be overtaken with huge surprise, for 
conservation of magnetic flux in electrical conduction by 
reciprocation, so clearly demonstrated in the transformer, may 
ruthlessly shatter some cherished conceits and largely promote 
the general weal. 

It may not be entirely fair to quote part of the letter, and 
not the whole, but much as we would like to reproduce Mr. 
McGeorge’s letter in full, the limitations of space forbid. We 


think, however, that the part here quoted is fairly complete 
in itself. 

The impression left upon us by the readings of this letter 
which we have been able to make up to this time is, that Mr. 
McGeorge fears lest a transformer effect may take place in 


electric cars. the electrical conductors acting as primaries, and 
We assure him that 


the adiacent metal work as secondaries. 
The action of a 


there is no danger whatever on this score. 
transformer is due primarily to the variations of the primary 
current. A current is set up in the secondary, not because 
a current is flowing in the primary, but because the current 
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in the primary is varying in intensity. The variations in the 
railway motor current take place only at the start or when 
a change of grade is reached by the car. These variations 
last but a short time, and if any one wished to make use of 
them in generating secondary currents he would find them 
That they can cause dangerous heating 
is highly improbable. To heat a body, energy is necessary. 


Power is not suflicient, since the element of time must come 


far from satisfactory. 


Electrical pressure alone will not do, nor will a heavy 


in. 
We can 


current, unless it be caused to flow for some time. 
not think of any construction less likely to cause secondary 
currents than the method of wiring an electric car nor can 
we imagine any condition on the car in which there would 
be the least danger of the effect which Mr. McGeorge fears. 
We trust that further study will convince Mr. McGeorge that 
he has been alarmed unnecessarily, a conclusion which will 


doubtless largely promote his own weal. 


A FIELD FOR THE TELAUTOGRAPH. 

The daily press recently published a vigorous denial, made 
by the chief train dispatcher of one of our principal railroads, 
of the rumor that this company expected to replace the tele- 
graph in his work by the telephone. In this report it is said 
that, while the telephone is being used by the railroad for 


conducting a great deal of its business, a trial of it for con- 


trolling train movements was not satisfactory. It is said that 


a vital objection to the telephone system, when used for trans- 
mitting train orders, is that the man to whom the orders are 
The transmitter does not 


given may misunderstand them. 
He may be writing 


know what the receiver is putting down. 
sentences placing an opposite construction upon the message 
sent to him. In such a case, the bother of explanation over the 
telephone, and the ever-present fear of a misunderstanding, 
make the system dangerously inadequate. The telephone has 
been useful even in transmitting orders concerning making up 
of trains along the line, but the old plan of telegraphy for train 
dispatching will be maintained. 

These arguments must have considerable weight with a rail- 
way management, and the telephone will have to show that it 
possesses many and distinct advantages over the telegraph be- 
fore it can hope to drive the latter from the field of train dis- 
patching. But there is another system of transmitting intelli- 
gence which, while it avoids the uncertainty of the telephone, 
is quicker than the telegraph, and in which, moreover, not only 
is a written record made at the recciving end, but this- record 
is a fair reproduction of the handwriting of the sender. We 
refer, of course, to the telautograph, which, for the work of 
train dispatching. would seem to have peculiar advantages. If 
an order taken down letter by letter is better than a message 
spoken over the telephone, would not an order written and 
signed by the dispatcher himself be still better? This svs- 
tem would be more expensive and more complicated than the 
present simple Morse telegraph, but would not its advantages 


more than make up for these drawbacks, which, after all, are 


hot serious” 
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Street Railway Week at the World’s Fair. 


Annual Conventions of the American Street Railway Association, the American Railway, Mechanical and Electrical Association, and the 


HE week beginning October 10 was 
I designated as Street Railway Week 
at the Louisiana Purchase Exposi- 

tion, St. Louis. The actual attend- 
ance at the various conventions of the 
American Street Railway Association and 
its allied organizations, the Accountante’, 
the Manufacturers’, the Mechanical and 
Electrical associations, was easily the 
largest in the history of the organization. 
The exposition undoubtedly had a great 
deal to do with this large attendance, 
and the many exhibits have proven a po- 
tent attraction to all the visitors. There 
were no special exhibits at the hotels or 
meeting hall as heretofore. The manu- 
facturing and supply interests were very 
largely represented, and the new organi- 
zation known as the Manufacturers’ 
started off with a membership of nearly 
200, and will undoubtedly be very success- 


Street Railway Accountants’ Association. 


— 


ful in managing the exhibition and com- 
mercial features of the American Street 
Railway Association. ‘The membership 
fee is $30. 

The special train, making up the second 
section of the St. Louis Limited, left New 
York on Saturday morning, October 8, 
over the lines of the Pennsylvania Rail- 
road. This train was probably the finest 
of its kind ever sent out to a street rail- 
way convention. There were about 150 
passengers. The equipment included two 
dining cars, and the street railway dele- 
gates supplied their own band of music. 
Mr. Colin Studds, assistant eastern pas- 
senger agent of the Pennsylvania Rail- 
road, and a staff were present to see that 
the train got off in good shape. The 
party arrived in good time, and every one 
was well satisfied with the experiences en 
route. 


— — 


A meeting of the executive committee 
of the American Street Railway Associa- 
tion was held on Tuesday at the Southern 
Hotel. 

There were many private entertainments 
given to the visitors of the association. At 
the reception in the Electricity Building 
on Tuesday night, Dr. W. E. Golds- 
borough and his wife received the guests. 
The occasion was highly enjoyed. 

The meetings of the American Railway, 
Mechanical and Electrical Association 
were held on Monday, October 10, morning 
and afternoon; Tuesday, October 11, 
morning and afternoon, and Friday, Octo- 
her 14, at 9.30 A. M. 

The meetings of the American Street 
Railway Association were held on Wednes- 
day, October 12, and Thursday, October 
13. 


American Street Railway Association. 


[Special telegram to the ELECTRICAL REVIEW.| 

St. Louis, Mo., October 12—The Ameri- 
can Street Railway Association convened 
for its first regular session to-day at 10 
A. M. There were nearly 500 present when 
the convention assembled. Addresses of 
welcome were made by President Francis, 
Mavor Wells and Dr. W. E. Goldsborough. 

President Ely, in his address, reviewed 
the work being done by the steam roads 
in the line of electric traction, and paid a 
high compliment to the new subway sys- 
tem in New York city. Mr. Ely said that 
the electric motor will prove a valuable 
auxiliary to the trunk line systems, but 
did not think it would replace the steam 
locomotive in that field. 

President Ely commented on organiza- 
tion of American Railway, Mechanical and 
Electrical Association and other subsidiary 
organization composed of a suggested 
membership from the electric railroad 
“way” engineers and superintendents. He 
thought the confusion of laws throughout 
the country, affecting railway corporations, 
was a matter for attention. Questions of 
taxation, municipal ownership, franchise 
rights and obligations, statutory laws, 
municipal laws and ordinances should be 
taken up. Collection and preservation of 
data throwing light on these problems of 
importance deserve attention. He con- 
cluded with a review of the work of the 
association and the changes in ite methods, 
stating that the executive committee had 


endorsed the work of the manufacturers’ 
committee. 

Among many other matters of im- 
portance, there was read a recommenda- 
tion to the effect that some arrangement 


should be effected for the working to- 
gether of the main association and the 
auxiliary associations. There was con- 


W. CaryL ELY, PRESIDENT, AMERICAN STREET 
RAILWAY ASSOCIATION. 


siderable discussion as to the giving of re- 
ports to the press. J. C. Hutchins, John 
I. Beggs and C. O. Mailloux were ap- 
pointed on the censorship committee. 
J.C. Hutchins, of Detroit, Mich.: C. N. 
Sergeant. of Boston, Mass.; Richard 
McCulloch, of St. Louis, Mo.; H. M. 
Littell, of Chattanooga, Tenn., and John 
I. Beggs, of Milwaukee, Wis., were named 


pany ; 


as the committee on nominations. The 
convention adjourned at 2 P. M. . 

A reception to President Ely was given 
by the members of the association at the 
New York State Building this afternoon. 
Secretary Ball and Superintendent Cow- 
per, of the State Building, were particu- 
larly kind to the street railway visitors, 
and the magnificent state building was 
admired by every one. 

This evening the association attended 
the Boer war entertainment in a body and 
afterward took a trip in the launches and 
gondolas over the entire lagoon. 

The governors of several states are 
here. Herbert H. Vreeland, of New York 
city, was made a general on the staff of 
the governor of New Jersey. His friends 
have selected a gorgeous uniform, which 
he is to wear on all official occasions here- 
after. His New York friends are particu- 
larly proud of this new honor. — 

There are many old-time railway mer 
in attendance, notably H. M. Littell, of 
Chattanooga: W. W. Dean, of St. Joseph: 
Tere C. Hutchins, of Detroit; John I 
Beggs, of Milwaukee; G. Tracy Rogers, of 
Binghamton, and T. C. Penington, of 
Chicago. 

Among the manufacturers here are Cal- 
vert Townley, of the Westinghouse com 
Frank Randall, of the National 
Electrice Company: W. H. Henlings. of 
the J. G. Brill Company ; Frank Mac- 
Govern. of Rossiter, MacGovern & Com- 
panv: F. G. Donohue, of tne American 
Electrical Works; George T. Manson. 
the Okonite Company ; C. C. Pierce, of the 
General Electrice Company; Charles i 
Browne, Central Electrie Compan 
Norman McCarty, American Diesel In- 
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vine Company, and Jacob Wendell, Jr., 
of Wendell & MacDuffie. 

Messrs. Pierce and Townley have been 
quite active in the organization of the 
Manufacturers’ Association and its success 
is largely due to their earnest efforts. 


|Special telegram to the ELECTRICAL REVIEW.) 

Thursday, October 13—The meeting to- 
day opened with the report of the secre- 
tary and treasurer. The present member- 
ship is 196; balance on hand, $7,646.56. 

The recommendation of the executive 
committee for plans to strengthen the 
organization in its work by closer affilia- 
tion with the auxiliary associations, and 
providing for presidents of the auxiliary 
associations to be members of the execu- 
tive committee of the parent association, 
was considered and adopted. The associa- 
tion voted that hereafter all exhibits 
would be given under the charge of the 
manufacturers’ committee. 

The report of the committee on rules 
was presented. On motion of Mr. Vree- 
land a resolution was passed to appoint 
a membership committee of nine members, 
of which there may be members of the 
technical press, to increase the member- 
ship of the association. 

The paper on “Steam Turbines” was 
read by R. H. Rice. 

This paper took up briefly the charac- 
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teristics of the Curtis turbine, and indi- 
cated results obtained for turbine sets of 
varying kilowatt capacity. 

This paper was discussed by C. O. 
Mailloux, New York city; W. H. Abbott, 
Cleveland; ‘homas Hawken, Dover, 
N. H.; F. R. Low, New York city; M. 
5. Hopkins, Columbus, and Robert Mc- 
Culloch, St. Louis. 

The paper on “Steam Turbine Power 
Plants” was read by J. R. Bibbins. 

This paper took up in detail the char- 
acteristics of turbines and consisted mostly 
of tables and curve sheets of tests, these 
being supplemented by descriptions of the 
auxiliary details and the energy consump- 
tion. 

The paper by E. D. Meier, on “The 
American Diesel Engine,” was read. 

This paper described the American 
Diese] engine’s characteristics and indi- 
cated some very satisfactory results which 
had been obtained with the three-cylinder 
type of machine. 

These papers were discussed by the 
members at some length. 

The committee on publication of pro- 
ceedings recommended that the electrical 
press do not publish verbatim reports, and 
this was agreed to. 

A vote of thanks was passed to the 
manufacturers’ committee for the enter- 
tainment provided at the convention. 
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_ The executive committee was authorized 
to engage the services of an expert to 
tabulate matters of interest to the associa- 
tion. 

Officers were elected for the ensuing 
year, as follows: 

President, W. Caryl Ely, president of 
the International Railway Company, 
Buffalo, N. Y. 

First vice-president, Elwin C. Foster, 
president New Orleans Railway Company, 
New Orleans, La. 

Second vice-president, John I. Beggs, 
president and general manager Milwaukee 
Electrie Railway and Light Company, 
Milwaukee, Wis. 

Third vice-president, Richard McCul- 
loch, assistant general manager St. Louis 
Transit Company, St. Louis, Mo. 

Secretary and treasurer, T. C. Pening- 
ton, treasurer Chicago City Railway Com- 
pany, Chicago, Ill. 

Executive Committee: the officers and 
John J. Stanley, Cleveland, Ohio; Howard 
F. Grand, Seattle, Wash.; C. G. Good- 
rich, Minneapolis, Minn.; F. G. Jones, 
Memphis, Tenn.; W. E. Harrington, 
(Camden, N. J. 

The selection of the next place of meet- 
ing was left to the executive committee. 
The convention adjourned sine die at 
2 P. M. 


American Railway, Mechanical and Electrical Association. 


OCTOBER 10—MORNING SESSION. 

President E. W. Olds, of Milwaukee, 
called the second annual convention 
of the American Railway, Mechanical and 
Electrical Association to order at eleven 
o'clock Monday morning, October 10. 
President Ely, of the American Street 
Railway Association, and President Smith, 
of the Accountants’ Association, were in- 
vited to take seats upon the platform. 

President Olds introduced Mr. John 
Beggs, president and general manager of 
the Milwaukee Electric Railway and Light 
Company, who addressed the convention, 
saving in part: Eaa 

Phe master mechanic of a system is 
practically an assistant general manager 
of that property, and should be treated as 
such by the executive officers. Thev 
must get a broad view of the workings 
of their systems, coordinating all the 
separate departments into a homogeneous 
whole. The time is rapidly approaching 
when the steam railroad interests and 
the electrice routes will combine, and 
then it will depend upon those in this 
association whether the electrice or the 
steam departments shall be the more im- 
portant. 

After asking a careful reading of Mr. 
Lindall’s paper, Mr. Beggs called atten- 
tion to one phase of the subject not 
touched upon there—that is, the effect 
upon a lawsuit arising from an accident, 
of the company’s mechanical department 
being able to testify that the car had 
been inspeeted and was in good condition 
before it left the barns. If this testimony 
can be made it will, in general, absolve 
the company from blame. 


Referring to the paper by Mr. Millar, 
on “Wheel Matters,” Mr. Beggs said the 
time is coming when a different track 
construction will be necessary im cities if 
high interurban speeds are to be main- 
tained. As rails must last for twelve or 
fifteen years, more thought should be 
taken of the amount of wear which would 
be allowable. 

President Olds called upon Mr. W. Caryl 
Ely, of Buffalo, who responded as follows: 

The value of organized effort is well 
illustrated by the benefit which may be 
derived from such plain statements as 
that made by Mr. Beggs. Many a capable 
man falls into confining ruts, and is only 
lifted out by contact with others, seeing 
how they work and learning where he can 
improve his own methods. The meetings 
of the association are invaluable in effect- 
ing this, since thev bring together men 
who are working independently at the 
same problems. 

Referring to the desire for other depart- 
ments to enter the organization, President 
Ely said that, while the association should 
maintain its independence, still it ought 
to cooperate with other associations. There 
should be some connection with the parent 
association. Caution in bringing this 
about was urged, it being better to go 
slowly and effect a working organization 
which will accomplish the results looked 
for. 

Referring to the importance of the work 
of the members of the association, Presi- 
dent Ely said that careless work not only 
increased the expense of maintenance and 
repairs, but brought about unsatisfactory 
service which decreased the earnings of 


the road and earned the ill-will of the 
riding public. Hence, it is vitally impor- 
tant that the work be done with thorough- 
ness and competency. 

Mr. F. E. Smith, president of the Street 
Railway Accountants’ Association of 
America, was called upon and very briefly 
expressed his pleasure at being present at 
the meeting of the Mechanical and Elec- 
trical Association. 

President Olds then read the annual 
address, an abstract of which follows, after 
which the meeting adjourned. 

The progress which has taken place in 
developing transportation facilities is well 
illustrated by the exhibits in the Trans- 
portation Building, and these emphasize 
the growing need of admitting into the 
association other transportation depart- 
ments. When the association was first 
organized only mechanical and electrical 
men were admitted. This, the president 
thinks, was a mistake, although at the 
time it seemed best. Reference was made 
to the desire of some of the departments 
to have more or less complete depart- 
mental organizations, each under the con- 
trol and direction of the parent body. 

The necessity of meeting, as far as 
possible, the public demand for better 
transportation facilities was urged. Since 
it is the business of those belonging to the 
association to carry people, the better those 
who are carried are satisfied, the better 
will it be for those who carry them. 

The importance of the work of the 
Accountants’ Association is now well recog- 
nized, and attention was ealled to the 
paper upon shop accounts and records 
which had been prepared by a committee 
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from the Accountants’ Association and ore 
from the American Railway, Mechanical 
and Electrical Association. This is 
thought to be a step in the right direction 
toward a uniform system of records and 
accounts and a more uniform system of 
working. The individual members were 
urged to assist the interests of the associa- 
tion in every way possible, as it is indi- 
vidual work which makes the work of any 
organization successful. President Olds 
believes that the time is not far distant 
when freight will be collected by electric 
roads and delivered to steam roads for 
hauling. To this end it is desirable that 
the electric roads should be constructed 
so as to allow ordinary freight cars to be 
run over them. 

Motormen should be thoroughly trained 
in their work and be taught to understand 
their equipment. A uniform method of 
training motormen is desirable, so that a 
man who has been trained by one road will 
not require retraining if he goes to 
another. 

OCTOBER 10—-AFTERNOON SESSION. 


President Olds called the meeting to 
order at 2.20 r. m., and stated that it 
was very gratifying to find such a large 
attendance of the delegates at the meet- 
ing so promptly, and he expressed the 
hope that all of the members would at- 
tend the sessions promptly and faithfully 
throughout. 

Secretary S. W. Mower made a report 
for the executive committee. He stated 
that during the past year the following 
members had been acquired by the asso- 
ciation: seven companies, thirty-six 
active members and four junior members, 
making a total of forty-seven new mem- 

during the year. 
Fon aa of Mr. Baker, the report 
of the executive committee was accepted 
read. 

S The president announced that a num- 
ber of communications had been received 
from members regretting their inability 
to be present, but owing to the pressure 
of business would not be read but would 
be noted in the proceedings. 

New business was then taken up, and 
under this head the amendments to the 
constitution and by-laws, to provide for 
the admission of superintendents of the 
way department to membership in the 
organization, were considered. 

The president called upon Mr. F. G. 
Simmons, of the Milwaukee Railway and 
Electric Company, who had been active 
in the formation of the proposed associa- 
tion of superintendents of maintenance of 
wav. to address the meeting. 

Mr. Simmons stated that the idea 
of forming a separate association of 
way men had for the present been 
abandoned and the way men were ready 
to enter the American Railway Mce- 
chanical and Electrical Association if 
they would be received, and as members 
of such association they could take up 
some of the more pressing subjects con- 
nected with the way department pending 
the decision of the questions now, before 
the parent organization. 
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Mr. C. F. Baker, of Boston, moved 
that the chair appoint a committee of 
three, selecting one of the way men, to 
attend the meeting of the executive com- 
mittee of the American Street Railway 
Association, to be held on Tuesday morn- 
ing. (This motion was agreed to.) 

Mr. W. O. Mundy suggested that as 
some of the present officers of the me- 
chanical association had become inde- 
pendent consulting engineers, or engaged 
in pursuits other than that of engineers 
for member companies of the association, 
that the precedent should be established 
that no member of the association who 
was not in the employ of a member com- 
pany should hold office after the expira- 
tion of his term. 

Mr. D. F. Carver, Mr. Alfred Green, 
Mr. William Pestell and Mr. C. F. Baker 
made remarks in which they agreed in 
the position taken by Mr. Mundy. 

The following amendments to the con- 
stitution and by-laws were then adopted: 

Members, Article iii, Section 1—The 
heads of mechanical, electrical and way 
departments of railway companies may be 
elected active members, and shall be en- 
titled to one vote each, and all privileges 
of the association. 

Members, Article iii, Section 3—Em- 
ployés of mechanical, electrical and way 
departments, not eligible as active mem- 
bers, may become eligible to junior mem- 
bership upon the written recommendation 
of at least one member, and shall be en- 
titled to all privileges except that of vot- 
ing. 

On motion of Mr. Alfred Green it was 
voted to have the name of the association 
remain as it is until the meeting next 
year. 

Mr. W. D. Wright, superintendent of 
equipment of the Rhode Island Company, 
Providence, R. I., read his paper on “The 
Ideal Shop.” 

The design of an ideal shop must vary 
considerably, and be governed by local 
conditions and the work to be conducted 
in it. The first important requisite is 
light, and the best plan to secure sufficient 
light is the adoption of a single-story 
shop building. A general plan was sub- 
mitted, showing an arrangement of build- 
ings which scem to Mr. Wright to be con- 
venient, light and reasonable in cost. The 
shop consists of two one-story buildings 
arranged on the sides of a transfer track. 
Brick construction is advised, with a 
planked roof covered with tar and gravel. 
The roof covering the transfer track can 
be entirely of metal, thus avoiding con- 
necting the two buildings by inflammable 
material. Granolithic cement makes a 
good, clean and durable floor, though it 
is hard on the workmen. Grooved rails 
should be used with this floor to prevent 
chipping by the wheel flanges. The 
tracks should be well spread, so as to give 
plenty of room. Thirteen-foot centres are 
very comfortable. Partitions may be built 
of vitrified building tile. as this can be 
taken down easily and used over again 
for necessary changes and extensions. 
Heating is best accomplished by steam, 
and a good sprinkler system shouid be 
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installed in the shop buildings, with a 
hydrant system for hose in addition. The 
shops should, of course, be fitted with the 
most approved types of cranes, hoisting 
apparatus and general machinery for 
doing the work quickly. A storage vard 
adjoining will be found necessary. 

Opening’ the discussion, Mr. W. 0. 
Mundy stated that he took exception to 
one thing in the paper—he did not agree 
with the policy of putting two or three 
cars on a single track. The way he read 
the paper there were pits running clear 
to the back-end of the shop, apparently 
for working on the cars. With only 
a single car on the track it meant when 
the car was repaired it could be taken out 
and another one substituted in its place 
and the amount of shifting would be re- 
duced to a minimum. He did not think 
that the equipment would receive as close 
attention if handled from the pit, par- 
ticularly in looking up at the bottom of 
the car, in the case of a car just off the 
road full of dirt and dust which would 
drop into the eyes of the men, as if the 
men were above looking down. This 
brought up the question of either raising 
the car or working from the inside. 
Working from the inside of tke car was 
hardly satisfactory, as in doing this grease 
and dirt are deposited upon the floor and 
the seats of the car and the interior of 
the car are soiled. 

Mr. H. H. Adams, of Baltimore, con- 
sidering the chief equipment, said that if 
the winding room is separated from the 
machine shop it is necessary to have lathes 
in the winding room, or take the arma- 
tures to the machine shop. He thought 
the armature room should be next to the 
machine shop. In addition to that, the 
stockroom should be as near the centre 
of the rooms or shops as possible, to re- 
quire a minimum amount of traveling 
back and forth to get stock. 

Mr. MeAloney, of Denver, asked 
whether it would be feasible on’ account 
of fire insurance risks in case of a shop 
being adopted on a plan proposed to have 
the transfer table as a part of the en- 
closure? It would seem on account of the 
insurance, it might be entirely open if the 
transfer system is employed. 

President. Olds remarked that he would 
like to hear further discussion brought 
out by McAloney regarding fire protec- 
tion. 

Mr. D. F. Carver, of Jersey City, stated 
that the company with which he is con- 
nected was building a shop on that prin- 
ciple; it leaves quite a ground space 
between the shops. It gives each shop 
plenty of light. It decreases the fire 
risks. If von have a space between your 
different. buildings, if you lose one build- 
ing, vou stand a chance of not losing 
anvthing else. 

Mr. H. A. Johnson suggested that the 
triangular shop offered something entirely 
new from what is generally adopted: and 
the method of laving out track surface an 
the advantages to be derived from the 
triangular shop should he more thorough 
diseussed, 

Vice-president Green, in the chair. Te- 
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quested some member to take up the ques 
tion of the construction of the building 
itself as regards the fire risks, whether the 
mill construction or steel construction of 
the shop would be the better. 

Mr. H. H. Adams, of Baltimore, said 
that he was rather partial to the mill con- 
struction; he saw no great objection to 
the post construction for the repair shop. 
It can be worked out nicely and has an ad- 
vantage, that if it is desired to have hoist- 
ing apparatus overhead for the cars, there 
is a good arrangement of posts on which 
you can carry a good system of hoisting 
apparatus. He thought the mill construc- 
tion was more to be desired from the 
standpoint of fire risk, slow-burning con- 
struction. 

Mr. Patton stated that his company had 
just about completed an extensive layout. 
The company already had on the site a 
stone machine shop, which was remodeled, 
and it put up the separate buildings as 
the best fire risks that it could get. The 
buildings were constructed of monolithic 
cement blocks, one part cement and three 
parts sand; there was no crushed rock 
used. 

The shop went into the winter green and 
the company was afraid of it. It came 
through a very severe winter without a 
crack in any cement-block. The roofs 
were built on a light steel truss, with an 
inch layer of sheathing and composition 
roof. It has a total car barn area of 
4,000 square feet, and has a standard 
division fire wall, twelve inches thick, 
Tunning down the middle and enclosed 
with double fire doors. On that building 
the basis rate is $1 and the only differen- 
tiation of charge it got was five cents 
per hundred dollars on the wooden sheath- 
ing under the roof; it got no differen- 
tiation for the steel truss. The shops are 
equipped with a 6,000-pound stream, with 
a fire hydrant and two-inch hose con- 
nection. 

President Olds called for the paper by 
Mr. J. Millar, superintendent of rolling 
stock, International Railway Company, 
Buffalo, N. Y., on “Wheel Matters.” 

_ The different types of wheels now used 
In railway work were discussed with 
reference to the performance of the wheel 
itself and its effect upon the permanent 
way. The ordinary chilled iron wheel 
with one-inch flanges is ruinous to special 
work in the city. Mr. Millar’s company 
13 now using two types of wheel under its 
interurban cars—steel-tired and rolled 
steel wheels with two and one-half inch 
tread and seven-eighths-inch flange. 
The rolled wheels are giving fair results. 
Both types have given satisfactory serv- 
ice as far as flance wear is considered. 
the rolled wheels making an average of 
35,000 miles before they were taken out 
to be trued up. A few have been turned 
In the second time, with an average of 
25,000 miles. The steel-tired wheels have 
not been in service long enough to give 
satisfactory data as to their performance. 
They have, however, already made 35,000 
miles. The arguments in favor of these 
two wheels are their freedom from flat 
Spots and the high factor of safety. The 
latter point alone is sufficient to warrant 
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their adoption on all roads using high- 
speed interurban cars. Mr. Millar ad- 
vocates the regrinding of chilled cast-iron 
wheels when such are used, provided this 
be done in time to save the wheel. A pair 
of wheels with a flat one and one-half 
inches long may be ground down in about 
thirty minutes. He also urged the ne- 
cessity of employing a competent man for 
pressing the wheels on the axles. This 
man must be accurate in the mating of 
wheels applied to an axle, and he should 


match, as nearly as possible, the four 


wheels on a truck. 

Mr. William Pestell remarked that there 
had been much evidence in the last two 
or three years showing that the steel-tired 
wheel has many advantages, not only for 
interurban and high-speed work, but also 
for city service. 

The life of the steel-tired wheel, from 
what evidence the speaker had gathered 
in interurban service, runs from 140,000 
to 180,000 miles. In lots of cases after 
turning steel-tired wheels, they get a mile- 
age of 50,000 to 60,000, so that they can 
compare the relative economy between the 
steel-tired and cast-iron wheels. 

President Olds requested that the mem- 
bers would supply data on the service of 
steel-tired wheels and cast-steel wheels and 
furnish it at the next meeting. 

Owing to the lateness of the hour the 
discussion of the Question Box was de- 
ferred until the meeting on Tuesday, and 
the meeting adjourned. 

OCTOBER 11—MORNING SESSION. 


President Olds called the meeting to 
order at 10.45 a. M. and announced that 
he had appointed as the committee to 
confer with the executive committee of 
the American Street Railway Association, 
on the subject of a reorganization of the 
associations the following named gentle- 
men: Mr. C. F. Baker, Mr. H. H. Adams 
and Mr. F. G. Simmons. 

The convention then proceeded to the 
consideration of the paper on “Mainte- 
nance and Inspection of Electrical Equip- 
ment,” by John Lindall, general fore- 
man of shops, elevated division, Boston 
Elevated Railway, Boston, Mass. As Mr. 
Lindall was not present at the meeting, 
the paper wag read by Mr. Alfred Green. 

It was suggested that the practice of 
supplying railroad literature to motormen 
and conductors be extended to inspectors 
and repair men, as it would be appreciated 
and would bring good returns. 

Inspection of electrical equipment 
should be systematic. The question of 
how often to inspect depends entirely 
upon the equipment and conditions of 
operation; but, as the primary object is 
to prevent failure, the cost of inspection 
should be weighed against the direct loss 
in wages of trainmen while handling 
crippled cars, and the loss of patronage 
due to interrupted service. Under the 
svstem employed by the Boston Elevated 
Railway surface lines, trolleys, switches, 
controllers and motors are inspected after 
three days’ service. Some of the cars, 
which overate under particularly heavy 
work, are inspected daily. In addition to 
this inspection, there is a monthly inspec- 
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tion, which consists of opening up motors 
and cleaning and lubricating all the parts. 
Controllers are taken apart yearly, and 
thoroughly cleaned and painted. The 
wires are also inspected yearly for insula- 
tion weakness. The system employed on 
the elevated roads does not differ material- 
ly from that used on the surface roads. 
The equipment is inspected twice a week, 
and the controlling mechanism is tested. 
The best system of inspection is one that 
is frequent enough to take care of the 
equipment properly with the least incon- 
venience to the service. 

President Olds then apnointed the fol- 
lowing named gentlemen as a committee 
on nominations: Mr. W. O. Mundy, Mr. 
Alfred Green, Mr. J. Millar, Mr. W. D. 
Wright and Mr. W. K. Evans, and the 
meeting adjourned until 2.30 o’clock. 


OCTOBER 12—-AFTERNOON SESSION. 


President Olds called the meeting to 
order at 2.30 o’clock. 

The president stated that the first busi- 
ness of the session would be the considera- 
tion of the Question Box. The secretary 
read the printed questions and answers, 
and there was a spirited and valuable sup- 
plementary discussion by the members 
generally. 

In the general business, which was con- 
sidered, Mr. Baker, chairman of the com- 
mittee to attend the meeting of the 
executive committee of the American 
Street Railway Association, in conjunc- 
tion with a committee of the Accountants’ 
Association, reported that the meeting of 
the joint committees had been held on 
Tuesday morning and as a result of the 
meeting, the executive committee of the 
American Street Railway Association 
would make certain recommendations to 
that association, looking to a reorgani- 
zation of the work of the parent associa- 
tion and the auxiliary association, the 
recommendations to be made by the com- 
mittee being in line with the ideas of 
the special committee of the mechanical 
association. ° 

On motion of Mr. William Pestell, it 
was resolved that it was a sense of the 
mecting that the executive committee be 
recommended to consider the matter of the 
appointment of special committees to re- 
port upon matters relating to cars and 
car equipment, shops, car house and equip- 
ment, power stations and power station 
equipment, track and track equipment, 
and such other subjects relating to electric 
railroad work as met the approval of the 
executive committee. 

Mr. Mundy, as chairman of the com- 
mittee on nominations, reported the fol- 
lowing gentlemen for the officers of the 
association for the ensuing year: 

President, C. F. Baker, of Boston. 

First vice-president, H. H. Adams, of 
Baltimore. 

Second vice-president, John Millar, of 
Buffalo. 

Third vice-president, F. G. Simmons, of 
Milwaukee. 

Secretary and treasurer, S. W. Mower, 
of Detroit. 

Executive Committee—D. F. Carver, of 
Jersey City; J. S. Doyle, of New York; 
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C. C. Lewis, of Schenectady; W. H. 
McAloney, of Denver. 

On motion the secretary was authorized 
to cast the ballot of the association for the 
officers nominated. 

Mr. Mundy said that while he had the 
floor, he would as chairman of the com- 
mittee on nominations take upon himself 
the privilege of extending the thanks of 
the association to the past president, Mr. 
Olds, for the great interest he had taken 
in the work; the only reason the com- 
mittee had not insisted upon a reelection of 
Mr. Olds, was the fact that Mr. Olds took 
the ground that it was proper time now 
that the president of the organization 
should hold office for but one year. The 
work of Mr. Olds had been very efficient 
and beneficial to the association in every 
way and it was a pleasure of Mr. Mundy 
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to move that a vote of thanks be ex- 
tended to him. 

Mr. Green, in seconding the motion, 
said that it was the desire of the associa- 
tion to show the retiring president that 
the members appreciated his labors during 
the past year, and to show how kindly 
they felt toward him he would like every 
member to stand while the motion was 
passed. 

Mr. Green put the motion. which was 
adopted, and in announcing the result 
he said that the members would never for- 
get Mr. Olds as the president of the asso- 
ciation. | 

Mr. Olds, in responding, thanked the 
members for their kind expression. It 
was impossible for him to fully voice his 
feelings regarding the tribute of appre- 
ciation paid to him. 
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Mr. C. F. Baker, the newly elected 
president, was then introduced by Presi- 
dent Olds. He said that he wished to 
thank the members deeply for the honor 
they had conferred on him. He would try 
to work for the advancement of the asso- 
ciation with the assistance of the other 
officers and members at large; that one 
man can do but very little in an organiza- 
tion of the character and proportions of 
the American Railway, Mechanical and 
Electrical Association. | 

President Baker called attention to the 
joint meeting of the Accountants’ Asso- 
ciation and the Mechanical Association to 
be held on Friday morning and requested 
a full attendance of the members at the 


joint meeting, after which the meeting 
adjourned. 


Street Railway Accountants’ Association of America. 


The Street Railway Accountants’ As- 
sociation held meetings as follows: Thurs- 
day, October 13, in the parlor of the In- 
side Inn, on the World’s Fair grounds. 
At this meeting there was the annual 
address of the president, the report of the 
executive committee and of the secretary 
and treasurer, and the appointment of 
nomination and resolution committees. On 
Friday, October 14, the Street Railway 
Accountants held a second meeting in 
Festival Hall, on the World’s Fair 
grounds, at 9.30 a. M. This was a joint 
meeting with the American Railway, Me- 
chanical and Electrical Association. The 
two organizations indulged in a joint dis- 
cussion of shop reports and records, the 
report having been made by a joint com- 
mittee. of H. H. Adams, of Baltimore, 
and H. E. Farrington, of Chelsea, Mass., 
for the mechanical and electrical associa- 
tion, and H. M. Pease, of Buffalo, and 
W. G. McDole, of Cleveland, Ohio, for 
the accountants. 

The joint mecting of the Street Rail- 
way Accountants’ Association of America 
and the American Railway, Mechanical 
and Electrical Association discussed the 
report of the joint committee on blanks 
for shop records and accounts. This re- 
port was arranged in three sections. The 
first section contained forms pertaining to 
reporting the condition of equipment 
while in service and under repairs, as 
follows: form 1, trainmen’s report on con- 
dition of car; form 1-A, summary of 
trainmen’s renort on condition of cars; 
form 1-B, trainmen’s report of condition 
of car; form 1-C, summary of trainmen’s 
report of condition of cars; form 2, car 
inspector’s dailv report; form 3, car tag. 

The second section contained the forms 
pertaining to the accounting for work 
done by the mechanical department, as fol- 


lows: form 4, shop order; form 5, inter- 
department order; form 6, master 
mechanic’s order; form 7, time cars; form 
T-A, daily report of time; form 8, appli- 
cation for change in payroll; form 9, re- 
quisitions on storekeeper for material and 
supplies. 

The third section contained the forms 
pertaining to shop records, as follows: 
form 10, record of car repairs; form 11, 
wheel report; form 12, wheel record ; form 
13, armature report; form 14, individual 
armature record; form 15, individual car 
record. 

The following is a synopsis of interest- 
ing points of the different sections above 
noted. The trainmen’s report of the con- 
dition of cars calls for a report as to the 
car’s condition when it is turned into the 
car-house. This report is made by the 
trainmen, and includes information re- 
garding the “time in,” car number” and 
the “defects” found to exist in the opera- 
tion of the car. When no defects are 
noticed the cars are reported O. K. The 
car-house foreman notes in the column 
provided the action taken. It is then 
checked by the man in charge of the car- 
house and a report made therefrom on 
form 1-A to the master mechanic. The 
report is then forwarded to the superin- 
tendent of transportation and passed on 
to the claim department for filing. . 

The car inspector’s daily report is di- 
vided into two sections, one -for cars in 
good condition and the other for cars need- 
ing repairs. The form also contains on 
the back a classification of most of the 
troubles pertaining to cars and their 
equipment. This makes it possible to in- 
dicate simply the condition of the car, 
without a burdensome amount of writing. 

Section 2 concerns principally the 
mechanical department when called upon 


to manufacture material or make repairs 
of an extraordinary nature. It is essential 
to know the exact cost and have a record 
of the work. 

The shop order is made in triplicate. 
The first sheet, stating what is required, 
is forwarded to the master mechanic, with 
instructions to have all labor performed 
and material furnished in connection with 
the order charged to shop No.—, and to 
notify the auditor when the work ìs com- 
pleted. The second and third sheets are 
carbon copies of the first so far as the de- 
scription of the order is concerned. These 
vo to the auditor and contain columns 
for noting the cost of labor and material. 
lf the order is to manufacture material, 
the third sheet is forwarded to the store- 
keeper, who inserts in the proper columns 
the quantity received. 

Under section 3 an interesting point 
is the wheel record. This blank may be 
in either book or card form. It is pro- 
vided with spaces in which to record 
the “wheel number,” “car number,” “date 
in,” “circumference,” “date out,” “cir 
cumference,” “cause of removal,” and 
“mileage.” Mileage is an essential feature 
of the report. 

The committee recommends that the 
master mechanic be given a statement of 
the mileage made by the individual cars 
under his care. 

On Saturday, October 15, the account- 
ants held a meeting in Festival Hall, 
World’s Fair grounds, at 9.30 a. M. At 
this meeting the annual report of the com- 
mittee on a standard system of account- 
ing for electric railways was presented by 
C. N. Duffy, chairman. The session con- 
cluded with reports from the committee 
on nominations and resolutions, and the 
election and installation of officers. 
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Fuel Economy in Central Generating Stations. 


T IS satisfactory to note that electrical 
l engineers are at last beginning to 
pay more attention to the economies 
that are possible in their boiler plants, 
and that their study of this question is 
resulting in practical steps for reducing 
some of the losses which are daily occur- 
ring in this section of the plant under 
their charge. The writer has recently 
been studying this subject, more especially 
in its chemical aspects, and has shown! 
that a saving of from ten per cent to 
twenty-five per cent on the coal bill is 
possible in moet cases where boiler plants 
are at present being run under the usual 
conditions of rule-of-thumb management. 
Since an abstract of this article was 
printed in these columns (see ELECTRICAL 
Review of May 21) it is unnecessary to 
repeat at length the writer’s remarks on 
this subject, but it may be pointed out 
that he recommended constant testing of 
the fuel, water and exit gases—or in 
other words, scientific supervision of the 
boiler plant—as the best method for at- 
taining the desired economies in fuel 
consumption. ` 
In the present article the writer pro- 
poses to review and discuss some of the 
more recently published papers and 
articles on this subject, and to emphasize 
the points in these which he thinks 
worthy of special comment. 


I—MECHANICAL DRAUGHT. 

There is now a more general disposition 
among electrical engineers to recognize 
the advantages of mechanical as opposed 
to what is miscalled “natural” draught for 
working boiler plants, and it is note- 
worthy that the 40,000-horse-power boiler 
plant at the St. Louis exhibition, and the 
new power-houses of the Lancashire & 
Yorkshire Railway Company, near Liver- 
pool, and of the North Eastern Railway 
Company at Newcastle, in England, have 
in each case been provided with the 
former. Not only has the engineer a 
much greater control of the combustion 
process when mechanical draught is used, 
but he has a ready and efficient means 
for at once increasing the normal capacity 
of his boiler plant by twenty-five per 
cent, when required either in dealing with 
the peak of the daily load or by ex- 
tensions of the supply system beyond that 
originally calculated ; and it is instructive 
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By John B. C. Kershaw. 


to find that in the somewhat allied case 
of the sulphuric acid manufacture in lead 
chambers, natural draught is being dis- 
carded in favor of mechanical draught, 
owing to the better control of the chamber 
process possible with the latter. The cost 
of running a fan ig in reality less than 
that of “running” a chimney, for the 
draught of the latter is only obtained by 
allowing heat to escape up it, and the 
first cost of a chimney for a large boiler 
plant far exceeds the outlay upon an 
equivalent mechanical equipment. 

The amount of heat which escapes up 
the chimney, and represents its cost of 
operation, depends upon the initial and 
final temperature of the flue gases, but 
it is rarely less than ten per cent of the 
heat value of the fuel, and is sometimes 
much more than this. 

When electrical engineers have learned 
how to burn bituminous fuel without 
smoke, the writer, therefore, expects that 
all large central generating stations will 
be equipped with mechanical draught, 
dust catchers, and low chimney stacks ; 
since the only reason for then erecting tall 
chimney shafts—to carry away the clouds 
of black smoke—will have ceased to exist. 

JI—RADIANT HEAT. 

The question as to the comparative 
values for steam-raising purposes of 
radiant heat and of heat transmitted by 
conduction through the boiler plates has 
lately been discussed again in the columns 
of the English technical press, and 
marked differences of opinion have been 
brought to light on this important sub- 
ject. 

One authority! has stated that the neg- 
lect of radiant heat goes far to explain 
certain mistakes made in boiler engineer- 
ing, and believes that were proper atten- 
tion given to this subject the weight of 
fuel required to evaporate a definite 
amount of water might be greatly re- 
duced. A large combustion chamber, in 
the opinion of this engineer, may lead to 
more perfect combustion of the gaseous 
elements of the fuel, but it also leads 
to less perfect utilization of the radiant 
heat of the solid carbon, and the latter 
loss is said to more than counterbalance 
the gain. 

On the other hand, there are many 
equally competent engineers who assert 
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this loss of heat to be purely imaginary, 
and that given perfect means for trans- 
mitting the heat of the gases passing 
along the fire flues or tubes of a boiler 
to the water on the other side of the 
plates, the evaporative efficiency must be 
the greater the more perfect the combus- 
tion and the lower ihe temperature of the 
exit gases that pass to the chimney. 

F. J. Rowan in a recent article upon 
“Science of Steam Generation’’’ takes 
this view, and cites experiments to prove 
that the rate of heat transmission by con- 
duction and convection was far greater 
per unit of time for equal areas than by 
radiation. W. H. Booth is another au- 
thority who supports this view, and does 
not believe in any special properties of 
radiant heat as a transmission agent for 
steam-Taising purposes. 

The subject is no doubt a complicated 
one, and demands more study than it has 
yet received at the hands of chemists and 
engineers. The weight of scientific fact 
and argument, however, certainly seems 
on the side of those who maintain the 
latter view. The transfer of heat from 
“hot non-incandescent gases” inside a fire- 
tube, through the steel plates to the water 
on the outside of the tubes, demands, it 
may be admitted, different physical con- 
ditions from those required for trans- ` 
mission from a glowing mass of coke 
resting on the fire-bars of the boiler 
furnace, and consequently direct compara- 
tive trials are difficult to carry out. The 
fact that anthracite coal containing 
ninety per cent and over of fixed carbon 
and is a more efficient steam raiser than 
bituminous fuel is also sometimes used 
as an argument to support the older 
theory and practice; but it is quite 
possible, and is indeed probable, that with 
proper conditions for burning bituminous 
fuel without excess of air or smoke pro- 
duction, this difference of evaporative 
cfliciency would disappear, and that the 
practical steam-raising results would 
agree more closely with those obtained 
in the laboratory trials with the calorim- 
eter. Few existing boiler plants are 
properly designed for burning bituminous 
fuel, and the results obtained by prac- 
tical steam-raising trials are therefore 
valueless for settling this question. 

The whole subject, as already pointed 
out, is, however, beset with difficulties, 


1 Cassiers Magazine, December, 198. 
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and demands investigation at the hands 
of some competent expert. 
III—INCREASED INTENSITY OF COMBUS- 
TION AND ELEVATION OF THE 
FURNACE TEMPERATURE. 
According to Stromeyer’s experiments? 
the usually accepted formula for the re- 
lation between the rate of heat trans- 
mission a and temperature ¢ is incor- 
rect, and in place of the former varying 
as the square of the temperature dif- 
ference, or a ~ (€ — ¢')? the ratio is ex- 
pressed by the formula a ~ (e — t). 
Even though the ratio is not as the square 
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den contact of the half-burnt gases, with 
the water-cooled tubes or plates. Re- 
fractory furnace linings are the proper 
remedy for the latter evil, and gas-testing 
is the check and remedy for the former.’ 
Furnace temperatures might in many 
plants be raised 500 degrees or 1,000 de- 
grees Fahrenheit by attention to these 
two points alone, but even then the limit 
of what is attainable in this direction 
would not be reached. 

By the use of a heated air supply in 
conjuncton with closed-in ash-pits, and 
induced or forced draught, much higher 
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that hitherto so few electrical engineers 
have yet attempted to put these sugges- 
tions to a practical trial in the new plants 
or extensions for which they are re- 
sponsible. 

The writer has, however, recently in- 
spected one plant where mechanical 
draught, closed ash-pit and a heated 
air supply have been installed, and 
Fig 1 and Fig. 2 are from 
photographs of this boiler plant. 
This station has recently been de- 
signed and erected under the charge of 
Mr. S. E. Fedden for the Sheffield (Eng- 
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Fig. 1.—Hot-Arr SUPPLY AND INDUCED DRravent—3,000-Kitowatr PLANT. 


of the temperature difference, but is 
directly proportional to it, the formula 
shows that a greater efficiency will be 
obtained from a high than from a low 
Initial furnace temperature, and there- 
fore considerable attention is now being 
given to methods of attaining this con- 
dition of high evaporative efficiency for 
boiler plants. 

The most important causes of low 
initial furnace temperature are excessive 
air supply to the furnaces, and too sud- 


11902, memorandum to the Manchester Steam Users 
Association. 


temperatures can be attained in the 
boiler furnace, and should  Rowan’s 
suggestions? for working such furnaces 
under two or three atmospheres pressure 
be adopted, further increases of 715 de- 
grees Fahrenheit and 493 degrees Fahren- 
heit could be attained. 

The possibility of attaining far higher 
evaporative efficiencies from boiler plants 
than any yet attained, by intensif ying the 
combustion along these lines, is therefore 
strikingly manifest, and it is surprising 


a eee S, 
1 Cassier’s Magazine, May, 1901. 
4Cassier’s Magazine, December, 1903. 


land) corporation at Neepsend, and it is 
at present equipped with two 1,500-kilo- 
watt turbo-generators of the Parsons type. 
It has not yet commenced full work, but 
excellent results are said to have been ob- 
tained with the same system of induced 
draught and heated air supply at the older 
generating station of the Sheffield cor- 
poration, and it is believed that these re- 
sults will be surpassed in the new station. 
A full description of this plant will be 
found in the paper named below. 

The limit of improved efficiency 


1 Electrical Review, London, July 15, 1904. 
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possible in this direction is that imposed 
by the ability of the steel used for boiler 
plants to withstand very high tempera- 
tures under steam pressures of 150 or 200 
pounds, but no doubt the resisting quali- 
ties of steel plates in this respect could 
be greatly improved if boiler engineers 
were united in demanding such improve- 
ments, and the more general use of re- 
fractory linings to the boiler furnaces 
would also assist in meeting this difficulty. 
The writer, therefore, expects in the near 
future to see considerable use made of 
this method of attaining higher tempera- 
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of combustion due to the blowing action 
of the apparatus, rather than to any in- 
creased percentage of oxygen. The specific 
gravities of oxygen and nitrogen lie, in 
fact, so closely together (oxygen 1.10, 
nitrogen 0.97) that any separation of the 
two gases by centrifugal action would 
appear to be impossible; and the “en- 
riched” air of the Italian inventor is 
probably a misnomer for air of the ordi- 
nary consumption. 
IV—THERMAL STORAGE. 

Thermal storage is the name given to 

the system of storing up heat in the water 
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the feed water for the boilers must be 
heat that would otherwise be wasted, and 


‘that to use live steam from the boilers for 


this purpose, as in the Drewitt Halpin 
thermal storage system, is wrong in prin- 
ciple and uneconomical in practice. It is 
evident, however, that if boilers be fed 
with water at a temperature equal to that 
of their contents at working pressure a 
far greater amount of steam can be pro- 
duced per unit of heating surface and 
their capacity greatly increased; and 
when the usual system of feed heaters and 
economizers does not permit of this tem- 


Fie. 2,—Hot-Ark SUPPLY AND INDUCED DravuGHT—3,000-KILOWATT PLANT. 


ture efficiencies from steam boilers in elec- 
tric power stations. 

A novel, but apparently impractical, 
proposal to “enrich” the air supplied to 
boiler furnaces has also been tested in 
Italy. The air is passed first through 
centrifugal macltines, and the percentage 
of oxygen is reported to be increased by 
this treatment. Boilers supplied with 
this “enriched” air are reported to have 
their evaporation efficiency increased 
twenty-three per cent, but these results 
have been criticised, and the improvement 
is said to be due to the increased intensity 


supplied to the boilers, and the advantages 
claimed for this system have been re- 
peatedly discussed in the columns of the 
technical journals during the last six 
months. Mr. Drewitt Halpin is the 
English pioneer in this matter. Un- 
fortunately the differences of opinion on 
this subject rival those on the question 
of radiant heat; and no settled conviction 
regarding the economic advantage of 
thermal storage has yet been arrived at 
by the general body of engineers. The 
generally held opinion at present is, that 
heat used for raising the temperature of 


perature being attained, it is certainly 
advisable to consider the advantages 
offered by thermal storage. 

For electric light stations the system 
would appear to have much in its favor, 
since it affords a ready means for meet- 
ing the special demands on boilers and 
steam engines during the peak of the 
load, and for this reason it -has lately 
been adopted at the generating station of 
the Kensington & Notting Hill Elee- 
trie Lighting Company with very success- 
ful results. 

For power stations and for tramway 
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stations where the load is more regular in 
character the advantages of thermal 
storage are less obvious, and in consider- 
ing the characteristics of each system it 
must be remembered that losses by radia- 
tion increase with the temperature, com- 
plexity and exposed superficial area of 
the preheating plant. In the writer’s 
opinion the feed water should certainly 
be first raised to the highest possible tem- 
perature by the usual methods of extract- 
ing the heat from the exhaust steam and 
exit gases—and economizers may with ad- 
vantage be worked in series, instead of, 
as is customary, in parallel. If the tem- 


Fig. 3.—TnHe ‘‘ Apos” CO. RECORDING 
APPARATUS, 


perature of the feed water be still much 
below that of the water in the boilers. 
live steam from the latter may then be 
used with advantage for heating the feed, 
if the apparatus in which this is effected 
is well designed and if radiation losses 
are reduced to a minimum. 

As one authority has remarked, boilers 
are designed for “producing steam” and 
not for heating water up to the point at 
which steam is produced, and the work 
performed in mere circulation of the feed 
water 18 sometimes very considerable and 
represents the loss of heat efficiency. 

In the writers opinion, thermal 
storage will therefore be more generally 
adopted by electrical engineers in the 
near future; but care will have to be 
exercised on the design, the operation, 
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and the upkeep of the plant, if the best 
results are to be obtained from it. 


V—CO, TESTING APPARATUS. 


As already stated, efficiency and 
economy can only be attained in the 


Fra. 5.—Gas-TEsTING APPARATUS. 


inodern boiler plant when constant test- 
ing of the fuel, water and exit gases is 
carried out, and automatic recording ap- 
paratus for testing the percentage of 
CO, in the flue gases is now being used 
in a large number of electric supply 
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carbonic acid gas from a measured volume 
of the flue gases by caustic potash solu- 
tion, a mechanical device being employed 
for registering upon a revolving drum 
the residual volume of gas. Samples are 
drawn at regular intervals of time from 
the boiler fluc, and the interval between 
successive samples and tests.can be varied 
at will. The “Ados” apparatus is compli- 
cated, requires careful attention, and is 
somewhat costly, and if one recorder is 
installed with pipe connections and 
branches to all the flues, the long con- 
necting pipes are apt to cause trouble, 
and if stopped up by flue dust deposits 
yield inaccurate results. A steam jet 
connection is useful for clearing out the 
pipes at frequent intervals. 

For this reason the writer thinks every 
large generating station ought to be pro- 
vided with independent gas-testing ap- 
paratus, in order that the results ob- 
tained by the “Ados?” or other form 


- of recording apparatus may be checked 
at times, and tests made when required 


at special points in the flue where no 
connection has been made to the auto- 
matic apparatus. 

A small, portable and cheap apparatus, 
devised by the writer for this purpose, 
is illustrated in Fig. + and Fig. 5. This 
form of apparatus is based on the dry 
method of gas sampling, and upon the 
use of a Honigman gas-burette for ab- 
sorption of the CO,. With this appara- 
tus a sample of gas can be taken and 
tested within ten minutes, and the re- 
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Fra. 4.—Gas-SAMPLING APPARATUS. 


stations in England with advantageous 
results. The usual form of apparatus 
adopted is the “Ados,” and a view of 
this is shown in Fig. 3. The principle of 
this recorder is the absorption of the 


sults obtained are sufficiently accurate 
for technical purposes. Further details 
of this apparatus and of its method of 
use will be found in a forthcoming book 
on “Smoke Prevention and Fuel 
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Economy,” to be published this autumn 
by Constable & Company, London. 

A new form of automatic recording 
CO, testing apparatus has recently been 
described in the paper named below.’ 
This is known as the Krell-Schultze 
hydrostatic balance and its working de- 
pends upon the difference in pressure 
produced by the different specific gravi- 
ties, when air and exit gases are allowed 
to flow through two tubes calibrated for 
equal rates of flow. The differences in 
pressure depend upon and vary with 
the percentage of CO, in the exit gases, 
and this percentage can be directly read 
off by means of a delicate pressure gauge; 
a thread of colored alcohol in an inclined 
glass tube being employed for the purpose. 
By aid of photographic printing paper 
and a revolving drum a continuous record 
of the pressure variations can be obtained 
with this apparatus. 

The advantages claimed for the Krell- 
Schultze hydrostatic balance (which is 
„ Closely allied in principle to the Uehling- 
Stembart gas composit-meter, patented 
and manufactured in the United States) 
are that there are no moving parts to get 
out of order, that no KOH solution is 
required for absorption and that conse- 
quently, when once erected and set in 
working order, little or no attention is 
required beyond the daily renewal of the 
photographic printing paper. 

The disadvantage of long and leaky 
connection pipes subject to occasional 
stoppage, however, applies to it, as to the 
“Ados?” apparatus, and the writer con- 
siders that the results obtained with all 
automatic recording apparatus ought to 
be periodically checked by some inde- 
pendent form of sampling and t>sting ap- 
paratus. 

Testing of the exit gases for tem- 
perature and CO, is however essential 
for scientific management of boiler plants, 
and in time the writer hopes that expert 
aid and proper apparatus for this work 
will be provided in all large electrical 
generating stations, and the necessity for 
apparatus that is automatic and does not 
require any chemical knowledge for its 
control will then be less pressing than 
is at present the case. 


VI—FUEL CONSUMPTION IN ELECTRICAL 
GENERATING STATIONS. 


Two of the English municipal en- 
gineers, Messrs. Giles and Downes, have 
recently read papers dealing with this 
subject and the figures for coal con- 
sumption, quoted in these papers, show 
what a wide margin for economy exists 


1 Engineering, May 6, 1904. 
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in most generating stations, as at present 
operated, in connection with their boiler 
plants. The following tables are taken 
from Mr. Giles’s paper, read on January 
19, at Manchester, and the figures are 
based upon returns obtained direct from 
the electrical engineers of the towna 
named. The lowest consumption of fuel 


per unit generated, in table i, is 4.1 pounds, 


for the Bradford station, while the maxi- 
mum is 15.4 pounds at Blackpool and the 
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ess) were given to the steam-heating por- 
tion of the generating. plant. 

In the year 1903, £37,373 ($179,390) 
was expended by “one” municipality in 
England (Liverpool) upon fuel for its 
electricity supply stations. Now suppos- 
ing that only ten per cent of this could 
have been saved by greater attention to 
the boiler plant, the net saving would 
have been nearly $18,000 per annum. 

The figures given in Mr. Giles’s tables 
show, however, that savings not of ten 
per cent, but of fifty per cent and over 
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YEAR 1902-1903. 


Beenie Perceataes | aperhea IE IB: 
Namea | Quality and Calorific Value. Mere, | or Noa | Of Cutat je dees | per Toa. K f T f H 
| Number of ,| Fabrenbei & t 
| Units used. | 8 
Aberdeen P South Hettan, Wearmouth, d. 
| Wilson & Clyde, ce...” ..| mechanical both both 13:6 NC. | none — |4? | 170 
Blackburn .. Wigan slack 11,900 mechanical both both — nose 10 |38 ee 
Blackpool ..! Lancs. slack and nots .. both steam NL. - very little | 10/- sver, | 154 | 896 1432 
Bootle .. ..| Lancs. slack mechanical both condensing - nome 7/6 902 | -387 | 28-44 
Bradford ..| 11,700 to 13,000 B.T.U. mechanical both both | 300N.C.. | partially | 9/9 about | 41 |214! 2093 
Bristol .. .. Rhymnly washed pees 19,500 to 
Hanham slack 12,500 to 13,000 | mechanical | mostly steam | condensing - sob S00" 11/10—7/6 | 86 | -66 | 18-75 
Burnley.. ..! Small lump 13,290 both | electric | condensing _ nose 10/3 62 | -28 | 1560 
Croydon 1 Best Welsh hand iral |omdeming)  — artipup | 3/8 | 603| + 1681 
Derby .. ..| Small peas 14,103 both both condensing}  — 60 7/8 |132 | -13 | 182s 
Devonport ../ Welsh... se a hand steam condensiag — 3 14⁄2 ee | 78 |1008 
Dundee... ..| Fife small about 11,000 both 35000, | condensing | 8% NC. | very little | 9/6-7/- 77 | -35 | 1803 
East Ham ..| Hucknell steam and slack hand = condensing a 60° above | 10/0~—12/6 | 62 | © | 12-06 
Edinburgh ..| Washed nuts 12,500 almost entirely bot noa- -= slightly | 6/11—7/8 | 686 | -247 ! 14-31 
Glasgow .| Washed nuts 11,000... mechanical een condensing =- 500 7/- 6-06 | ‘287 | 1401 
¢ 
Habfax.. ..{ Nuts and slack .. mechanical | both 409,015 | condensing| = — 430 to 450 7/8 96 | x |169 
Huddersfield | Slack  .. «2. both both coadensiag |  — noae 5/6 |1102 | 296 | 10°47 
Hull ..| Yorkshire steam 14,700 hand steam | condensing) — none 12/4 | 706 | -406| 990 
Leeds .. ..| Smudge 10,000—11,000.. mechanical steam | condensing — Portion to (5/ Se | -2% | 1891 
nee Par iT pa aa both steam chiefly NG — pose 0/-—9/6 64 "37 | 16°81 
Salford Slack ow. mechanical | elec. 664,961 | condensing} — | 6010100 su | es | 2u | na 
Sheffield ..| Engine slack 12,000 mechanical = condensing}  — aia 7/0 78 | -33 | 11-08 
Southport ..| Slack hand both 96,377 | condensing}  — €0 to 100 8/6 66 | -26 | 15-31 
South Shields | Small hand steam condensing _ Rone 9/6 @3 | ‘32 | 16°88 
St. Helens ..| Lancs. slack band both condensing _ 460 6/9 6 ‘18 | 19-78 
Sunderland .. Durham Bean and small 13,480| mechanical both both 400% NL. none 9/10 10 638 | 17-87 
West Ham ..| Best Welsh Derby Pea nuts . both steam condesting — slightly | 20/6 13/⁄8| — | 75 |1202 
hand both — 10% NC. | aone 7/3 9/1| 79 | 48 |1028 
South Country i 
Station . | Tredegar Rest Welsh 13,500 . hand both 180,177 | both ~ none 22/44 | &2 | 637 | 1788 
Rolton .. . | Engine slack mechanical | both 127,851 | both | 16% N.C.{ 100 7/8 7 | -281| 1997 
Manchester ..| Washed slack 13,900 .. mechanical | both 1,368,794 | both | 2% NC. | 90° 20% of 9/11 | 6-22 | 27 | 18-61 
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Glasgow -| Washed singles 10,000 .. ..| mechanical elec. 088,000 | condensing — 300—400 | 66 | 13 | 67-7 

Sheffield ..| Treeton washed and incipally ` parti condensing — none 2 ' 
ji nuts 13,700 o. Oe hand > : a Cee 

Hul .. a Hickleton Main washed slack../ mechanical | partly 93,861 | condensing ~ nose 89 | 58 | 206 
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average for the twenty-eight lighting and 
power stations is 7.7 pounds, The tram- 
way stations in table ii come out much 
better with an average of 5.61 pounds 
fuel and the lowest figures in each table, 
namely 4.1 pounds and 3.64 pounds, show 
what is possible with good plant and 
management. 

There is reason for believing that these 
heures micht he approximated hy al] 
lighting and tramway stations, if suf- 
fiegent care anl attention (allied with 
scientific control of the combustion proc- 


on the fuel cost are possible ih a large 
number of electrical supply stations as 
at present operated, and that the fees or 
salary, not of one chemical or fuel ex- 
pert, but of many, could be paid out of 
the economies which might be attained 
on the annual bill for coal. 


VII—RECENT ARTICLES AND PAPERS UPON 
FUEL ECONOMY IN STEAM PLANTS 
AND CENTRAL GENERATING STA- 


TIONS. 
The following list of articles and pa- 
pers bearing on this subject that have 


been published recently in the technical 
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journals will no doubt prove useful to 
many of the readers of this review. 


“The Science of Steam Generation,” by F. 
J. Rowan. Cassier’s Magazine, December, 
1903—The author deals with his subject 
under three headings—namely, combustion, 
heat transmission and steam generation— 
especial attention being given to ii and fii. 
The author’s notable suggestion that a heat- 
ed and compressed-air supply for the boiler 
furnaces would yield striking results in the 
way of efficiency and economy has already 
been referred to. 


“Fuel Economy from the Chemical Point 
of View,” by John B. C. Kershaw. Cassier’s 
Magazine, May, 1904—an article based on a 
paper read before the Liverpool Engineer- 
ing Society in November, 1903. The control 
of the fuel and water supply, the combustion 
of the fuel and the testing of the waste gases, 
are dealt with in the order named, and spe- 
cial importance is placed upon regular sam- 
pling and testing of the fuel and of the 
exit gases. The three conditions of perfect 
combustion in boiler furnaces are stated 
to be: 

1. A sufficiency of air, but not an excess 
of the same. 

2. A sufficiently high temperature in the 
combustion chamber. 

3. A perfect mixture of the air and volatile 
hydrocarbons. . 

It is claimed that when these conditions 
are fulfilled, bituminous fuels can be burned 
under boilers with high efficiency and with- 
out the production of smoke. 


“Notes on Burning Bituminous Coal,” by 
Jobn M. Hartman. Engineering Club, Phila- 
delphia, Proceedings, Vol. XXI—A paper 
read before the members of the Engineering 
Club, of Philadelphia, on February 6, 1904. 
This paper covers much the same ground as 
the preceding one. A form of grate, based 
on correct principles, for burning bitumi- 
nous fuel is described and illustrated. The 
importance of firebrick linings to furnaces 
intended for burning such coal is empha- 
sized; and the high skill and intelligence 
demanded for firemen’s work are also made 
the subject of special remark. 

Details of locomotive tests with the new 
form of furnace described are printed with 
the paper in the form of independent re- 
ports; and a report presented by a special 
subcommittee upon the results obtained in 
Cleveland and Pittsburg with mechanical 
stokers of various types is also given in full. 

The Murphy stoker, the Jones underfeed 
stoker and the chain grate stoker were 
found to yield the best results, in the order 
named. An interesting discussion followed 
the reading of this paper. 

“Coal Consumption in Central Generating 
Stations,” by A. S. Giles. Electrical Review 
(London), February 5, 1904—A paper read 
before the members of the Manchester (Eng- 
land) section of the Institution of Electrical 
Engineers on January 19, 1904. 

The more important figures bearing on this 
subject, given by the author, were contained 
in two tables, and these have already been 
reprinted in this article. 

Fuel testing and flue-gas testing are con- 
sidered by the author to be necessary, in 
order to exercise a proper control over the 
combustion process; and station engineers 
are urged to study the chain of heat losses 
arising in their boiler plants, with a view to 
minimizing the same and attaining a greater 
economy of fuel. 

A discussion of considerable value followed 
the reading of this paper. in the course of 
which Mr. Tate, the Salford municipal elec- 
trical engineer, stated that when he com- 
menced to test his exit gases only three 
per cent to five per cent CO: was found— 
a result that proved much air leakage to be 
occurring. 

“Boiler House Economies,” by R. S. 
Downe. Electrical Review (London), July 
1h, 1904-—A paper read before the members 
of the Incorporated Municipal Electrical As- 
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ge at Sheffield, England, on July 1, 

The author quoted the tables already print- 
ed in this article to show the wide margin 
for fuel economy, and dealt with this sub- 
ject under the following headings: 

1. The influence of output and load-factor. 
. Bonus system for firemen. 

. Superheating. 

. Mechanical stoking and forced draught. 
. Fuel analysis. 

. Analysis of flue gases. 

. Auxiliary plant. 

. Feed-water purification and heating. 

. Prevention of radiation. 

The discussion which followed the reading 
of this paper was notable for the number of 
fuel and boiler experts taking part in it; and 
some interesting and valuable suggestions 
for promoting fuel economy in electricity 
Fa ees stations were made in the course 
of it. 

Mechanical stoking, thermal storage, 
bonuses to firemen and the value of chemical 
analysis of fuel and flue gases were the chief 
points discussed. 


“The Practical Management of Stationary 
Steam boilers,” by R. T. Cooke. The Engi- 
neer, April 15, 1904—A special article deal- 
ing with the choice and setting of boilers, 
steam, coal, boiler management, smoke abate- 
ment and prevention, and blowoff taps, pipes 
and drains. 

This article contains much useful infor- 
mation. 


“The Mechanical Stokcr and the Human 
Operator, by E. Yawger. ELECTRICAL RE- 
VIEW (New York), May 28, 1904—A paper 
read before the National Electric Light As- 
sociation, at Boston, Mass., May 24, 1904, 
The author urges the importance of strict 
expert supervision over all large boiler 
plants, and gives instances in which defec- 
tive settings, air leakage and choked-up 
flues accounted for bad results in plants 
placed under his charge. The skill and re- 
liability of firemen are of equal importance 
for maintenance of the proper conditions for 
obtaining the highest possible results with 
any type of furnace, hand-fired or other- 
wise; and in many cases better draught is 
the first step toward obtaining an improved 
efficiency from the fuel burned under the 
boilers. Doubling the height of the chimney 
stack, or putting in a forced draught appa- 
ratus, is the simplest plan therefore for 
effecting such improvement. 

The discussion on this paper was disap- 
pointing. 

“Power Station Design,” by C. H. Merz and 
Wm. McLellan. Electrical Review (Lon- 
don), Mav, 1904—A paper read before mem- 
bers of the London Institution of Electrical 
Engineers, on April 28, 1904. The authors 
discussed in the latter part of their paper 
measuring apparatus and records, and sup- 
ported regular sampling and testing of the 
fuel and waste gases as necessary, in their 
opinion, for attainment of the highest effi- 
ciency in the modern electric power sta- 
tion. It is noteworthy that work of this 
kind is regularly carried out in the large 
power stations on the northeast coast, which 
was built and is now being run under Mr. 
Merz's control. 
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The following list of recent books on 
this subject may prove useful to readers 
of the ILecrricaL REVIEW. 


“The Economical Burning of Coal without 
Smoke,” by A. Bement. Peabody Coal Com- 
pany, Chicago, 1904. 

“Smoke Prevention and Fuel Economy,” 
by Wm. H. Booth and John B. C. Kershaw. 
Constable & Company, London, 1904. 


“Rauchplage und Brennstoffverschwen- 
dung,” by E. Schmatolla and Geb. Janecke, 
Hanover, 1904. 


“Die Kontrolle des Dampfkesselbetriebes,” 
bv T. Fuchs and Julius Springer, Berlin, 
1903. 
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The Reunion of the Old Time Teleg- 
raphers’ and United States Mili- 
tary Telegraph Corps. 

The twenty-fourth annual reunion of 
the Old Time Telegraphers’ and His- 
torical Association and of the Society of 
the United States Military Telegraph 
Corps was held on September 20, at the 
Piedmont Hotel, Atlanta, Ga. After the 
meeting had been called to order, and 
the Rev. W. W. Landrum had delivered 
the opening prayer, Mr. John Brant, 
secretary and treasurer of the association, 
introduced Dr. J. T. Miller, of Pittsburg, 
Pa., who presented a daguerreotype of 
S. F. B. Morse to Mr. Charles C. Adams, 
of New York city. President Adams 
then delivered the annual address. 

At the conclusion of President Adams’s 
remarks, the Hon. Evan P. Howell, 
mayor of the city of Atlanta, was intro- 
duced. 

The remarks of the mayor were re- 
sponded to by Mr. Thomas E. Fleming, 
of New York city. 

The report of the secretary and 
treasurer showed that there were 1,126 
members and a balance of $940.73 in 
the treasury. The time of the next re- 
union was left to the diseretion of the 
executive committee. The committee on 
time, place and nominations for the next 
convention reported, however, in favor 
of holding the reunion in New York city. 

For the coming year the following 
oflicers were elected: president, J. C. 
Barelay, New York city; vice-presidents, 
Francis W. Jones and Frederick Pearce, 
New York city; secretary and treasurer, 
John Brant, New York city. Executive 
committee: C. C. Adams; New York city; 
Hugh J. Fry, Milwaukee, Wis.; G. Ji. 
Corse, Ogden, Utah, and L. B. McFarlane, 
Montreal, Canada. 

The convention adjourned to give place 
to the annual mecting of the United 
States Military Telegraph Corps. The 
mecting of this society was called to order 
by Vice-President William TL. Ives, m 
the absence of the president, Colonel 
William B. Wilson, of Philadelphia. After 
the transaction of the regular business, 
officers were elected for the ensuing year 
as follows: president, Colonel W. B. 
Wilson, Philadelphia, Pa.; vice-president. 
W. L. Ives, New York city; secretary an 
treasurer, W. E. Pettit. Chicago. 
Executive committee: chairman, E. Rose- 
water, Omaha, Neb. ; A. H. Bliss, Chicago; 
A. B. Chandler, New York city; W. R. 
Phim, Chicago: R. B. Hoover, New York 
city: George C. Maynard, Washington. 
D. C.: L. A. Somers, Cleveland : J. D. 
Cruise, Kansas City, and John Wintrop, 
Philadelphia. 

Tt was decided that the quarti-centennial 
reunion for 1905 would be held in New 
York city. 
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Electricity in Textile Mills.’ 


The importance of constant speed in 
spinning and weaving is well known. Good 
work and a maximum production depend 
upon constant speed, and it is the univer- 
sal opinion that should the smallest varia- 
tion in speed take place in the engine or 
shafting it will seriously affect the opera- 
tion of the spinning and weaving depart- 
ments. 

It is evident that an engine or turbine 
for operating an electric generator will 
furnish a more uniform and steadier 
speed than the regular mill engines, and 
if this uniform speed is available at the 
spinning frames and looms that an in- 
creased production with a more uniform 
quality of work must result. In so far 
as observation goes this is true. Elec- 
trically driven mills undoubtedly turn out 
more work and of a better quality than 
those driven by mechanical means. 

The ideal power plant is one that is 
so laid out that each unit is working at 
its maximum efficiency at all time, re- 
quires a minimum amount of attendance, 
occupies the least possible space, and at the 
same time of such a design that it may 
readily be extended and when so enlarged 
have any or all generating units supplying 
power to any and all points, irrespective 
of location of power, demand or distance. 
This condition is best met by electric 
transmissions. 

If electricity is adopted as a method of 
transmitting power, the plant may be in- 
stalled at the most convenient point, 
which may or may not be attached to the 
buildings or it may be placed any reason- 
able distance from the mill, thus permit- 
ting the mill to be located at a point which 
Is most desirable on account of land, trans- 
portation, help, light, ete., whereas tke 
power plant may be instatled with a view 
to its location as a power-generating sta- 
lion, irrespective of the point where the 
power is to be used, thus rendering avail- 
able many water-power developments 
Which could not otherwise be used com- 
mercially. 

The units used in an electric power 
plant may be installed of the right ca- 
pacity to do the work in hand and all 
future extensions may be made when re- 
quired without altering or in any way 
disturbing the original installation and 
future additions will work together, each 
unit operating its share of the load in 
Proportion to its capacity. Often this 
Merease in units will not require an in- 
crease in attendance. If desired the initial 
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installation may consist of two units, each 
of sufficient capacity to normally carry 
from seventy to seventy-five per cent of 
the total load at its most economical point 
of operation, and in the event of an acci- 
dent to either of the prime movers the 
remaining one could by reason of its over- 
load capacity carry the entire demand for 
power until such time as repairs were 
made on the damaged units. 

The space required by the engine-driven 
electric generator is but very little larger, 
in fact, usually no larger than a similar 
Corliss type of engine, and if the steam 
turbine is used, much smaller, and with 
the turbine the foundations will be con- 
siderably less than with the Corliss engine 
equipment. The necessity for belt towers, 
heavy main shafts and belts, and all of 
the details which go with a rigid belted 
system are avoided, as well as the loss of 
power consumed by these belts and shafts, 
permitting lighter walls and details of 
building construction. 

A great many manufacturers have in- 
stalled turbo-generator auxiliaries in con- 
nection with their main steam engines 
in a space which, while sufficient for the 
turbine outfit, was inadequate for a new 
engine. We believe that the turbo-gener- 
ator offers opportunities to many operators 
of cotton mills to increase their power 
facilities without increasing their engine 
room space. In some manufacturing es- 
tablishments it has been found desirable 
from the point of economy to retain a 
portion of the present direct steam engine 
drive and install additional power by 
means of electricity, operating distant or 
outlying loads by electric motors. This 
provides means for shortening long lines 
of shafting., eliminating angle or other 
difficult, mechanical drives, thereby de- 
creasing frietion losses and materially in- 
creasing the plant economy. 

The alternating-current. motor has the 
widest use in textile mills for the reason 
that its design is so simple, in fact, con- 
sisting of only three main parts: the sta- 
tionary portion, the revolving element and 
the bearings. There are no moving elec- 
trical contacts and as a consequence the 
only attention required is to keep the 
motor clean and to properly fill the self- 
oiling bearings. 

One of the characteristic features of an 
alternating-current motor is its automatic 
regulation, requiring power only in pro- 
portion to its output and being capable 
of sustaining. should occasion demand, 
large overloads without injury. Owing to 
the inherent design of this type of motor 
the uniform rotative speed of the prime 
mover is available at the work just aa 
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though it were directly geared, and thus 
a gain in production results from a steady 
and even speed. 

The question of subdivision of line 
shafts is one that is best disposed of by 
taking up each individual case and select- 
ing motors of such capacity that a mini- 
mum amount of belting and auxiliary 
shafting will be required, at the same 
time reducing the friction to as low a 
factor as is consistent with a proper 
financial outlay. 

Where the electric system is used, a 
factor of value in some instances is that 
if a breakdown should occur only a small 
portion of the mill would be affected, and 
such sections as it may be desired to run 
independently can be so operated without 
respect to any other and without operat- 
ing main drives as is found necessary with 
a mechanical system. 

On account of the genera] improvement 
in textile machinery many mills have 
found that an increased production could 
be obtained by running their machines at 
a higher speed, involving an increase in 
the speed of the line shafts. While this 
can be accomplished successfully by chang- 
ing pulleys, the increased speed means an 
increased demand upon the engine and 
oftentimes, due to the lack of capacity, 
this condition could not be complied with 
on account of the increased cost all along 
the line; whereas, if electric motors were 
used for driving the shafting it would be 
a small matter to change the size of the 
motor, and if the increase in speed is 
general it may involve an increase in the 
power-house which can be accomplished by 
the addition of a new generator unit much 
more readily than by changing the engine 
in a mechanical drive. 

In many instances mills are laid out 
with a view to extensions, and on account 
of the inflexible conditions existing in 
engine-driven mills a large engine has 
been installed operating at from fifty to 
sixty per cent of its rated capacity, which 
sometimes means that a single cylinder of 
a cross-compound engine is installed and 
that during the early operation of the 
mill the power plant must be running 
at an uneconomical load, which, of course, 
greatly increases the cost per horse-power 
per year. The main shaft and transmis- 
sion details must be of such a capacity 
that they will transmit the whole power 
should occasion demand it in the future. 
This involves a large initia] outlay upon 
which interest, depreciation and insurance 
are increasing the operating cost per horse- 
power, 

There are other mills consisting of a 
number of buildings, each having its own 
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power plant and inflexibly connected to 
its own lines of shafting, and therefore 
unable to supply power to any other build- 
ing or to help out in the event of other 
engines being under-loaded, over-loaded or 
disabled; thus some of the power plants 
are running at uneconomical loads to- 
gether with increased attendance, repairs 
and maintenance, also greater space re- 
quired by the several plants that might 
be profitably used for manufacturing 
purposes if a single power plant were 
possible as with the electric drive. 

A matter which may prove of some 
interest to the association is that, recently, 
there has been placed upon the market a 
variable speed alternating-current motor 
suitable for the operation of cloth-printing 
machines, tentering machines and drying 
cans. The speed control is accomplished 
in a motor and is much simpler than pre- 
vious methods of electrically operating the 
above class of machines; particularly is 
this true of printing machines. 

It is a well recognized fact that good 
lighting is an essential consideration in 
the manufacture of textile materials and 
goods in general. This is particularly true 
of the weaving shed, where special atten- 
tion is always given to proper lighting 
effects and where frequently saw-tooth con- 
struction ig used. You are all doubtless 
familiar with the are lamp and incandes- 
cent lamp; it will, therefore, not be nec- 
essary for us to discuss this form of 
illumination. We are, however, pleased to 
call your attention to a comparatively re- 
cent development in the art of electric 
illumination, and in this respect we refer 
to the Nernst lamp. 

This form of light is well adapted to 
the lighting of cotton mills on account of 
its pure white hght, which resembles day- 
light, its steadiness and cleanliness. 

The efficiency of the Nernst lamp is 
about double that of the incandescent 
lamp and is approximately on a par with 
the arc lamp, and since it is designed for 
operation on 200 to 220-volt circuits, the 
cost of electrical conductors is consider- 
ably less than for incandescent or are 
lighting. 

Our experience has been that where due 
attention is given to proper lighting 
effects the quality of the work produced ts 
superior and the amount in excess of those 
establishments which are not properly il- 
luminated. 

The census of 1900 contains a report 
of ninety-eight and one-half per cent of 
all eoncerns engaged in cotton manufac- 
ture, showing that these concerns use ap- 
proximately $00,000 horse-power. There 
are now in operation in textile mills, elec- 
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tric motors aggregating in capacity 
140,000 horse-power. It will, therefore, 
be seen that in view of the comparatively 
recent introduction of the electric motor 
in this industry it is making rapid strides 
as a means of power transmission. 

> 
A System for Preventing Railway 

Collisions. 

A system of preventing railway colli- 
sions, recently adopted in New Zealand, 
is described in a recent report from 
United States Consul-General F. Dilling- 
ham, Auckland, New Zealand. The new 
system is known as the “tablet,” and 
the essential point in its operation 
is that no engineer is allowed to leave 
a station without a tablet in his posses- 
sion. It is impossible for two tablets 
to be out at the same time, and an en- 
ginecr at one end of the section can not 
obtain a tablet which will allow him to 
pass over that section unless previously 
issued tablets have been deposited at the 
end of the run in a receiving machine. 
The machines are connected together 
electrically, and the act of depositing a 
tablet in the box at one end of the section 
unlocks that at the other, and frees a 
tablet. 


The Effect of Blue Light upon Pain. 

In a report to the state department, 
Consul Liefeld, Friedburg, Germany, tells 
of some interesting researches carried on 
by Professors Radard and Emery, of 
Geneva. ‘They have discovered that the 
nervous system is influenced by colored 
light and upon further experimentation 
found that blue light has a soothing effect. 
A patient had been placed in a dark room, 
exposed to a blue hght of sixteen-candle- 
power for three minutes after which time 
a tooth has been extracted not only with- 
out pain, but with the absence of the ef- 
fects which usually follow the use of ether 
or chloroform. 


> 

Electrical Installations Abroad. 

A report from United States Consul 
G. H. Murphy, at Frankfort, Germany, 
indicates how the introduction of elec- 
trical methods is spreading. According to 
this report, the city of Madrid, Spain, is 
going to build an electric railway from 
Ubeda to Santuario de la Hiedra, and 
another road will be built 
Sarria to Ballvidera, Electrice lighting 
plants are to be installed in Arenas de 
San Pedro and Pueblonuero del Terrible 
v Peñarroya. In Switzerland the town 
of Nyon, on lake Geneva, will adopt 
eleetrie hehting, as will also Kabul, the 
capital of Afghanistan. 


from 
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The Willesden, England, Power- 
House of the North Metropolitan 
Electric Power Supply Company. 


This is the first section of an excellent 
description of the interesting power 
plant installed by the Willesden (Eng- 
land) urban district council, to carry 
the greater part of the load of the North 
Metropolitan Electric Power Supply 
Company. The Willesden urban district 
covers about seven square miles, and is 
roughly triangular in shape. One-third 
of this area is entirely rural, and as yet 
does not require electrical supply. The 
remainder of the district is divided into 
two parts of maximum density, separated 
by a purely residential district. The 
power-house has been erected in the centre 
of one of the dense sections, and by 
adopting double-current generators, an 
excellent system of supplying the district 
efficiently was obtained. . The station is 
in Willesden and supplies the adjacent 
territory with continuous current from a 
three-wire system. High-pressure, three- 
phase current is transmitted to a large 
rotary converter substation at Kilburn. 
close to the centre of the second area. 
As day loads are small, a single 300- ` 
kilowatt machine is sufficiently large to 
deal with them for several hours of the 
day. The direct-current system is sup- 
plied at 240 volts, or 480 volts between 
the outers of the three-wire system. On 
the alternating-current lines the voltage 
is stepped up to approximately 3,000. 
The low-tension system there also is 
supplied at 480 volts. The boiler-house 
at the station contains four Babcock & 
Wilcox boilers, three having a capacity 
of 12,500 pounds of water per hour, and 
the fourth a capacity of 5,800 pounds. 
A special arrangement of *economizers was 
adopted, one small economizer being 
placed in a branch flue in connection with 
each boiler. Each boiler is fitted with a 
draught gauge and a carbon dioxide re- 
corder. The feed pumps are driven by 
a constant-speed motor, the variable 
supply being taken care of by changing 
the throw of the pump plungers. Jn 
the plant the unit system has been 
adopted as far as possible. Each boiler 
supplies one engine directly, with the 
exception that one 750-kilowatt set to 
be installed will be supplied by two 
boilers. The present equipment con- 
sists of two 300-kilowatt, direct-driven 
generators and one 600-kilowatt machine. 
The frequency of the alternating-current 
supply is twenty-five eveles per secon. 
leclrician ( London), 
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THE THEORY OF WIRELESS TELEG- 
RAPHY.! 


BY DR. JOHN STONE STONE. 


The theory of modern wireless teleg- . 


raphy may be treated in at least two 
widely different ways depending upon 
whether it be the object to produce a 
simple mental picture of the phenomena 
involved, or whether it be the object to 
Jay the foundations for engineering cal- 
culations and quantitative research. The 
first mode of treatment leads to what 
may be termed the popular theory, and 
the latter to what may be termed the 
working or engincering theory. 

In this paper only that form of wire- 
less telegraphy shall be considered in 
which electrical vibrations are sct up in 
electrical oscillators whose axes are nor- 
mal to the earth’s surface, and which are 
connected to the earth’s surface at their 
lower extremities. 


PART I—POPULAR THEORY. 


If the equations for the moving field 
produced by Dr. Hertz’s dumb-bell oscil- 
lator be examined, they will be found 
to show that, in the equatorial plane of 
the oscillator, the potential is everywhere 
zero, that there is no component of mag- 
netic force normal to that plane, and 
that there is no component of electric 
force parallel to that plane. From this 
it would follow that if a perfectly con- 
ducting sheet, which is initially at zero 
potential, be passed through the equa- 
torial plane of the oscillator, no currents 
will be induced in it by the field of the 
oscillator. In other words, the presence 
of the conducting shect should not dis- 
tort or otherwise affect the field of force 
produced by the oscillator. 

On each surface of the conducting 
sheet will exist currents which, in their 
reaction upon the electric and magnetic 
field on the corresponding side of the 
sheet, will be the exact equivalent and 
take the Place of the field of force on 
the other side of the sheet. These cur- 
rents will extend radially from the point 
of intersection of the axis of the oscil- 
lator with the conducting sheet, and at 
any point in the shect will be equal in 
amplitude, but Opposite in direction or 
Phase on the two surfaces of the sheet. 
For a radial distance measured along 
the sheet from the point or intersection 
with the axis of the oscillator, approxi- 
mately equal to one-quarter of the length 
of the wave radiated by the oscillator, 
there will be a gradually diminishing 
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the corresponding surface of the sheet, 
the result of which will be that within 
this radius the energy of the currents 
will travel out from and a portion of it 
difference in phase between the currents 
on the sheet and the electrie force at 
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oscillating system entirely independent 
of anything which may take place on 
the other side of the conducting sheet, 
and that the field of force at or above 
the conducting sheet is the same as 
that which would be found at or above 


Fic. 1.—GRAPHICAL REPRESENTATION OF THE ELECTRICAL IMAGE THEORY OF WIRELESS 
TELEGRAPHY. 


back to the oscillator in the time of each 
oscillation, whereas for points beyond 
this radius the energy will all flow away 
from the oscillator, never to return to it, 
provided only the conducting-sheet be in- 
finitely extended in all directions. 


the equatorial plane of the complete 
Hertz oscillator were the conducting 
sheet absent. These considerations lead 
to a very simple and popular theory or 
means of explaining the manner in which 
the electromagnetic waves *of wireless 
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telegraphy are developed and propa- 


Since the infinitely conducting sheet 
is a complete barrier between the two 
regions it separates, it is easy to see that 
each half of the Hertz oscillator, with 
its appropriate infinitely conducting and 
infinitely extensive surface is a complete 
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This theory regards the vertical trans- 
mitting oscillator of wireless telegraphy 
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as one-half of a Hertz oscillator normal 
to the earth’s surface, which must be 
regarded as practically infinitely conduc- 
tive in the immediate neighborhood of 
the oscillator, or for about a quarter of 
a wave length from the point at which 
the oscillator is connected to the surface 
of the earth. By this theory, therefore, 
the waves of wireless telegraphy are de- 
veloped in exactly the same manner as 
if the vertical oscillator and its elec- 
trical image below the surface of the 
earth together formed the real oscillator 
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vertical oscillator are horizontally polar- 
ized electromagnetic waves. 

2. The encrgy of these waves will 
diminish as the square of the distance 
from the oscillator if the surface of the 
earth be assumed to be flat. 

3. The energy of the waves is greatest 
at the earth’s surface and diminishes 
gradually as the point of observation is 
raised above the earth’s surface. 

4. The waves do not induce currents in 
the earth’s surface except when the surface 
deviates from the equatorial plane of the 


EARTHS SURFACE 


Fic. 8.—GRAPHICAL REPRESENTATION OF GROUNDED METALLIC CIRCUIT. 


of which the surface of the earth is the 
equatorial plane. 

A graphical representation of this 
theory is given in Figs. 1 and 2. 

This theory, which for convenience may 
be termed the electrical image theory, 
bears a close resemblance to that mode of 
treating a single wire or grounded tele- 
graph or telephone circuit as one-half of 
a two-wire or metallic cirewt which was 
first suggested hy Mr. Oliver Heaviside. 
He conceives a metallic cireuit such as 
that shown in Fig. 3, cut in half longi- 
tudinally by an infinitely conducting plane 
at zero potential as shown in Fig. 4. 
Since the points on the metallic circuit 
cut by the plane would normally be at 
zero potential, no change in the distribu- 
tion of currents results from the connec- 
tion with the infinitely conductive plane. 
A little consideration will also show that 
the electrostatic eapacity and inductance 
of the cireuit will moreover remain un- 
changed. The surface of the earth is not 
infinitely conductive, however, and there- 
fore neither the assumptions made in the 
electrical image theory of the transmitting 
oscillator of wireless telegraphy or the 
electrical image theory of the grounded 
telephone line are completely justified, 
though the conditions of the theory may 
be more nearly approximated in the ease 
of wireless telegraphy, as will beceme ap- 
parent later. 

Before proceeding to a consideration 
of a more comprehensive theory, some of 
the more obvions conclusions to be drawn 
froin this theory may well he stated. 

These are: 

1. The waves which emanate from the 
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system formed by the vertical oscillator 
and its electrical image. 

5. At points where the ecarth’s surface 
is at an angle to the equatorial plane of 
the system formed by the oscillator and its 
electrical image, the currents which will 
he induced in the earth’s surface tend to 
bend the wave front at the earth’s sur- 
face into a position normal to that sur- 
face. 

6. In consequence of the tendency of 
the wave front at the earth’s surface to 
maintain itself normal to that surface, the 
waves will not necessarily travel in 
straight lines, but will tend to follow the 
earth’s surface, whatever be its contour. 

T. Owing to the fact that when the 
waves meet irregularities in the earth’s 
surface, currents are developed in that 
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explanatory. It therefore remains to con- 
sider the fifth consequence. For this pur- 
pose it will be’ sufficient to consider what 
happens to the wave front when a plane 
polarized electromagnetic wave falls upon 
a conducting surface inclined at a definite 
angle to the plane of the electric 
force and at a definite angle to the 
plane of the magnetic force. Under 
those conditions only that component 
of the electric force which is parallel 
to the conducting surface is effective in 
producing a current in the surface, and 
the energy of this component of the elec- 
trie force is therefore dissipated or re- 
distributed, partly in the form of heat 
in the surface and partly in a reflected 
wave which travels off in a direction 
normal to the surface. 

The remainder of the electric force of 
the primary wave at the conducting sur- 
face is therefore normal to that surface. 

That component of the magnetic field 
at the conducting surface which is normal 
to that surface likewise tends to develop a 
current in the surface, and its energy is 
likewise redistributed in the form of heat 
and in the production of a reflected wave. 
The remaining magnetic force of the 
primary wave at the conducting surface 18 
therefore parallel to that surface. The 
direction of motion of the primary wave 
must be normal both to the magnetic force 
and to the electric force, and will there- 
fore be parallel to the conducting sur- 
face. It follows, therefore, that the elec- 
tromagnetic waves of wireless telegraphy 
emanating from a vertical oscillator 
grounded at its lower extremity will pass 
over and around hills and other irregu- 
larities in the surface of the earth, and 
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surface which dissipate a portion of the 
energy of the waves, the energy of the 
waves will in general be better conserved 
when the transinission takes place over 
the surface of the sea than when it takes 
place over land, and more particularly 
when the land is mountainous or heavily 
wooded, 

The first four consequences of the elec- 
trical image theory, above cited, follow 
directly from the ordinary theory of the 
Hertz oscillator, while the sixth and 
seventh consequences cited above are self- 


that they will also follow the general 
curvature of the earth. 

The electrical image theory lends itself 
to the explanation of most of the pheno- 
mena of wireless telegraphy in a gross and 
qualitive way, for it is not in general a 
very difficult task to make the surface of 
the earth in the immediate neighborhood 
of the oscillator highly conductive, and at 
greater distances from the oscillator the 
current density in the surface of the earth 
is so slight that the conductivity need be 
but slight in order to guide the waves 
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without great loss of energy. This theory 
is, however, ill-adapted to give quantitative 
results, and particularly the class of 
quantitative results most desired by the 
wireless telegraph engineer, for he is 
as much, if not more, interested in the 
currents and potential in the vertical 
oscillator as he is in the field surrounding 
the oscillator. Moreover, the vertical 
oscillators best adapted for wireless tele- 
graph purposes are quite different from 
the Hertz dumb-bel] oscillator, and the 
field produced by the electrical oscilla- 
tions of a system formed of one of these 
oscillators and its electrical image would 
in many instances be difficult to pre- 
determine. 

Some roughly quantitative results which 
may be predicted by this theory are: 

The rate of radiation of energy is 
caeteris paribus proportional to the square 
of the length of the oscillator, the square 
of the quantity of electricity set in motion 
In the oscillator and the fourth power of 
the frequency of the oscillations, 

If we assume that the receiving verti- 
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and “Electromagnetic Theory,” by Mr. 
Oliver Heaviside. 

In wireless telegraphy, however, the 
damping of the vibrations in the vertical 
oscillator is almost wholly due to the 
radiation of energy-from the oscillator 
and the effect of this radiation can not be 
neglected whether the oscillator considered 
be a transmitting or a receiving oscilla- 
tor. It is often possible, however, to use 
the same mathematical methods in treat- 
ing those cases which involve radiation as 
are applicable in the study of cases with 
no radiation, and in order to illustrate 
this point, a very simple system may first 
be considered. : 

Let a source of electromotive force be 
connected in a straight uniform wire at 
a point distant a from the end of the wire, 
which end shall be assumed to be in- 
sulated, and let the wire extend to in- 
finity on the other side of the source. 
Such a system is illustrated diagramatic- 
ally in Fig. 5. 

In order to exclude the possibility of 
radiation from this wire, it may be as- 
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cal oscillator is exactly similar to the 
transmitting oscillator, and is as good an 
absorber as it is a radiator, then the energy 
received should be directly proportional 
to the fourth power of the Jengths of the 
oscillators and Inversely proportional to 
the square of the distance separating them, 
and we should therefore expect that with 
a receiver of a given sensitiveness, i. e., 
requiring a given amount of energy to 
operate it, the distance to which trans- 
mission could be carried on between these 
two stations would caeteris paribus be pro- 
portional to the square of the lengths of 
the oscillators at the two stations. _ 

PART IIl.—WORKING THEORY. 

When the effects of radiation mav be 
neglected, it is in general not excessively 
difficult to predetermine the electrical 
vibrations in simple electrical systems. 
The problem is then much the same as 
that of determining the mechanical vibra- 
tion of mechanical svstems, and the modes 
of attacking such problems have been ex- 
haustively treated and are to be found 
collected in “The Theory of Sound,” by 
Lord Rayleigh, and in “Electrical Papers” 
Soa E es 
gcltors and e igneo tenth of he vetin 


be 
b Successfully Carried has been empirically determined 


y Mr. Ma i ; n aliy mi 
Professor Flemin oo is termed ‘‘Marconi's Law,” by 
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sumed to lie in the axis of a perfectly con- 
ducting cylindrical shell. The conductor 
will then have uniformly distributed re- 
sistance, inductance, leakage and permit- 
tance as in the case of a single wire cable. 
If now the electromotive force of the 
source vary abruptly by changing from one 
constant value to another, two waves of 
potential and current will be developed 
in the wire. This, of course, means two 
waves of electric and magnetic force about 
the wire. One of these waves will travel 
off from the source to infinity along the 
wire, carrying with it a portion of the 
energy developed by the source, while 
the other wave travels from the source 
to the insulated terminal of the wire, is 
there reflected and returns along the wire 
past the source and on to infinity along 
the wire, taking with it the remainder of 
the energy developed by the source with 
the exception of that which has been con- 
verted into heat in the wire. 

The distance apart of the two waves as 
they travel off to infinity will be four 
times the distance from the source to the 
insulated end of the wire, or if the dis- 
tance between the two waves’ fronts be 
designated by A, then 

A= 4a. 
It will be readily seen that the infinite 
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wire to the right of the source shown in 
the system illustrated in Fig. 5, draws off 
the energy from the source and the rest 
of the system in much the same way as 
that in which the conducting surface of 
the earth is supposed to draw. off the 
energy from the vertical oscillator in the 
electrical image theory considered in 
Part I of this paper. The wire to the left 
of the source may therefore be likened to 
the vertical oscillator and the infinite wire 
to the right may be likened in its func- 
tion to the infinite conducting plane of 
that theory. 

The operational solution of the problem 
just considered in the case of pure dif- 
fusion has been given by Mr. Heavi- 
sidet who also shows how such opera- 
tional solutions may be readily converted 
into the ordinary algebraic form, both in 
the case in which the impressed electro- 
motive force varies as a simple harmonic 
function of the time, and in the case in 
which it abruptly changes from one con- 
stant value to another. 

Let the impressed electromotive force 
be e. Let the resistance, inductance, leak- 
age conductance and permittance per unit 
of length of the wire be respectively R, L, 
K and S. 

Then if distances along the wire be 
measured from the insulated end of the 
wire and be designated by x, the potential 
for points to the right of the source will 


be: 
e —q (x — a) — q (a +x) 
2 (< = 


and for points to the left of the source 
the potential will be: 


e {—a(a—Zz) — q (a + z2) 
Vi=— 3 (« ss ) 


` 
‘r= 


where 
1 = (K +8 p)(R + Lp} 
The corresponding currents are : 
1 K+Sp 
ae ae Veit 
(or “) 
€ E r 


to the right, and 


L ; K+Sp 
2 R+ Lp 


— q (a— zr) — q (a +z) 
aaa ine 


to the left. 
At the source the current is: 


C, = 


At the source, the potential on the right 
and left of the source is: 


; al = —2qa 
Va 9 e 1 € 


to the right, and 
Heaviside's Electromagnetic Theory, vol. ii, p. 69. 
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|2 qa 
Voe = : e (1 +e ) 
2 A 
to the left. 

The resistance operator of the wire 
measured from the source to the right is : 
Va _ {R+ Up 

C NK+Sp 
while the resistance operator measured to 
the left from the source is: 


ly = 


—2qa 


cove 
K+Sp,_ 


If e be a simple alee function of 


the time and of frequency = s- , it is suffi- 


cient to substitute n i for p in the above 
expressions in order to algebraize them. 
ln this case, therefore, 
l 492 
t= ("eet gece tin 
which shows that so far as the currents 
and potential in the rest of the system are 
concerned, the infinite length of wire to 
the right of the source may be replaced 
by any device having dissipative resist- 
ance 


K L— R Sy 
K? + 8S? 0 


ree eee 
12 (K? 4+ S nr’) 


(VOR +L) (KF S) + 
RK+L n) l i 


and reactance :— 


l 
i 2 (K? + Sa?) 
( VARL r) (K? + Sèn?) — 


` A 
G] 


RK—Ln) L 


such device being grounded as shown in 
Fig. 6. Another arrangement which is 
the exact equivalent of the systems shown 
in Figs. 5 and 6, is shown in Fig. 4 

If the wire be of copper and the 
frequency of e be sufficiently great, a 
condition always present in the vertical 
oscillators of wireless telegraphy, Z, re- 
duces to = ) or by the relation S = -~ : 

D ” Lv? 
it further reduces to L v where v is the 
velocity of light. 

Under these conditions, the device A 
of Figs. 6 and 7, which takes the place 
of the infinite wire to the right of the 
source in Fig. 5, becomes a simple re- 
sistance of aie L v. 

This resistance is such as completely to 
absorb the energy of the waves) which 
emanate directly from the source, and of 
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those which are reflected from the insu- 
lated end of the wire to: the left of the 
source. It corresponds exactly, therefore, 
in its reaction on the rest of the system, 
to the reaction produced by the infinite 
extension of the wire to the right of the 
source in drawing away the energy from 
the rest of the system. It may be likened 
to the reaction produced on the system 
by the complete radiation of its energy in 
each half period. 
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is no radiation, but having resistance 


2 42 
a n . 
, Induct- 


8 

2Ra+R =2Ra+ z 
3 

tance L' = 44 (log, > -5) and per- 


mittauce ò = where p is the radius 


ý 
Dq? 
of the wire connecting the two spheres of 
the oscillator and r is the common radius 
of the spheres. If then e, be the ampli- 
tude of the impressed simple harmonic 


Fia. 6.—MODIFIED GRAPHICAL REPRESENTATION OF WORKING THEORY OF WIRELESS TELEGRAPBHY. 


To illustrate the application of the fore- 
going considerations to an oscillator of 
known form, they may be employed to 
determine the relation between the im- 
pressed force and current in the Hertz 
duimb-bell oscillator. 


In the case of this oscillator the energy 
3 


® 
radiated per second is ia where ® is 


3 v 

the maximum electrical moment of the 
oscillator expressed in absolute electro- 
static units. The amplitude of the cur- 


. On, : 
rent is “yg the same units, 2a being 


force which maintains the oscillations of 


6) , 
periodicity n = T and co be the ampli- 


tude of the resulting current :— 
1 2 

Eo (2Ra+R)? + (£ n — 7) ( & 
which suggests the more general ex- 
pression 

-(; 1 8 a y 
E= (?Ra+ L p +y a a p 

Where, as before, p stands for the opera- 
tion of differentiation with respect to time, 


p—™ for the inverse operation of integra- 
tion with respect to the time, and where 


r% ; r + Aj 3 BY. 
Fig T.— MODIFIED GRAPHICAL REPRESENTATION OF WORKING THEORY OF WIRELESS TELEGRAP 


the length of the oscillator, therefore the 

value of the resistance which must be 

conceived to be placed in the oscillator 

in order to simulate the effect of radi- 
an? 

x ae 


S a” n” 
absolute electromagnetic units or Px 10" 


ation from the oscillator Is 


ohms. The oscillator may now be treated 
as if it were a circuit from which there 


R is the true dissipative resistance pe! 
unit of length of the wire connecting the 
spheres of the oscillator. It should be 
carefully noted, however, that the mathe- 
matical solutions so far obtained for the 
field of force about a Hertz oscillator are 
only applicable when the length of the 
oscillator is a small fraction of one-half 
of the length of the wave radiated by tt 
into space. When this condition 1s ful- 
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filled, the oscillator may be regarded as a 
straight current element of length 2a, the 
current at every point of which is . 
The expressions for the field at great 
distances from the oscillator are then ap- 
plicable as are therefore also the ex- 
pressions for the energy radiated. 

Since a straight linear oscillator is the 
equivalent of an infinite number of such 
current elements varying in lengths from 
zero to the full length of the oscillator, 
the field at a distance from such an oscilla- 
tor may be determined as the vector sum 
of the fields produced by the separate uni- 
form current elements. 

By considering the straight linear 
oscillator as composed of a 
limited or finite number of 
uniform current elements the 
field at a distance from the 
oscillator and the energy ra- 
diated may be determined to 
any desired degree of precision 
for any given or assumed dis- 
tribution of current along the 
oscillator. The value of R’, 
or what may be termed the re- 
sistance equivalent of the ra- 
diation, may then be de- 
termined and the relation of 
impressed electromotive force 
to the currents and potentials 
along the oscillator may there- Fic 
after be treated as if there 
were no radiation from the oscillator, as 
in the case of the Hertz oscillator con- 
sidered above. 

The exact predetermination of the dis- 
tribution of current and potential in a 
linear oscillator consisting of a straight 
wire of length 2a, alone in space, or of a 
straight wire of length a normal to the 
carth’s surface and connected to the earth 
at its lower extremity, presents grave diffi- 
culties which as yet have not, as far as I 
am aware, been completely overcome. For- 
tunately, however, a great variety of cases 
in modern wireless telegraphy may be 
readily treated with sufficient precision 
for engineering purposes upon the assump- 
lion that the waves of potential and cur- 


rent travel along the conductor of the 
vertical oscillator with a constant 
velocity v. 


The distribution of current and poten- 
tial in a Straight wire grounded at its 
lower extremity through a source of elec- 
-tromotive force e and through a system 
A whose resistance operator is Z, as 
illustrated in Fig. 6, may next be con- 
sidered under the above mentioned as- 
sumption. In this instance, it will be con- 
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venient to regard distances as measured 
from the earthed terminal of the oscillator. 


The circuital equations for the wire are 
then: - 
LC 


dV n ( eee 
= eam Lp C and — eo Spy 
from which flow 
2 2 2% 2 
EO ec aa a 
d x v? d ač v? 


The most general solution of these 
equations is: 


V = A cosh f g+ Binh : x 


eee. P nit. 
C= Ly (B cosh „ Z +A sinh i 2x) 


2 F 
“ i H 
z Ki 
2 T 2 
z > N 


F 


. 8.—VALUES FOR VARYING PERIODICITY. 


Ate a, 0 =U; 


.. B = — A tanh 4 (l. 
_ A 
Atz=0,V, = A and C, = a tanh - u“ 
Vv p 


o = Lv cosh 8 

This is the resistance operator measured 
from the source in the direction of the 
insulated end of the wire and shall be 
designated by Z. 

It follows that 


yee ay 
eZ ely 
A= ZL, +2. and B = Z, + 7 
E E E E ae 
ya 1, + (Z cosh - a — Lvsinh : 7) 
( e 


eS uei FZ) 
(L v cosh P z—Z sinh P x) 
v v 


In the simple harmonic regimen, p =i n 
and the hyperbolic functions are converted 
into the corresponding circular functions. 

The chief interest to the engineer lies 
in the functions Z and Z,, and more 
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particularly in the former which becomes 


n ia ol 
cot--a. We 


n 1 
— L vcot a& or — 
v Sv v 
. T 
see that Z vanishes when n = m Ja’ 


where m is any integer. This corresponds 
to the case of m à = 4 a where d is the 
length of the waves on the wire. For the 
fundamental or gravest mode of vibration 
of the oscillator, m = 1 and Aà = 4a. _ 

lt appears, therefore, that for oscilla- 
tions graver than the fundamental of the 
oscillator formed by the wire per se and 
its electrical image, the reactance Z is 
negative, or a capacity or permittance 
reactance, whereas for periodicities higher 
than that of such fundamental the re- 
actance of the oscillator becomes positive, 
or an inductance reactance. In other 
words, the reactance of the wire measured 
at the source or driving point of the sys- 
tem may be the equivalent of a condenser 
of capacity. 


s 1 n Sv n 
N = —— tan 4 = tan- -a 
Lun v n v 
or of an inductance. 
Lv n l no ` 
PES cot — a = ——— cot — a 
n v Svan v 


depending upon whether cot P a positive 


or negative respectively. 
Curve 1, Fig. 8, shows the variation of 
the reactance Z, i. e., the reactance of the 
wire a of Fig. 6 per se for different 
periodicities n of the impressed force. 
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Fig. 9.—REACTANCE WITH VARIED LENGTHS 
OF CONDUCTOR. 

Curves 2 and 3 of Fig. 8 show the 
equivalent capacity and equivalent induc- 
tance of the same wire for different values 
of the periodicity n of the impressed force, 
the equivalent capacity being shown by 
curve 3 and the equivalent inductance be- 
ing shown by curve 2. 

With regard to the resistance operator 
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of the system A of Fig. 6, if this be a 
simple dissipative resistance R, then Z = 
R, + R’. lf it be coil of resistance Ro 


and inductance Ih, Ze = R + La p + R. 
If there be a condenser of pa S, 
in sequence with the coil, then Ze = Ry + 


Lop + Pan + R’, and if the condenser 


be in parallel with the coil, Z = 
1 + Ro Ss p + Lo Soo? pe 

Ry + Ly p l 
case the resistance equivalent of radiation 
must be added to the resistance operator 
of the system A. For the high values of 
the time rate of change of current em- 
ployed in wireless telegraphy, 


In every 


Z = R +R, 
Z, = R' + Ly p, 
| 
hy = BR! +a pt N 
0 PTS > 
or Z=R +R, — SoD, 


0 
for the four cases considered ubove. 

For more complex systems the resistance 
operator may be readily determined by 
the simple operational method devised by 
Mr. Oliver Heaviside. The algebraizing 


yp tp ce ao cet 
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Fie. 10.—PERIODICITY AND CAPACITY 


REACTANCE. 
in the case of a simple harmonic regimen 
is also easily accomplished by the sub- 
stitution nt for p. 

The foregoing treatment applies more 
specifically to a transmitting linear oscil- 
lator. In the case where the oscillator is 
employed for receiving, the circuital equa- 
tions become: 

d V d C 
E — dz = Lp C and ao S p v 
in which E is the induced electromotive 
force per unit of length of the wire. 
From these equations result 


Vad o2 oE 
v 

The general solution is: 

V = A cosh Z z + B sinh © z 


oes 
=L5 


p P? inh Z- 
| E — Z (B cosh 3 z + A sinh i z)t 
Atz=a,C=0..B= 


C 
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E — A-Z sinh a 
v v 


P cosh f a 
v v 


Atz=0,V,=A=—LG 
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Fig. 11.—APPARENT CAPACITY AND LENGTH OF 
CONDUCTOR. 
cosh a—l 


oe oA 


L p cosh P a+ Zysinh 1 a 


In the foregoing the explicit as- 
sumption has been made that the 
inductance and capacity are uniformly 


distributed along the oscillator and 
that the velocity of propagation of 
the waves along the oscillator is 


equal to that of light. This was done 
in order to simplify the mathematical 
analysis, and to present the theory in a 
concrete and easily understood form; but 
these conditions do not completely limit 
the applications of the formule deduced, 
for it is capable of demonstration that 
even when L and S are functions of r 
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Fria. 12.—PERIODICITY AND APPARENT CAPACITY. 


provided only that the ratio of : be in- 
dependent of x. then though the velocity 
of the waves will vary from point to point 
along the oscillator, yet there will be no 
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reflection of the waves except at the ends 
of the wire, and the most important func- 
tion, namely Z, the resistance operator 
of the oscillator does not change its form. 
It is sufficient, under these circumstances, 
to substitute a' for a in the expressions 
for Z, and C, where < = <0 being the 
average velocity of the waves along the 
oscillator. 

Another important case which an 
occur is that in which L and S are bot 
functions of z, but in which the product 
LS is constant. Under these conditions, 


the quantity ss which is of the nature 


VLS 

of a velocity, is constant along the oscil- 
lator, but reflection takes place at every 
point, giving rise ‘to a variable wave 
velocity. The solution in this case 1s no 
longer of the same form as that con- 
sidered ubove, but may be readily obtained 
in the form of cylindrical harmonics, 
provided L and S are respectively pro- 
portioned to z™ and x— ™ where m 18 any 
quantity integral or fractional, positive 
or negative. 

Some writers have regarded the vertical 
oscillator as a simple capacity area. This 
is obviously inadmissible. 

The first approximation to a more com- 
plete theory is to regard the vertical 
oscillator as a capacity area connected to 
the earth through an inductance. This 
mode of treatment corresponds to the first 
approximation to the theory of the trans- 
verse vibration of a stretched string mM 
which the mass of the string is assumed 
to be collected at its centre. 

The theory here outlined corresponds to 
the second approximation to the complete 
theory of the transverse vibrations of a 
stretched string in which the mass 1 
assumed to be uniformly distributed along 
the length of the string. 

It is not to be expected that the results 
of experiments should verify in all de 
tails the conclusions to be drawn from the 
theory which has. been presented, but al 
the most important characteristics of the 
behavior of a vertical oscillator as indi- 
cated by this theory are found to be con- 
firmed by certain experiments, the results 
of which are presented to you in the form 
of curves in Figs. 9, 10, 11 and 1%. 

These curves need no explanation, the 
title of each showing sufficiently clearly 
its purport. , , 

Figs. 11 and 12 are the most instructive, 
showing as they do very clearly the m- 
crease of the apparent capacity 0 N 
oscillator as the frequency of the ose y 
tions is gradually increased and the ten ; 
ency of this apparent capacity to bern 
infinite as the frequency of the oscillatie S 
approaches the frequency of the fun 
mental of the oscillator per se. she 

Mr. Stone’ expressed his thanks to i 
United States naval authorities at Was! 
ington, and very particularly to Cap 
E. K. Moore, for the courtesy h 180- 
ceived in being permitted to use the ae 
foot wireless telegraph mast of the i 
ton navy yard for the prosecution © id 
experiments the results of which ne 
just presented to the congress. 
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‘NEGATIVE BOOSTERS.” 


BY J. STANLEY RICHMOND. 


(Concluded.) 
To assist in the analysis of the condi- 
tions resulting from such.practice, assume, 
for the sake of clearness, a straight track 
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the view of power economy and electrolytic 
corrosion, the effective total drop, there- 
fore, is twenty-eight volts. 

In Fig. 12 the black curved line with ita 
perpendiculars represents diagrammatical- 
ly the rail-drop, and the dotted line repre- 
sents the voltage at different points of the 


Fic. 11.—VOLTAGES AT DIFFERENT Points oF THE SYSTEM. 


having a length of twelve X feet with the 
home end of it connected directly to the 
low-voltage side of the generator and, 
owing to the distribution of load. that 
points one and one-half X, three and one- 


. 
Fig. 12.—Rait-Drop AND VOLTAGE AT DIFFERENT Points OF EARTHED CONDUCTORS. 


half X and six and one-half X feet distant 
from the power-house are chosen to locate 
negative boosters at, each having a boost- 
ing electromotive force of seven volts. As- 
sume, also, that, without negative boost- 


bow ee = 


r 


na am 
= 
- 
as 
- 


carth or earthed conductors other than the 
rail-return. From the view of power 
economy, the effective rail-drop, therefore, 
is 4 X 7% = 28 volts; while, from an elec- 
trolytic point of view, the conditions rep- 


J“ 


resented are probably worse than those 
represented in Fig. 11. . 

In Fig. 13 the black line CC’ represents 
diagrammatically the rail-drop as a result 
of the installation of copper to the points 


ne e e e o e 


z 


Fie. 18.—RarL-DroP as a RESULT OF THE INSTALLATION OF COPPER. 


ers, the rail-drop from the point furthest 
from to the point nearest to the power- 
house is twenty-eight volts, 

Figs. 11, 12, 13 and 14 (drawn to the 
“ame scale in each case) diagrammatically 


F, G and H. The dotted line EE’ repre- 
sents the voltage at different points of the 
earthed conductors contiguous to the rail- 
return. From the view of power economy 
and electrolytic corrosion, the total effec- 


Fig. 14.—SHowina RESULTS OF SUITABLE COPPER ARRANGEMENTS. 


represent, in curve form, the voltages at 
different points of the rails and of the 
accidental auxiliary earth returns. 

In Fig. 11, ZZ’ being the zero line (volt- 
are of the low-voltage pole of the gen- 


tive rail-drop, in this case, is only seven 
volts. 

Fig. 14 is a diagram representing con- 
ditions somewhat similar to those shown 
in Fig. 13. As will be noticed, however, 


Fig. 15.—RAIL-RETURN AND BOOSTER ARRANGEMENT. 
the points F, G and H are, as a result of 
suitable copper arrangements, equi-volt- 
age points. 

Remembering that the danger areas, in 
these four diagrams, are represented by 


erator), the curved black line CC’ repre- 
sents diagrammatically the rail-drop and 
EE’ the voltage at different points of the 
earth or accidental auxiliary earthed con- 
ductors other than the rail-return. From 
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those portions where the dotted lines are 
above the black lines, it will be easy 
enough for the reader to form his own 
opinions as to the relative values of each 
plan (the conditions resulting from which 
are represented in the diagrams) in re 
spect to electrolytic action. 

Consider next the insertion of boosters 
in series with auxiliary insulated return 
copper (return feeders). In Fig. 15 let 
CC’ represent the rail-return, DOP the 
auxiliary insulated return (return feeder) 
and R a booster with an electromotive 
force of seven volts. Now, as shown be- 
fore, the voltage of B will be equal, ap- 
proximately, to the arbitrary zero of the 
district. P (the self-zero, in this case, of 
the system) will then be — 7. The feed- 
er drop and return drop from D inward to 
B being equal, say, seven volts, then the 
voltage of D will be seven and the feeder 
drop along DOP will be fourteen volts. 

To obtain the same voltage conditions 
without a booster would require the 
amount of copper to be doubled. Now, 
assumimg such conditions of voltage, 


x 


nae 
C= k 


can work out for himself, show, approxi- 
lately, that interest charges on capital 
expenditure together with the cost for 
booster operation (where boosters are in- 
serted in series with feeders) about bal- 
ance the interest charges on capital expen- 
diture for feeders without boosters—when 
the sucking point is situated about 4,000 
feet away from the power-house; that is, 
at points situated not further from the 
power-house than 4,000 fect, all copper is 
a better investment than are boosters and 
less copper, 

Now, unless the system to be dealt with 
consists of a long straight run with a very 
heavy traffic on it, ordinary conditions met 
with in practice do not require sucking 
points to be located at such distances—un- 
less the method of equi-voltage points is 
adopted, in which case the copper installed 
is so divided up that average calculations 
(owing to average distances) will show 
that only copper is required. If the meth- 


od of equi-voltage points is not adopted, 
the same holds good; for a somewhat lese 
expenditure for copper is then requisite. 
The reason for such, in both cases, is as 
follows: power-houses are generally located 
near to where radiating tracks come to a 
common centre, at which common centre 
the majority of the drop takes place, due 
to the fact that, if a rail-return is kept 
up to standard, the rail-drops on the vari- 
ous branches will be very small. 

In conclusion, it mav be said that all 
of the subject matter of this article is the 
result of actual investigations and effects 
obtained. 


calculations, which any engineer 
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The Spectrum of Emanation Light. 

Some time since, Professor Giesel 
called attention to the phenomenon that 
the spectrum of the light given out by 
radium preparations showed three distinct 
lines. He was unable to determine the 
wave-length of these lines, due to the limi- 
tations of the apparatus at hand. They, 
however, lie between the red and the blue- 
green. At his request an investigation has 
been made by Herr J. Hartmann, who 
here gives the results obtained by him. 
The work was done with the spectroscopic 
apparatus employed in astronomical work. 
The substance used was a powder of ra- 
dium bromide in a glass tube. Unfor- 
tunately this was not as brilliant as the 
preparation used by Professor Giesel. Two 
methods of determining the wave-length 
were employed—one photographic, and 
the other optical. The three lines were 
easily distinguishable in both methods, 
but two of them were so faint that exact 
measurements were impossible. The rela- 
tive brilliancy of the three lines is given 
as ten, six and one. The wave-length of 
the first was found to be A = 4.885.4. 
The line coming next in intensity is 
à = 5,300, while the faintest of the three 
lines givesA = 5,909. This is interesting, 
as the results may have some bearing upon 
the search for a cold light. The work is 
also interesting astronomically, as at first 
it was thought the spectrum might re- 
semble that given by nebulae. ‘This was 
not found to be the case, but the author 
suggests that it may possibly have a re- 
semblance to the spectrum of new stars. 
—Translated and abstracted from Phy- 
sikalische Zeitschrift (Leipsic), Septem- 
ber 15. 


a 
The Electrometallurgical Power-House of 
Praz. 

A brief description is here given by 
M. Emile Guarini, of an important hydro- 
electric station situated on the Arc river, 
in the southeastern part of France, the 
output of which is used in electrometal- 
lurgical processes. he station is placed 
in a most mountainous part of Savoie, 
four kilometres from the Italian frontier. 
The power is furnished by the river Arc. 
For this purpose two dams have been con- 
structed, and the water thus collected is 
carried to the station partly in open 
canals and partly in iron pipes. There 
are two of these lines to the station. One 
of them, just reaching the power-house, 
is thrown across the Arc river on an arch 
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bridge fifty metres in length. The power 
made available by the two dams is esti- 
mated at a maximum of 14,000 horse- 
power. The amount made available by 
the present equipment is 7,000 horse- 
power, which is obtained from thirty-two 
dynamos. As the output of this station 
was primarily intended for use in electro- 
inetallurgical processes, the first dynamos 
installed were of the so-called unipolar 
type. ‘There are two of these machines 
in the station, each having an output of 
350 horse-power, 7,500 amperes at thirty- 
five volts, the speed being 300 revolutions 
per minute. These machines have many 
advantages for such work: there is no 
commutator, no hysteresis or foucault cur- 
rent losses. The chief drawback is said 
to be their relatively high cost. They 
are of the vertical type, the inductor being 
a circular casting of iron, placed exterior 
to the armature. The remaining genera- 
tors are of ordinary type. The chief pro- 
duct of the station is aluminum, though a 
good deal of steel of special kinds is 
made.—T'ranslated and abstracted from 
La Revue de VElectricité (Paris), August 
ol. 
é 


Fuel Gas for Combustion Engines. 

The gas engine is attracting, at the 
present time, a great deal of attention, 
so that these notes upon the generation 
and use of fuel gas in such engines, by 
Mr. J. R. Bibbins, will prove interest- 
ing. After calling attention to the re- 
markable development which has taken 
place in gas engines during recent years, 
Mr. Bibbins considers the advantages of 
gas fuel. It is simpler in use than 
steam, since less fuel is handled, and 
even this may be done mechanically. Nor 
is so much attention required, and the 
product is less sensitive to change of con- 
ditions or care on the part of employés. 
(ras is not subject to loss between the 
generator and the engines, and the stand- 
hy losses are avoided to a great extent. 
These form a large item in the cost of 
operating a steam plant. Another ad- 
vantage in the use of gas is that there 
are no high pressures to be handled ex- 
cept in the engine evlinder itself, where 
there is little or no difficulty in control- 
ling them. Finally, cheap, low-grade 
fuels are just as good for generating gas 
of approximately the same quality as the 
most expensive grades of fuel, and at a 
cost expressed in terms of useful work 


at the engine much below the cost of 
a similar unit of power generated by 
the best steam plant. The author then 
considers the specifications suitable for 
an ideal gas generator. Cheapness is all- 
important, and, as a general rule, that 
process giving the highest conversion ef- 
ficiency gives the lowest cost of power. 
Simplicity is also important, and a 
process which operates continuously is 
desirable. The gases should contain a 
low percentage of hydrogen, since this 
gives a richer gas and reduces the flame 
temperature and the speed of combustion. 
It is essential that the gas should be 
thoroughly cleaned. The different kinds 
of gas in commercial use are considered, 
and the efficiency of production is dis- 
cussed. Coal gas yields the lowest efl- 
ciency; barely twenty-five per cent when 
the gas alone is considered. If the heat 
value of the by-product is allowed for, 
the actual thermal efficiency approaches 
sixty per cent. Water gas gives an effi- 
ciency ranging from sixty to seventy- 
five per cent, while for producer gas the 
efficiency is from seventy to eighty-five per 
cent. After considering the requisites of 
an ideal gas producer, the results ob- 
tained with gaseous fuel are referred to 
briefly. In general, an engine of proper 
design will consume from 10,000 to 
12,000 British thermal units per brake- 
horse-power at or near full load. A well- 
equipped gas-power electric generating 
plant should show a duty of at least one 
indicated horse-power-hour per pound of 
coal. Better results have been obtained 
at a number of actual installations.—Ab- 
stracted from Cassier’s Magazine (New 
York), October. 
A 


Three-Phase, 40,000-Volt Power Transmis- 
sion from Gromo to Nembro, Lombardia. 
An important electrical installation has 
been made on the Serio river, a swift- 
flowing mountain stream rising in the 
Alps and flowing through the picturesque 
Seriana valley in Lombardia. A survey 
showed that 4,000 horse-power could be 
developed on this stream at two points. 
At one of these the plant described in 
this article has been erected. The prob- 
lem was to transmit as electrical energy 
2,000 horse-power over a distance of 
thirty-five kilometres, to a point where 
it might be used in spinning-mills. The 
first plans contemplated erecting two 
three-phase lines upon the same poles. 
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The voltage adopted tentatively was 30,- 
000. The line was to consist of three 
bare copper wires six and one-half milli- 
metres in diameter. This would give a 
line drop of approximately four per cent. 
However, since the erection of a second 
line on the same poles would call for a 
suspension of the first line, it was decided 
to install but one line. Two lines of poles 
were out of the question on account of 
the cost, and it was thought that two 
lines on a single set of poles would add 
but little to the security of the plant. 
To allow for the second supply of 2,000 
horse-power a line voltage of 40,000 was 
finally decided upon. At the power-house 
there are three 1,000-horse-power genera- 
tors, each directly coupled to a turbine. 
Each generator works directly on the pri- 
mary of an 850-kilovolt-ampere station- 
ary transformer, without any interven- 
ing instruments. The secondaries of the 
. transformers are connected to bus-bars 
through high-potential switches. In laying 
out the high-potential apparatus the bus- 
bars were taken as the starting point. 
To exclude all possibility of arcs, each 
phase was enclosed in a separate cell 
.made of incombustible material. Me- 
chanical strength was considered, as well 
as insulating properties. The insulators 
are of a special type, formed of three parts, 
glazed separately but baked together. 
Each insulator was tested at a pressure 
of 100,000 volts. The switches are mul- 
tiple-break oil switches, and are operated 
by hand or automatically. The stand- 
ard height of pole is eight metres above 
ground. They are of wood and have 
wooden cross-arms. The lower insula- 
tors are placed seven and one-half metres 
above ground. The telephone line con- 
necting the power-house with the sub- 
station is fitted on the same poles. The 
substation is at Nembro, close to the 
factory, where the potential is lowered 
from 38,000 to 500.—A bstracted from the 
oo Review (London), September 
# 
Testing of Cables for Use at Very High 
Voltages. 

An abstract is here given of a paper 
recently read by Signor E. Jona before 
the Milan Electrotechnical Society. It 
is customary in low-tension work to test 
the cables at double the working voltage, 
but the question is raised, whether this 
Tule should hold when dealing with 
15,000 or 20,000 volts, because on low- 
tension work the insulation thicknesses 
are usually ample, and are decided more 
On account of mechanical than electrical 
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considerations. The breakdown voltage 
rises less quickly than the thickness of 
insulation, and a dielectric, if it is of an 
organic nature, ig permanently deformed 
before breaking down. The mere fact 
that high-tension discharges commence 
as brush discharges increases the danger 
of harm to the insulation through the 
application of excessive test pressures. 
At very high tensions the dielectric warms 
up, partly due to dielectric hyeteresis, 
and partly due to conduction. The con- 
ductivity increases rapidly with the tem- 
perature. The author states that at 
thirty degrees centigrade the conductivity 
of insulation is some thirty times as 
great as at fifteen degrees centigrade. An 
equation is then given for the rate of fall 
of potential through the insulation. This 
shows that the insulation near the con- 
ductor is subjected to a far greater strain 
than that of the outer layers. The 
thickness of insulation is not, in itself, 
any guide, because the strain depends as 
well upon the temperature of the con- 
ductor itself. From numerous tests the 
author concludes that the best insulators 
are mica and vulcanized caoutchouc, for 
which the dielectric rigidity may be taken 
ag about 12,000 volts per millimetre. 
Assuming this value, and computing for 
the proper thickness of insulation for a 
conductor one-tenth of a millimetre in 
diameter, to work at 100,000 volts, the 
impossible figure of 10.75 x 107 is 
obtained. ‘This shows that such a case 
would be impossible, but such wires could 
be worked in air without an excessive 
distance between them, since the luminous 
diseharge which would take place would 
virtually increase the diameter of the 
wire. In conclusion, it is pointed out 
that when a wire is surrounded by in- 
sulations varying in quality it is quite 
possible for one or more layers to become 
pierced, without the rest of the insulation 
breaking down. The author considers 
that the voltages at which high-tension 
apparatus is tested should exceed but 
slightly the working voltage, in order 
that certain regions of the insulating 
covering may not be fatigued.—Ad- 
stracted from the Electrical Engineer 
(London), September 23. 
a 
Occurrence and Distribution of Copper in 
the United States. 

As copper is one of the most important 
materials of construction for the electrical 
engineer, it will be of interest to notice 
briefly its occurrence in this country. In 
this article Mr. W. Harvey Weed tells of 
the early mining of copper and of the 
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work now going on. For the first fifty 
years of this country’s existence the 
scattered, but mostly small, deposits of 
the original colonies supplied all the cop- 
per produced. At that time the higher 
price for copper made it possible to work 
the poorer deposits with profit. In 1801 
the average price was thirty-nine cents 
per pound. The principal mines lay in 
Vermont, Connecticut and New Jersey. 
The former were the most important until 
1848, when the Michigan deposits were 
discovered. This was the richest known 
copper district in the world until the dis- 
covery of the Montana veins and the rich 
oxidized ores in Arizona. The production 
of metallic copper in the United States 
during 1903 was nearly 7,000,000,000 
pounds. The value of this was a little 
over $91,500,000. Forty-four per cent 
of this was produced from an area a mile 
long and one-half a mile wide, at Butte, 
Mont. Twenty-six per cent was produced 
from a strip of country two to six miles 
long, extending through the centre of 
Keweenaw, Mich., and eighteen per cent 
from four isolated districts in Arizona. 
Other important districts are in Cali- 
fornia and in the southeast corner of 
Tennessee. The Anaconda mine, at Butte, 
furnished one-seventh of the entire 
world’s copper supply. Copper deposits 
occur in four states: first, magmatic se- 
gregations, a direct segregation of copper 
sulphides out of molten igneous matter. 
There are no directly workable deposits 
of this kind in this country. Second, 
contact metamorphic deposits found 
alongside bodies of igneous rock. Third, 
deposits formed by circulating, uprising, 
mostly hot waters, either filling open 
veins or the open spaces of masses of 
crushed rock, or depositing copper, particle 
by particle, as the rock is dissolved. Fourth, 
lenses in crystalline schists, probably re- 
sulting from the concentration af 
material from earlier low-grade deposits. 
The third and fourth classes embrace all 
the great producers of the world. The 
Montana field—the richest in the world— 
was opened in 1875. The Arizona de- 
posits were found about the same time. 
The copper industry of Michigan em- 
ploys about 14,000 men. The Montana 
district sustains a population of 40,000. 
While the supremacy of the United 
States as a copper producer will be main- 
tained for many years to come, it must 
be admitted that the deposits are being 
worked out rapidly, and as yet no deposits 
of equal magnitude with those of Michi- 
gan, Montana and Arizona have been dis- 
covered.—A bstracted from the Mining 
Magazine (New York), September. 
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The N-Rays. 
The following is an abstract from a 
communication from Professor R. W. 
Wood, of the Johns Hopkins University, 
which appeared in Nature (London), Sep- 
tember 29. 

The inability of a large number of skil- 
ful experimental physicists to obtain any 
evidence whatever of the existence of the 
N-rays, and the continued publication of 
papers announcing new and still more 
remarkable properties of the rays, 
prompted me to pay a visit to one of 
the laboratories in which the apparently 
peculiar conditions necessary for the mani- 
festation of this most elusive form of 
radiation appear to exist. I went, I must 
confess, in a doubting frame of mind, but 
with the hope that I might be convinced 
of the reality of the phenomena, the ac- 
counts of which have been read with so 
much scepticism. 

After spending three hours or more in 
witnessing various experiments, I am not 
only unable to report a single observa- 
tion which appeared to indicate the 
existence of the rays, but left with a very 
firm conviction that the few experimenters 
who have obtained positive results have 
been in some way deluded. 

The first experiment which it was my 
privilege to witness was the supposed 
brightening of a small electric spark 
when the N-rays were concentrated on it 
by means of an aluminum lens. The 
spark was placed behind a small screen of 
ground glass to diffuse the light, the 
luminosity of which was supposed to 
change when the hand was interposed 
between the spark and the source of the 
N-rays. 

It was claimed that this was most dis- 
tinctly noticeable, yet I was unable to de- 
tect the slightest change. This was ex- 
plained as due to a lack of sensitiveness 
of my eyes, and to test the matter, I sug- 
gested that the attempt be made to an- 
nounce the exact moments at which I in- 
troduced my hand into the path of the 
rays, by observing the screen. In no case 
was a correct answer given, the screen 
being announced as bright and dark in 
alternation when my hand was held mo- 
tionless in the path of the rays, while the 
fluctuations observed when I moved my 
hand bore no relation whatever to its 
movements. 

I was shown a number of photographs 
which showed the brightening of the 
image, and a plate was exposed in my 
presence, but they were made, it seems to 
me, under conditions which admit of many 
sources of error. 

I feel very sure that if a series of ex- 
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periments were made jointly in this 
laboratory by the originator of the photo- 
graphic experiments and Professors 
Rubens and Lummer, whose failure to re- 
peat them is well known, the source of 
the error would be found. 

I was next shown the experiment of 
the deviation of the rays by an aluminum 
prism. The positions of the deviated 
rays were located by a narrow vertical 
line of phosphorescent paint, perhaps 0.5 
millimetres wide, on a piece of dry card- 
board, which was moved along by means 
of a small dividing engine. I was unable 
to see any change whatever in the 
brilliancy of the phosphorescent line as I 
moved it along, and I subsequently found 
that the removal of the prism (we were 
in a dark room) did not seem to interfere 
in any way with the location of the 
maxima and minima in the deviated (!) 
ray bundle. 

| then suggested that an attempt be 
made to determine by means of the phos- 
phorescent screen whether I had placed 
the prism with its refracting edge to the 
right or the left, but neither the experi- 
inenter nor his assistant determined the 
position correctly in a single case (three 
trials were made). This failure was at- 
tributed to fatigue. 

I was next shown an experiment of a 
different nature. A small screen on which 
a number of circles had been painted with 
luminous paint was placed on the table 
in the dark room. The approach of a 
large steel file was supposed to alter the 
appearance of the spots, causing them to 
appear more distinct and less nebulous. I 
could see mo change myself, though the 
phenomenon was described as open to no 
question, the change being very marked. 
Holding the file behind mv back, I moved 
my arm slightly toward and away from 
the screen. The same changes were de- 
scribed by my colleague. 

I am obliged to confess that I left the 
laboratory with a distinct feeling of de- 
pression, not only having failed to see a 
single experiment of a convincing nature, 
but with the almost certain conviction 
that all the changes in the luminosity or 
distinctness of sparks and phosphorescent 
screens (which furnish the only evidence 
of N-rays) are purely imaginary. It seems 
strange that after a year’s work on thie 
subject not a single experiment has been 
devised which can in any way convince a 
critical observer that the rays exist at all. 
To be sure the photographs are offered as 
an objective proof of the effect of the ravs 
upon the luminosity of the spark. The 
spark, however, varies greatly in intensity 
from moment to moment, and the manner 
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in which the exposures are made appears 
to me to be especially favorable to the 


introduction of errors in the total time. 


of exposure which each image receives. 
I am unwilling also to believe that a 
change of intensity which the average eye 
can not detect when the N-rays are flashed 
“on” and “off? will be brought out as 
distinctly in photographs as is the case 
on the plates exhibited. 

Experiments could be easily devised 
which would settle the matter beyond all 
doubt; for example, the following: let 
two screens be prepared, one composed of 
two sheets of thin aluminum with a few 
sheets of wet paper between, the whole 
hermetically sealed with wax along the 
edges. The other screen to be exactly 
similar, containing, however, dry paper. 

Let a dozen or more photographs be 
taken with the two screens, the person 
exposing the plates being ignorant of 
which screen was used in each case. One 
of the screens being opaque to the N-rays, 
the other transparent, the resulting photo- 
graphs would tell the story. Two observers 
would be required, one to change the 
screen and keep a record of the one used 
in each case, the other to expose the 
plates. 

I feel very sure that a day spent on some 
such experiment as this would show that 
the variations in the density on the photo- 
graphic plate had no connection with the 
screen used. 


> e_—— 


The Proceedings of the Twenty- 
seventh Convention of the Na- 
tional Electric Light Associa- 
tion. 

The proceedings of the twenty-seventh 
convention of the National Electric Light 
Association, recently held at Boston, 
Mass., are now nearly ready for distribu- 
tion. As this matter covers some 1,300 
pages, the work will be issued in two 
volumes. It has been found necessary 
to use smaller type, owing to the bulk of 
the matter to be printed. This book will, 
of course, be furnished to members of the 
association. It will also be available, how- 
ever, to all those companies which make 
application for membership immediately. 


D 


Express Carried by Elevated Trains. 


The Second Avenue elevated line 12 
New York has begun the experiment of 
carrying express matter. The express 
cars are run during the hours when 
passenger traffic is light. If the experi- 
ment proves a success it will probably be 
extended to all of the elevated lines and 
all of the express companies in the city. 
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The International Engineering Congress. 


Held under the Auspices of the American Society of Civil Engineers, at St. Louis, October 3 to 8, 1904. Papers and Discussion before 


gress, held under the auspices of 

the American Society of Civil 
Engineers, at St. Louis, October 3 to 8, 
was divided into eight sections as follows: 
A—Waterways; chairman, Alfred Noble. 
B—Municipal; chairman, J. James R. 
Croes. C—Railroads; chairman, Robert 
Moore. D—Materials of Construction; 
chairman, Frederick P. Stearns. E— 
Mechanical; chairman, William Metcalf. 
F—Flectrical; chairman, Frank J. 
Sprague. G—Military and Naval; chair- 
man, William P. Craighill. H—Miscel- 
laneous; chairman, Octave Chanute. 

The chairman of the congress was 
Charles Hermany, president of the Ameri- 
can Society of Civil Engineers; and the 
secretary, Charles Warren Hunt, secre- 
tary of the American Society of Civil 
Engineers. 

Under section F—Electrical, papers 
were presented as follows: 

“The Substitution of Electricity for 
Steam as a Motive Power,” by James G. 
White, with a paper on the same topic 
by Alexander Siemens, ef London. 

“Electrical Power—Generating Sta- 
tions and Transmission,” by L. B. Still- 
well, 

SECTION F.—TUESDAY, OCTOBER 4, 1904. 
. The electrical section of the Engineer- 
ing Congress was called to order at 10 
o'clock a. m. by Mr. George H. Pegram, of 
New York, in the absence of Mr. Frank J. 
Sprague, the chairman of the section. 

The first paper on the program was one 

on “The Substitution of Electricity for 
Steam as a Motive Power,” by J. G. 
White. 
. Mr. White discussed the conditions ex- 
isting to-day in the case of the electric 
motor. Its employment in railway work, 
especially, was considered and the different 
types of motors discussed relatively. 
Doubt was expressed as to the ability of 
the induction motor to come up to the 
requirements of railway work which 
was Classified with reference to the condi- 
tion of operation and the durability of the 
electric motor for these was discussed. 
Before the motor can supplant the steam 
locomotive, it must be shown that it will 
be successful commercially. Hence all 
items of cost, both of construction and 
Operation, are to be examined with great 
care. He thought that for the present 
the electrification of trunk lines was not 
to be considered. 
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Opening the discussion, Mr. L. B. Still- 
well said that in general the paper is one 
that will be approved by the average judg- 
ment of the American electrical engineers 
as summarizing with substantial accuracy 
the state of the art in electricity, as re- 
gards its possible application as a sub- 
stitute for steam. However, on some 
points he differed with Mr. White. In 
America the terms “depreciated,” “main- 
tenance” and “amortization” are used 
more or less loosely. The term “deprecia- 
tion” is very often used as equivalent to 
“amortization.” He suggested that the 
question raised in the paper be modified by 
substituting the word “maintenance” or 
the word “upkeep” for the word “deprecia- 
tion.” Machinery that is maintained re- 
mains in a condition of excellence equiva- 
lent to its orieinal condition. Amortiza- 
tion covers a fund which should be set 
aside in every undertaking of this kind 
for the possible renewal of the entire plant 
at some future date, that time being fixed 
by reference not only to the existing state 
of the art, but the probability or possibility 
of the invention of something that will 
supersede what we are now investigating. 
Depreciation and amortization often are 
synonymous. | 

Mr. White says all engineers who have 
carefully studied the problem, agree that 
ordinary trunk-line steam railways, under 
present conditions, belong to the class 
to which the application of electricity is 
not at the present time to be considered. 
It is difficult to make a statement more 
exact than that, or more accurate, and 
vet the phrase ordinary trunk-line steam 
railways is indefinite. A closer approxi- 
mation might be arrived at by saying that 
all railways in which the traffic per day 
or per track does not exceed 10,000 ton- 
miles per mile of double track, belong to 
this class. Possibly, to be safe, we should 
take the figure 15,000 miles per day. The 
answer in most cases will be negative, be- 
cause the advantages of electric traction, 
so far as saving in operating expenses 15 
concerned, would be offset by the increased 
charges on capitalization required. At 
about 10,000 ton-miles per day of line 
we can reasonably undertake to investi- 
gate the question. In the case of a single 
track railway we might have 20,000 ton- 
miles per main track per day, or 15,000 
ton-miles per mile of track per day, and 
the investment in the additional perma- 
nent way equipment overhead lines, and 


the transformer station and all that, be- 
come ultimately too heavy. What Mr. 
White says on general comfort of passen- 
gers, is excellent and deserves to be em- 
phasized. The trolley lines have done a 
great deal in the way of educating senti- 
ment on this subject and developing an 
enormous traffic right alongside of the 
steam railways, by reason of the greater 
comfort and convenience of the facilities 
which they offer. Also, the cleanliness 
argument is very strong with respect to 
the cities through which these railways 
pass. 

In Mr. White’s discussion he does not 
specifically call attention to the fact that 
the increase in speed in itself has a two- 
fold value. First, in‘ making it possible 
to do a given business with a rolling stock 
equipment that is decreased in proportion 
to the increase in speed. Secondly, that 
the public is enormously attracted by the 
higher speed which takes them from point 
to point in less time. 

In respect to the operation of single 
cars or two-car trains in place of longer 
trains and less in number, although it in- 
volves a great increase in power per ton 
mile, still an increase of fifty per cent in 
the power per ton-mile, when it is obtained 
from a large central station with efficient 
electrical distribution, is not a prohibitive 
consideration. Under the very highest 
speeds the increase would probablv not be 
more than ten per cent in operating ex- 
penses. 

In respect to the power required on the 
Manhattan Elevated Railroad, the latest 
figures at hand show that the cost in 
power where there were a good many 
trains run was about eighty-two watt- 
hours per ton-mile at the power-house and 
about seventy watt-hours per ton-mile at 
the third rail. 

In addition, too, a saving can be made 
by reduction of curve radius and increase 
of maximum grades, brought about by 
electrification, there is a further consider- 
ation which is important. It is a fact 
that with a normal traction and with a 
distribution of motors throughout the 
train, or on every other car of the train, it 
is easy to climb every steep grade, and in 
many sections of the country a cut-off 
would be practicable at a five or six per 
cent grade, which would effect a great 
saving over a line limited to a three or 
four per cent grade. 

The figures for costs of station, given 
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in the paper refers to stations of average 
size, and not to the largest, and also to 
rated capacity. Some of the largest sta- 
tions, 40,000 to 50,000 kilowatts, are built 
complete for about $110 per kilowatt, 
and it is very important to note that 
the rated output is exceeded safely by 
about forty per cent during rush hours. 

Mr. White’s statement that the cost of 
manufacturing turbines will come down 
much below the present price is cor- 
rect. Of course, at the present time manu- 
facturers are charging unnaturally high 
prices owing to general cost of develop- 
ment, but later we may expect that they 
will be reduced. 

Mr. White refers to the fact that trouble 
may possibly be met by some form of pro- 
tected third rail, and states that some 
improved contact system is desirable. The 
protected third rail has been in success- 
ful use for two years, and seems to be 
effective. - A set of planks three inches 
wide and two inches thick is carried 
above the rail, the horizontal plank being 
vertically above the rail. It is carried by 
supports under the rail itself, so that the 
distance between the plank and rail was 
preserved. While the result was not per- 
fect, yet the road last winter was inter- 
fered with a total of less than two hours 
delay by sleet. 

Mr. White’s statement that “main- 
tenance of way remains practically con- 
stant in either case, although there may 
possibly be some slight saving in favor 
of electric traction, due to the lighter 
trains and better distribution of weight,” 
is not quite fair to the electric traction. 
There are many cases where the saving 
would be very material, particularly on 
the heavy constructions and equipment 
in the country by reason of the elimina- 
tion of the unbalanced parts of the loco- 
motive, and by reason of a fact that with 
certain types of electrical equipment less 
weight is required on the wheels for the 
given drawbar pull than with steam loco- 
motives. The permanent ways should not 
be made lighter than now. None of it is 
too good as it is, but in the maintenance 
of way there would be a considerable sav- 
ing. 

Another point where Mr. Stillwell 
would differ somewhat from Mr. White 
is in respect to the fuel account. Mr. 
White says the fuel account, under average 
conditions, should show little difference 
between the steam and electric operation. 
The electrical central station will produce 
power with a much smaller fuel consump- 
tion than the locomotive, but the losses 
in transmission and conversion are so great 
that this saving may largely disappear. 
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It does largely disappear, but Mr. White’s 
figures are too low as to the advantages 
of the electric system if he refers to large 
plants. For instance, the Manhattan road 
in New York is operating on forty-eight 
and three-fourths. But a percentage of 
sixty and a little over is obtained with 
the relatively short average distance and 
time of transmission, instead of the forty- 
eight per cent stated. Moreover, he does 
not believe that the average of three and 
one-half pounds represents an average coal 
consumption of locomotives in the country. 
In the case of the Manhattan plant tak- 
ing all the coal during a period now reach- 
ing twelve years, and dividing the grand 
aggregate of the coal supply by the aggre- 
gate kilowatt-hours output measured from 
the switchboard of the power-house, ex- 
cluding about four per cent of the total 
which goes to the operation of the 
auxiliaries, the figure obtained for the 
kilowatt-hour at the board is 2.6 pounds 
of coal; it has varied from a little under 
that figure to a little over that figure, but 
that is a correct figure. The efficiency of 
transmission to the third rail is, under 


conditions of full load, sixty per cent— 


a fair figure. That would indicate that 
we get at the rail a kilowatt-hour for 4.3 
pounds per kilowatt, a little over three 
pounds per horse-power at the draw-bar. 
Therefore, with large plants there will be 
a very material saving in the fuel account, 
because any such figures as three and 
one-half pounds for the locomotive are 
exceptional. It is safe to say that in the 
substitution of electric traction for steam 
traction with anything like a heavy ser- 
vice, that the coal account will be very 
greatly reduced. It is hard to name a de- 
finite figure, but Mr. Stillwell’s present 
opinion is that not more than one-half 
of the fuel will be used, and he thinks 
it would be nearer a third than a half. He 
thinks the coal bill of the New York Cen- 
tral for the last year was four or five mil- 
lion dollars. They certainly could save 
half of that, and probably could save two- 
thirds. The opinion is based on what the 
Manhattan is doing at the switchboard, 
and applying the ratio of loss, which is cer- 
tainly something about which there can 
be no question, because it is all subject to 
verification. | 

Mr. White’s figure of four per cent is 
low as the operating ‘cost on the Man- 
hattan system. The cost of power to the 
Manhattan for operating is about six 
mills per kilowatt-hour. Including capi- 
tal charges it is about a cent or nine to 
ten mills, - 

By adopting electric traction we place 
ourselves in a position to utilize promptly 
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any further developments in internal com- 
bustion engines of any type. Some gas 
engines are now producing a horse-power 
for about a pound of coal. A road 
equipped for electric traction, with gas 
engines or any other engine, will produce 
more power and more economically than 
any large steam locomotive on the market 
and then when any larger engine comes 
on the market we can avail ourselves of 
it. Incidentally that leaves us relatively 
in a more comfortable position with ref- 
erence to these developments that we are 
anticipating with more or less certainty. 

The advantage as regards reliability of 
a steam locomotive in being a self-con- 
tained unit is certainly very great. The 
addition to the permanent way equipment 
that is involved in electric traction is per- 
haps the greatest objection to its adop- 
tion. The third rail seems hardly the 
thing for long distance equipment. With 
overhead constructions like the trolley, 
while safer, it is of course hard not to 
interfere with traffic. On the other hand, 
as Mr. White says, there is less danger 
of delayed traffic with electric motors than 
with steam locomotives, since one motor 
can be damaged and be readily cut out 
and not affect the operation of the train 
materially. This is another point in 
which the Manhattan has had large ex- 
perience and notwithstanding the fact that 
some of the controllers get out of order 
occasionally, the total delays in traffic 
due to all causes during three months last 
spring compared with three months during 
steam operation for 1901 are less than 
forty per cent per motor car than they 
were with steam. This emphasizes this 
point, that with distributed power you 
can keep your train going, notwithstand- 
ing a breakdown of any one element of 
the motive power equipment. There is 
another cause of delay in locomotives, 
according to my observation, which is not 
referred to, and that is the failure of the 
engine in cold weather to make steam and 
therefore make time. 

Mr. White also says that in tunnels, 
especially, the system of contact con- 
ductors should be divided into short sec- 
tions, so that the massing of trains on 
any one of these will not require the con- 
centration of an excessive amount of 
power. By thus dividing the contact sys- 
tem into short sections, it will be possible 
to protect each section automatically 
against an excessive flow of current, thus 
removing the source of continued serious 
short-circuits on any train. This does 
not work out usually. The proposition 
was advanced by people connected with 
the subway in New York, but it would 
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have simply complicated matters and in- 
creased risk and delay and interference 
with the service. 

Mr. White states that the average trans- 
mission losses with the direct-current 
system will be restricted to about fifteen 
per cent, but the alternating system will, 
under usual conditions, show a combined 
loss in primary and secondary distribu- 
tion and static transformers of, say seven- 
teen per cent for alternating-current 
motors, and a probable loss of, say twenty- 
four per cent for direct-current motors, 
rotary transformer losses being then in- 
cluded. He is right if you are talking 
about distances which can be reduced 
economically by the direct-current system 
to a loss of not exceeding fifteen per cent. 
But when you get beyond that point and 
go to a distance of six miles, alternating- 
current transmission is imperative. 

In discussing the advantages of the 
direct-current system, the author refers 
to the high starting torque of the direct- 
current motor. The tri-phase motors 
should develop all the torque that is nec- 
essary, so that in general it is not fair 
to state that the. direct-current motor 
possesses that advantage over the alternat- 
ing-current motor. Nor is it correct to 
say that it possesses an advantage over 
the alternating-current motor in heavy 
capacity for short periods. On the con- 
trary, the tri-phase motors will hold your 
train load even when your brake is ap- 
plied to, say four times the normal rating, 
and they fall off but very little. That is, 
so far as certain motors are concerned. 
Some of the Ganz company’s tests recently 
made, show, apparently, that they can 
temporarily carry four times their load 
without falling off more than about seven 
or eight per cent. 

It is a fact that the American made 
tri-phase motors are heavier than the con- 
tinuous-current motors of the same rat- 
ing, but that fact has a history back of 
It. The history begins away back at a 
time when, in 1890, or earlier, the West- 
Inghouse company began to try to develop 
the tri-phase motor for traction purposes. 
They started out with the assumption 
that you must have a large clearance be- 
tween the rotating and the stationary 
elements for the reason that these go into 
street railway service and are handled by 
careless or inefficient mechanics, and we 
must have a hig clearance. Now, the 
Ganz company has worked with regard to 
the problem differently, and thev have re- 
alized that the climination of the com- 
mutator would enable them to make a 
narrow motor—a motor of large diameter 
and small on top. 
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It is not accurate to say that ordi- 
narily six or twelve per cent of the 
energy required to drive a train can be 
restored to the line when running down- 
grade and using the tri-phase system. 
From tests made at Budapest with a 
train of seven Ganz cars on a line with 
a rise, it was found that more than seventy 
per cent was restored to the line. The 
proposition the Ganz company sub- 
mitted in April or May last to the 
Austrian Minister of Railways guaranteed 
a restoration exceeding twenty per cent 
by recuperation in tracking, so that on 
mountain roads you would have some very 
substantial advantages. 

The hours of service, actual service 
with steam locomotives, are by no means 
what electric locomotives can give. The 
average freight locomotives on the New 
York Central Railway make only a little 
over seventy-five miles a day. Electric 
locomotives which do not have to go to 
the round-house frequently, at an average 
speed of fifteen miles an hour, should 
make at least double that mileage. It 
would seem that electric traction should 
be able to perform an equivalent service 
with half or less than that proportion of 
locomotives. 

Now, as regards maintenance, Mr. 
White states that the average locomotive 
in the United States costs about twenty 
per cent per annum and he gives a number 
of cases where electric locomotives have 
required very little attention. In the 
long run, after an electric apparatus be- 
gins to let down and require repairs, which 
it does not in the first year or two, it is 
hard to say exactly what the maintenance 
will be, but it will certainly not come 
anywhere near being twenty per cent per 
annum. It will be safe to say that the 
maintenance or upkeep of electric locomo- 
tives may be placed at two and one-half 
per cent per annum, which will give $500 
for each locomotive per annum. If amor- 
tization or renewal of the entire equipment 
might be placed with reference to operat- 
ing safely at fifteen years, it would require 
something like five per cent. That would 
mean then an upkeep and amortization of 
seven and one-half per cent, as against the 
maintenance of twenty per cent with 
steam. 

Mr. Stillwell did not agree with Mr. 
White’s generalizations that in nearly all 
cases where electrical conversion is justi- 
fied, direct-current motors alone deserve 
serious consideration. On the contrary, 
the time has arrived when the alternating- 
current motors and not only the single- 
phase alternating-current motors which 
are now being placed on the market, but 
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also tri-phase motors, should be very care- 
fully considered with respect to each in- 
dividual case which is presented to the 
attention of the engineer. 

Mr. Oberlin Smith stated his belief that 
the individual car-drive which can now 
be handled so successfully, is the future 
logical system. The traction of the future 
perhaps will be wholly by motors on each 
car axle or on many of the car axles in 
the train. When we get to traveling 
entirely by electric traction, the traveling 
habit will increase so enormously that the 
extra expense on installation will fade 
away more than we think. 

Following the discussion of Mr. White’s 
paper, a paper was presented on “The Sub- 
stitution of Electricity for Steam as a 
Motive Power,” by Alexander Siemens. 

Mr. Siemens gave a brief historical re- 
view of the early attempt to adopt the 
electric motor to power service. The con- 
ditions leading to the establishment of 
central stations were referred to and the 
successful use of motors in various classes 
of work were touched upon, particularly 
with regard to railway work. This use of 
the motor turned attention toward the 
possibility of attaining higher speeds on 
railways and resulted in a number of in- 
vestigations of the possibilities in this 
duration. From the latest work in the 
field, the Marienfelde-Zossen tests, the 
following conclusions were drawn: 

1. Permanent way, constructed in ac- 
cordance with the standard speci- 
fication for first-class main lines of the 
German government railways, is sufficient 
for a line on which electric trains run at 
a speed of 200 kilometres (125 miles) 
per hour, but the radius of any curve 
should not be less than 2,000 metres (100 
chains). 

2. The collector, devised by Siemens 
& Halske during their preliminary ex- 
periments, and modified according to the 
experience gained at Zossen, is well 
adapted for conveying the necessary 
electrical energy at high tension and at 
the highest speeds from the fixed con- 
ductors to the cars. 

3. The construction of the fixed con- 
ductor along the line as devised for Gross 
Lichterfelde, has proved its efficiency at 
Zossen. 

4. The successful running of the loco- 
motive has demonstrated that high-tension 
currents can be used direct, without the 
intervention of transformers. 

These results prove that technically it 
is possible to work trains by electricity 
on main lines, even at speeds greatly ex- 
ceeding those of the present express trains. 
In its last report the syndicate, which 
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made the tests, publish two projects for 
such a line between Berlin and Hamburg, 
according to which such a railway should 
prove a success commercially. 

The use of steam engines and electric 
motors in general work was then con- 
sidered, the advantage of each being men- 
tioned. The final decision in favor of 
either can only be made after careful 
study of each problem. 

The conclusion to be drawn from the 
consideration of the relative position 
which steam engines and electric motors 
occupy at present, appears to be that it 
is more correct to regard the one as the 
supplement of the other rather than to 
expect a complete substitution of elec- 
tricity for steam as a motive power. 

Mr. L. B. Stillwell called attention to 
the stand taken in the paper in regard to 
the field of importance of direct-current 
motors and that of alternating-current 
motors which is different from that of Mr. 
White. 

In this connection is another interest- 
ing point in regard to tri-phase and single- 
phase motors. That is the fact that the 
single-phase motor requires more weight 
on the driver for a given drawbar pull 
than the tri-phase direct-current motor. 
The torque of the single-phase motor 
varies with the alternations, and theo- 
retically the average torque is one- 


half the maximum. Mr. Waterman, who 


made these tests for Mr. Stillwell abroad, 
investigated that by actual test at Buda- 
pest, and compared the tri-phase with 
the single-phase motor. The relation as 
shown by the tests was somewhat different 
from the theoretical relation, the ratio of 
weights required being three to two in- 
stead of two to one, roughly. 

The meeting then adjourned until 
Wednesday. 

WEDNESDAY, OCTOBER 5. 

The Wednesday’s session of the elec- 
trical section was called to order at 10 
~M. by Mr. Pegram, temporary chair- 
man, and a paper was presented entitled 
“Electrical Power—Generating Stations 
and Transmission” by L. B. Stillwell. 

Mr. Stillwell gave an excellent review 
of the progress made in this art during 
the past ten years, taking up the various 
lines of work, such as traction, power 
transmission, ete., and the apparatus 
used. He held that electrical apparatus 
to-day is fairly comparable with other 
classes of mechanism used in the indus- 
trial arts in respect to stability and per- 
manence of type and no such change as 
was observed during the past ten vears, 
is likely to occur during the coming de- 
cade. 
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Mr. Stillwell emphasized the fact that 
there is an exaggerated notion of the 
economy that results from the use of 
the turbine. The question of space oc- 
cupied depends on so many other things 
than the prime mover, that a slight re- 
duction of space in the substitution of 
the turbine for the portable engine does 
not affect the total plant very materially. 
He has a revised statement as to the 
size of building. and reduction in area 
occupied from. the figures of the Man- 
hattan, and found the greatest economy 
indicated amounts to something like 
$20,000 in a total of a million and a 
quarter for annual operating expenses in 
form of the turbine plant. What propor- 
tion is represented by comparatively dis- 
advantageous steam piping, arrangement 
of condensers, etc., he is not prepared 
to say. The plant of the New York 
Edison company has a rated output of 
56,000 kilowatts, and occupies only 54,000 
square feet, less than one square foot per 
kilowatt, so it does not depend on the 
turbine; it depends on the lay-out. 

Mr. G. B. Rogers asked whether the 
people in the West are in error in their 
assumption that they can more economi- 
cally put up a manhole top with concrete 
than with the use of a brick arch. He 
has found it economical to use the man- 
hole tops where concrete of varying depth 
is required, without reinforcements. He 
had made a departure in manhole con- 
struction, and adopted the use of corru- 
gated iron without timber or other sup- 
ports being placed in the manholes. The 
inner diameter of the frames in the clear 
was two feet six inches, the diameter 
of the sills being three feet, which gave 
a bearing of three inches, and in that three 
inches was inserted a piece of inch and a 
quarter jute packing which had been pre- 
viously treated with a compound which 
he devised and found that it preserved 
the fibers satisfactorily for a long time, 
and as economical as he could at that time 
obtain, considering the length of time that 
he had to experiment. That gave a dis- 
tance between the beam centres of thirty- 
nine inches, which, of course, was varied 
according to the type and size of beam 
used, and the variation did not amount 
to more than a half or three-quarters of 
an inch, depending, of course, on the 
character of the casting obtained from the 
foundry. In adopting this corrugated 
iron form he had to use pieces of cor- 
rugated iron. They were used between 
the beams, cut and attached to standard 
length, thirty-nine inches for this type 
of manhole frame, using only two beams 
to frame the manhole, the brick work 


being stopped at the level of the bottom of 
the beam, the concrete bottom extending to 
within four or six inches of the outer face 
of the wall, depending, of course, on the 
thickness of the wall which in time varied 
from nine to eighteen inches in the larger 
types of manhole, especially in treacherous 
ground, made dangerous from the passage 
of wagons, street cars and other surface 
conveyances of a size deemed to be ex- 
cessive for a nine or thirteen-inch wall, 
using vitrified brick and cement mortar, 
which made a very stable wall. It 
was found that the addition of the two 
beams to support the frame, the rapidity 
with which the work could be closed up 
on account of the short length of time it 
was necessary for the street to be kept 
open, and the concentration of the con- 
struction gang to two or three or four 
blocks at the maximum, that the addition 
of the two beams and their constant conse- 
quent cost more than offset the particular 
things to be overcome, and they gave in 
addition to that a further security on 
account of the possible failure of the 
straight concrete top without sill, and its, 
of course, subsequent detrimental inter- 
ruption to the power service. 

Mr. Stillwell recalled the fact that the 
Niagara Falls Power Company several 
vears ago made an estimate of the cost 
of brick and concrete manholes, and found 
that it was somewhat to the advantage of 
concrete; and the fact will be emphasized 
now, the existence of the union and the 
excessive rate of wages. He called atten- 
tion to the exhibits of one of the concrete 
companies yesterday an arrangement oi 
vitrified and concrete ducts eight high 
and six wide which would be a very 
bad arrangement if it was intended to 
transmit large amounts of power through 
light cables, the rise of temperature in 
the interior of the cable being such as 
to set up excessive leaking before any- 
thing like a current had been reached in 
the ordinary ducts. It is safe to say that 
one-third of the ducts that have been 
put down in the large cities are practi- 
cally useless, if the time should ever ar- 
rive when those ducts ought to be used 
for carrying large amounts of power; 
such as will give, for instance, losses ex- 
ceeding three units per duct-foot. 

Mr. Rogers said that one of the most 
important points is the arrangment of 
the cables. Where obstructions are met 
with, it has been to a large extent and 
sometimes almost wholly left to the en- 
vineer in charge of the construction work, 
and his experience may be more or less 
varied. The companies do not pay enough 
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to get men of sufficient ability to cover 
that mechanical construction. 

Mr. Stillwell emphasized what he had 
said in his paper concerning the stable 
position reached in electrical design and 
construction. We will come to a point 
when we need not hesitate or feel and fear 
that changes in electrical apparatus will 
come about in a sudden way in connec- 
tion with the development of the single- 
phase alternating-current motor for trac- 
tion purposes, and it will be noted, for 
that matter, that we have everything else 
that is needed for the complete system 
now developed. The substitution of that 
motor for the continuous-current motor 
will in no respect change the transmission 
system except by elimination ; it will 
eliminate the converter and require us 
practically to invent nothing new in order 
to make that system fairly effective—noth- 
ing beyond the actual motor and its con- 
trol. 

Mr. Rogers held that the converter is 
a very efficient machine, in that it has 
met the requirements and has satisficd 
the demand for more economical trans- 
mission in diminishing the capital in- 
vested, and at the same time it appears 
to be a machine which is not able to com- 
pete with the single-phase motor. 

Mr. Stillwell said that the effect of the 
elimination'of the converter is relatively 
more important in every respect than in 
respect to its effect upon the resulting 
cficiency of the system. The elimination 
of the converter and the substitution of 
the transformer simplified the problem ; 
first, because the trolley load is raised 
from 500 to 2,000 or 3,000 volts, and sec- 
ondly, by reason of the fact that it is 
not difficult to design a transformer that 
will do two or three or four times the 
present normal work; nor do they become 
proportionally expensive as compared with 
converters designed for the purpose. 

The discussion turned on the relative 
advantages of converters and motor-gen- 
erators, it being pointed out that on the 
Pacifie coast motor-generators are used 
in railway substations because the rail- 
ways draw power from the large trans- 
mission companies which use sixty cycles. 

Mr. Stillwell said that he had used 
sixty eycles and had a great deal of diffi- 
culty, for various reasons. The control 
of the voltage on a given line was very 
difficult, and the converter itself, even 
With an ideal supply, is more sensitive 
at sixty cycles than it is at twenty-five. 

Referring again to the rise in tempera- 
ture in ducts, Mr. Stillwell said that 
the general conclusion he had reached 
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was that ducts, for his company at least, 
ought to be constructed with not more 
than four ducts in one dimension. This 
mav be eight high and four wide or four 
high and eight wide, but he never makes 
them six high by eight wide, and he also 
had limited the loss per duct-foot to a 
maximum of three watts and designs the 
cables in such sections that the loss cf 
energy through those cables will not ex- 
ceed for steady loads three watts per foot 
of cables or for variable load in railway 
service about six or seven watts per foot 
of cable. That idea is merely a matter 
of selecting the resistance of the cable 
with reference to the current to be 
passed through, because it is that loss of 
three watts per foot which fixes the 
amount of heat that must be got rid of. 
There being no further discussion, the 
section then adjourned sine die. | 
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Electrical Patents. 


Mr. James F. Tracy, of Sheridansville, 
Pa., has assigned to William H. McFad- 
den, of Pittsburg, Pa., a one-half interest 
in a patent recently obtained by him on a 
starting box for motors. The object of 
the invention is to provide for the auto- 
matic movement of the spring contact 
away from the plane of the stationary con- 
tact plates or prints simultaneous with the 
reverse movement of the switch arm. In 
carrying out the invention, the preferred 
form of starting box consists of a series 
of contact surfaces formed as a part of 
and integral with jaws, which pass around 
a non-conducting tubular support. With- 
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in this tubular support is packed a finely 
divided conducting material, such as cast 
iron. The jaws of the contact surfaces 
are secured in position by means of pins, 
passing through the wall of the non- 
conducting tube and through the conduct- 
ing filling within the same, so that these 
pins form not only a support for the con- 
ducting surfaces but also electrical con- 
nections between the contact surfaces and 
the finely divided conducting material of 


the core. These contact surfaces may be 
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spaced any suitable distance apart accord- 
ing to the amount of resistance desire | 
between adjacent surfaces. The tube car- 
rying the contacting surfaces is secured to 
a base in any suitable manner, preferably 
by brackets having semicircular portions 
embracing the tubes near their ends. The 
movable contact, made in the form of a 
spring, is secured to a head, movably 
mounted on a bar, which is pivotally con- 
nected by an arm to one of the brackets. 
On the free end of the bar is secured the 
armature of an electromagnet which is 
designed to be included in the circuit of 
the field of the motor. When the magnet 
is excited the bar will be held in such re- 
lation to the contact surfaces that a move- 
ment of the sliding head will cause the 
contact spring to move along and in elec- 
trical contact with the surfaces. As soon 
as the current in the field is reduced or 
cut off the magnet becomes deenergized so 
that the bar is free to be shifted either 
by its own weight if the starting box is 
arranged in a vertical position, or by a 
spring, if the starting box is arranged 
horizontally. By this movement of the 
bar the latter will assume such an in- 
clined position that the head will slide 
freely to the lower end of the arm to 
normal] position. 

Mr. L. Gutmann has recently obtained 
a patent on a new regulator. This regu- 
lator is essentially a switchboard device, 
which is actuated by pressure or phase- 
displaced currents, or both. A solenoid 
or small motor changes the field-magnet 
strength of the alternator, either by vari- 
ation of the exciter-field flux or by in- 
cluding or excluding more or less resist- 
ance in the generator or exciter-field cir- 
cult. To prevent the regulator itself 
from following the change in pressure 
which it produces, another solenoid is 
used, for alternating the ratio of trans- 
formation of the transformer to which 
the pressure solenoid or motor terminals is 
connected. This pressure is adjusted to 
the same value the line had when acting 
on the regulator causing it to change or 
act. This changed pressure on the regu- 
lator terminals is maintained as long as 
the same circuit conditions prevail and as 
long as the altered excitation is acting on 


the second solenoid. 

The regulator can be adapted to any ex- 
isting system or circuit and during nor- 
inal and non-inductive load the circuit 
control is the same as though the reg- 
ulator were not present. 

When included in the exciting circuit 
of an over-excited synchronous motor it 
will automatically adjust the power-factor 
of the cireuit. to which the motor is eon- 
nected, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Modern Coal Cutter. 

In some styles of chain, coal under- 
cutters hitherto used in the United States, 
only a small portion of the working time 
is actually consumed in cutting, the bal- 
ance of the time being used in withdraw- 
ing the machine from the cut, setting and 
resetting the jacks by which it is held in 
place, barring the machine across the face 
into its next position, and so forth. These 
conditions not only waste valuable time, 
but contribute other adverse features as 
well, for unless great care is exercised the 
cuts will be put in at different heights, 
thus making an uneven floor and leaving 
bottom coal to be lifted, besides, a rib is 
frequently left between the cuts, making 
the coal as difficult to excavate as if it 
had not been undermined. These ma- 
chines being fixed rigidly in place, are 
unable to follow any irregularities in the 
bottom of the coal, and the rear jack 
piercing the roof at regular intervals is 
often a cause of serious accidents by 
bringing it down, particularly since the 
great length of these machines (from 
ten to thirteen feet) makes it necessary 
that the props be at least this distance 
from the face. 


The electric chain machine, manufac- 


tured by the Sullivan Machinery Com- 
pany, Chicago, Ill., consists of the fol- 
lowing principal parts, shown in Fig. 1: 

1. A bar on which a cutter chain moves 
in a horizontal plane, the chain consist- 
ing of links, in which steel cutters are 
mounted. 

2. An electric motor providing power 
by which the chain is operated by means 
of gearing. 

3. The bar and chain with motor are 
mounted on a frame which supports it 
while cutting coal and while being moved 
about the mine; the frame with other 
main parts is mounted on another frame 
called the pan. 

The machine itself makes the first or 
“tight” cut in practically the same man- 
ner as other chain machines, except that 
the feeding is done by means of a chain 
instead of a rack and pinion. After the 
first cut is finished the back end of the 
frame or pan is detached (see Fig. 2) ; 
the feed-chain is anchored in the left cor- 
ner of the room, and the machine is then 
started, cutting sideways from right to 
left, across the room, not stopping until 
the breast is completely undermined. 


There is no pause in the cutting after the 


machine has once started across the 
breast. After the room is undercut com- 
pletely the machine is loaded by its own 
power upon a mule or power truck for 
moving about the mine. 

The special features of economy of Sul- 
livan electric chain machines are sum- 
marized by the maker as follows: 

1. Its consumption of horse-power per 
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bottom, leaving practically no bottom to 
be taken up. By means of a taper skid 
or by raising or depressing the feed-chain, 
quite sharp irregularities may be followed. 
The machine will follow ordinary rolling 
bottom without assistance. 

5. Timbers may be set about five feet 
from the working face, ensuring the safety 
of both machine men and loaders. Where 


Fig. 1.—Room AND PILLAR MACHINE AT MIDDLE oF CORNER Cour. 


ton of coal is very low. This is due partly 
to its increased cutting capacity and part- 
ly to the improved design of the cutter 
chain and gearing. Under ordinary con- 
ditions these machines require about twen- 
ty horse-power while cutting, and four 
horse-power while loading or unloading 
and moving about the mine. 


draw-slate comes with the coal, in many 
cases it is not necessary to move the ma- 
chine at all. 

6. Owing to the continuous nature of 
the cut and the method of setting the 
jacks, there is no vibration to affect a 
weak roof. 


v. The machine propels iself by power 
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Fic. 2.—Room AND PILLAR MACHINE, PAN 


2. The kerf is unusually higher, being 
5.5 to 6 inches. and consists of less slack 
and more nut and pea coal. 

3. As the machine makes a continuous 
cut, it leaves no stumps or sprags to in- 
terfere with the proper blasting of the 
coal, thus requiring less power and in- 
creasing the percentage of lump coal. 


4. The machine cuts very close to the 


DETACHED; POSITION FoR Crosse FAcs. 


to any desired position in loading or W- 
loading and in moving about the mine. 
8. The machine will operate on any 
pitch up to thirty degrees when room’ 
are driven across the pitch; it will work 
straight up the pitch, providing this does 
not exceed twelve degrees. This advan- 
tage in pitching veins is noteworthy and 
has solved the problem in work of ths 


October 15, 1904 


character. The Sullivan machines have 
demonstrated their economy in the pitch- 
ing veins of Indian Territory, where only 
two (the regular number) are required to 
work the Sullivan under unusual diffi- 
culties. 

The motors are of the multipolar, ver- 
tical, shunt-wound, direct-current type, 
built for 210, 250 and 500 volts, and the 
machine will undercut- to 5, 6 or 6.5 feet. 
The armature is drum-wound with formed 
coils imbedded in slots; it is built on a 
separate sleeve, making the shaft remov- 
able. The motor is especially designed 
for this machine and is a decided im- 
provement over older makes. A ventilat- 
ing fan and bearings decrease heat- 
ing and friction and increase efficiency. 
The motor and insulation tests are very 
severe, ensuring the proper performance of 
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guides. The steel cutters have seven po- 
sitions. This type of chain is found to 
be economical of power, particularly in 
hard coal, as the coal is actually cut in- 
stead of broken out; this method also 
gives a high percentage of nut or lump 
coal, and a relatively small amount of 
slack. The speed of the machine varies 
from fourteen to fifty inches per minute, 
depending on the hardness of the coal, and 
feed gears are supplied accordingly. 
Eighteen inches per minute is an average 
speed. The power-car is very simple in 
construction and is operated by clutches 
and a sprocket chain. 

To satisfy the growing demand in the 
United States for a long-wall mining ma- 
chine, the Sullivan electric chain machine 
has been modified to successfully meet 
the new conditions. The machine itself 


Fig. 3.—LONGWALL MACHINE CUTTER AT RIGHT ANGLES TO MACHINE ; 
PosiTION FOR LONGWALL CUT. 


the machine under the most adverse con- 
ditions. The controller connections are 
mounted on a slate base. The reverse 
switch is interlocking and the current 
can not be reversed when the machine is 
in operation. The rheostat is made of 
laminated iron punchings with mica in- 
sulation and is practically indestructible 
from burn-outs and grounds. 

The main frame and pan described 
above support the motor gearing and cut- 
ter bar, and are connected by gibs. The 
feed mechanism is driven by a friction 
clutch adjustable by spring and nut, 
which slips when unusual strain is brought 
upon the cutter chain; as when sulphur 
or other hard substances are encountered. 

The cutter chain is of a new type, of the 
link and strap pattern, with very liberal 
dimensions, running in  close-gibhed 


differs slightly from the room and pillar 
machine, the principal difference being 
that the cutter bar is placed at right an- 
gles to the main portion of the machine, 
and is so arranged that it may be swung 
in line with the machine when it is de- 
sired to load the latter on to a truck in or- 
der to move it to some other portion of 
the mine. The swinging movement of 
the cutter bar may, if desired, also be 
taken advantage of during the process of 
changing bits, or to avoid sulphur or 
other obstructions in the coal. 

As will be noticed in Fig. 3, the ma- 
chine slides along the floor of the mine 
on a sheet-steel shoe and requires no heavy 
and cumbersome rails; it will work in 
little space, both as regards height and 
distance between face and props The 
advance or feed of the machine is effected 
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by a driving sprocket engaging with a 
chain securely fastened some distance 
ahead of the machine, and stretched par- 
allel to the face of the coal. As the ma- 
chine advances, the slack in the chain is 
taken up by the back chain; in other 
words, the chain is in one continuous 
place, and as the machine advances, the 
slack is fed out at the rear end, by means 
of which the machine is always kept up 
to its work and at the proper angle to 
the face of the coal. Should it be nec- 
essary to alter the angle of the machine 
with the face of the coal, it. may be ac- 
complished by changing the tension of 
the chain by the ratchet at the back. 

The machine is driven by electricity 
and, with the exception of the changes 
mentioned, conforins to the electric chain 
machine. The motors are wound for 210, 
250 and 500 volts direct current and the 
machines are built to undercut up to 
five feet deep. One of these machines 
has a record of 500 feet with a five-foot 
undercut in an eight-hour shift, in 
very hard coal. This was in the mines 
of the Bolen-Dernall Company, at Craig, 


I. T., in a vein pitching at an angle of- 


twenty-four degrees. 
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Exports of Rubber from Amazon 
River. 

Recently compiled tables show that the 
total quaftity of rubber exported from 
the Amazon river to Europe during the 
year 1903-1904 was 34,061,482, against 
33,643,937 pounds for the previous year. 
The importations to the United States 
were, for the current year, 33,253,109 
pounds. The importations for the 
previous year were 32,112,116 pounds. 
This rubber comes from four districts. 
Shipments are made directly from 
Fquitos, Peru; from Serpa, in the state 
of Amazonas, and from Manoas and 


Para. 


The Liverpool Tramway System. 

The annual meeting of Municipal 
Tramway Associations, at Liverpool, in 
September, brought out some interesting 
details of the Liverpool tramway system. 
The Liverpool system is the development 
of the last six years. It consists to-day 
of 109 miles of track, and 494 cars, carry- 
ing over 113,000,000 passengers annually, 
with annual receipts of £524,468. The 
management of the tramwavs was assumed 
by the Liverpool corporation in January, 
1897. At present the line is second only 
to Glasgow in mileage and volume of trafs 
fic, 
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A New Outlet and Junction Box. 

The Sarco Company, 906 Sixth avenue, 
New York city, is placing another 
specialty on the market, for which it 


Box witH CABLES INSERTED. 


claims many features of exceptional merit. 
This is an outlet and junction box for 
steel-armored cables. 

The accompanying illustrations, which 


DuPLEX FLAT BUSHING. 


show, respectively, the duplex flat bushing 
and the outlet box with the cables in- 
serted, will give an idea of the method 
of application. The box is made with a 


SHOWING BUSHING IN Box. 


number of entrances, so that it may be 
used interchangeably and will take from 


one to four cables. The illustration shows 
the method of sealing the holes which are 
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not being used by means of slugs and flat 
spring clips. 

This outlet box may be furnished with 
Sarco duplex flat bushings, which are 
easily applied and protect two cables as 
well as one. 

The outlet box is made in different 
styles. Type A is for electric only. Type 
B is a combination box, and takes a three- 
inch gas pipe. Type C is a combination 
box, and takes a one-half-inch gas pipe. 


A New Type of Storage Battery Cell. 

The Dayton Manufacturing Company, 
Dayton, Ohio, for the past fourteen years 
has been manufacturing storage batteries 
for use with the Silvey system of railway 
train lighting. Under the severe conditions 
of railway work these batteries have made 
a remarkable showing, deteriorating but 
slightly despite the constant jarring and 
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New TYPE STORAGE BATTERY CELL. 


jolting to which they have been subjected. 
This characteristic, the manufacturer 
claims, is principally due to the method 
of building up the elements of the cells. 
The success of these batteries in railway 
work has induced the manufacturer to 
place on the market a line of stationary 
cells embodying the same genera] prin- 
ciples of construction. 

The illustration herewith shows the new 
form of stationary cell. The elements lie 
horizontally and are placed in a round 
glass jar. The grids are cast from lead 
containing a considerable percentage of 
antimony, which strengthens the grid and 
avoids warping or buckling. After the 
vrids are pasted and the plates hardened 
by a special process, they are assembled 
into elements, the individual plates being 
connected together bv means of hard lead 
bolts about one-half inch in diameter. A 
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one-eighth-inch square steel rod is cast in 
the centre of these lead bolts, giving them 
great rigidity. The bolts are made fast 
by lead nuts, which serve the double pur- 
pose of spacing the plates and holding 
them securely in place. Between the 
plates are placed two sheets of porous 
separating material, these sheets extending 
about one-eighth of an inch beyond the 
edges of the plates. After the elements 
are assembled, the edges of the plates and 
the nuts are electrically welded, so as to 
ensure perfect connections. 

The horizontal position of the plates 
makes it practically impossible for the 
active material to fall from the plates or 
to be forced out due to the action of the 
gases which are formed while the cells 
are being charged. 

The porous separators absorb about 
seven-eighths of the electrolyte required 
for a normal discharge, so that in case a 
jar should break, the flow of current will 
not be interrupted. 


A New Pole Line Fuse Box. 

In designing the Sachs “Noark” 2,500- 
volt fuse service box, the first consider- 
ation has been to obtain maximum in- 
sulation for the current-carrying parts. 
and also to protect the insulation from 
weather conditions that they practically 
become impervious to deteriorating 1- 
fluences resulting from moisture oT 
mechanical injury. The external casing 
consists of a cast-iron box having 4 hinged 
cover opening sideways. The cover 's 
provided with a rubber gasket, which 
forms a weather-seal between the box 
proper and the cover, which latter 1§ 
firmly held in position by the thumb nut 
hasp. Inside of the iron box is a porcelain 
hox provided with a porcelain cover and 
fuse holder. When in place, the cover 16 
flush with the top surface of the porcelain 
box. and finds a seat on a rubber gasket 
placed in a ledge around the inside of the 
outer walls of the porcelain box. l 

The Sachs “Noark” enclosed fuse 15 
held to the cover by means of the well- 
known “Lobster Claw” device, which con 
sists of a pair of tongs made of a specially 
treated insulating material, manipulat 
so as to clamp or release the fuse by 
means of a nut embedded in the porcelain 
handle, on the exterior of the cover. 
This nut works on a stud projecting from 
the clevis to which the claws are attached. 
Turning the nut in one direction causes 
the claws to be brought together to clamp 
the fuse, so that it is firmly held to the 
blocks on the porcelain cover. Movement 
in the opposite direction permits the 
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spring to open the claws and release the 
fuse. When clamped to the cover, the 
fuse and cover are manipulated as one 
device and form practically a plug coact- 
ing with the contacts attached to the base 
portion of the porcelain box. The fuses 
are fitted with the so-called type “C” 
contacts, which consist 
of flat blades on each 
side of the fuse tube, 
forming a knife-blade 
switch contact. The re- 
ceiving clips on the base 
of the porcelain box 
are made of spring 
metal of ample con- 
ductivity, and the in- 
sertion of the fuse into 
them is readilv ac- 
complished, not only 
due to the rounded cor- 
ners of the clips but 
also because the cover 
telescopes onto the 
block until it finds its 
seat on the rubber gasket. The arrange- 
ment is such that the box is practically 
closed just before the fuse reaches the 
contact clips. The fuse may, therefore, 
blow while being inserted into the clips 
without injury to the person who may be 
handling the porcelain knob on the out- 
side of the cover. 

A novel feature embodied in this 
box is the method of connecting the box 
to the line and entirely protecting the 
current wires from contact with any of 
the metal parts of the box. The wires 
enter the box through porcelain bushings 
at the bottom of the iron casing. These 
porcelain bushings are held in position 
by means of brass rings, which force the 
head of the porcelain against the bottom 
of the porcelain box with ‘a rubber gasket 
intervening. A water-tight joint is there- 
fore made. The hole in the bushing aligns 
with the hole running through the wall 
of the porcelain box on each side, length- 
wise to the fuse. Attached to the clips 
in which the fuse is received are brass 
castings which are so located that the hole 
in the castings also aligns with the hole 
in the wall of the box. It therefore be- 
comes a very simple matter to insert the 
wire directly through the bushing into the 
hole in the wall of the box, and have it 
find its place in the connecting post. The 
wire is clamped, after it has been properly 
placed in the hole on the connecting post 
by screws easily reached by an ordinary 
screw-driver. 

After the wire once enters the porcelain 
bushing on the bottom of the box it is 
entirely surrounded by porcelain, and is 
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perfectly protected from leakage or con- 
tact with the non-current-carrying parts of 


the box. 

The illustration herewith shows the box 
with the iron cover open and the porcelain 
cover at one side of the box. In manipu- 
lating the device the iron cover is opened. 


2 
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Pote LINE Fuse Box. 

For inspection it is merely necessary to 
turn the porcelain knob so as to release 
the claws, after which the porcelain cover 
may be removed without removing the 
fuse. Should it be desired to remove the 
fuse, the porcelain cover is placed in po- 
sition and the knob manipulated to clamn 


7 Ek NE 
Bi - hes 
i 


” 


639 


The Service Plant of the Louisiana 
Purchase Exposition. 

The accompanying illustration presents 
a part view of the service plant of the 
Louisiana Purchase Exposition. As an- 
nounced in the last issue of the ELEC- 
TRICAL REVIEW, this plant will be for sale 
immediately after the close of the expo- 
sition. The entire service plant was in- 
stalled by Westinghouse Church Kerr & 
Company, 10 Bridge street, New York city. 
As is well known, this consists of four 
3.500-horse-power, Westinghouse vertical, 
cross-compound engines, driving two 
2.000-kilowatt, alternating-current, West- 
inghouse and two 2,000-kilowatt, alternat- 
ing-current, General Electric generators. 
Exciting current is furnished by three 
Westinghouse eighty-kilowatt, 125-volt, 
direct-current generators. These genera- 
tors are direct-driven by Westinghouse 
compound engines. In addition to these 
units, the plant contains jet condensers, 
turbine jet condensers, turbine pumps 
driven by compound engines, Seymour 
disc fans driven by a Westinghouse com- 
pound engine, and two horizontal and one 
vertical drv vacuum pumps. The boiler 
plant consists of sixteen 400-horse-power 
Babcock & Wilcox water-tube boilers, 
equipped with Roney mechanical stokers, 
and boiler accessories. There are two 


mechanical draught plants, each being con- 
nected with two  fourteen-foot fans 


LovutstAaNA PURCHASE EXPOSITION SERVICE PLANT. 


the fuse. The cover may then be with- 
drawn again with the fuse clamped there- 
to. ~ 
The H. W. Johns-Manville Company, 
New York, is the sole agent for 
Sachs “Noark” enclosed fuses and fuse 


protective devices. 


operated by Chandler & Tavlor engines. 
There are also one “Admiralty” pump and 
one Worthington pump, and a Cochrane 
feed water heater with a Holly gravity 
return system. The plant may be pur- 
chased in its entirety, or, if the buver so 
desires, any of the component. parts mav 
he secured. 
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The New Whitney Hot-Wire Meas- 
uring Instruments. 

The 1904 edition of the Whitney Elec- 
trical Instrument Company’s pocket cata- 
logue of its measuring instruments shows 
a line of voltmeters and ammeters of the 
hot-wire type on which the concern has 
been working for a long time past. The 
principle on which these instruments op- 
erate is novel, and their features are such 
as to constitute a distinction in the art 
of measuring apparatus of this class. Fig. 
1 is a diagrammatic illustration of the 
underlying principles. 

A wire a-b, of high resistance, low-tem- 
perature coefficient and non-oxidizable 
metal, is secured at one end to a plate c, 
passed around a pulley d secured to a shaft 
e, and its free end brought back again 
and mechanically though not electrically 
attached to the same plate c. Plate c 
is kept under stress by the spring f, which 
constantly tends to pull it in a direction at 
right angles with the axis of the shaft e, 
and is so guided that it can be moved 
in that one direction only. To the shaft 
e is likewise secured an arm g, bifurcated 
at one end and counterweighted at the 
other. Between the extremities of the bi- 
furcated ends of the arm g is another shaft 
h, on which there is a small pulley and to 
which is attached the needle 1 that gives 
the desired indications; a fine silk fibre 
is attached at one end to one of the arms 
of g, then passes around the pulley and 
the staff h, and finally has its other ex- 
tremity secured to the other arm. The 
arms are springy and serve to keep the 
silk fibre taut. The current to be meas- 
ured flows through the wire a only, enter- 
ing and leaving as indicated by the arrows. 
Evidently, when a is heated by the passage 
of current, it expands, which, as a and b 
were originally under the same tension, 
makes a’s tension relatively less than that 
of b, and equilibrium can be restored only 
when the pulley d rotates sufficiently to 
again equalize the strain. The rotation of 
d, of course, carries g with it and g, in 
moving, causes the silk fibre to rotate the 
shaft which carries the needle. If the 
temperature of the air surrounding the 
instrument changes, a and b are affected 
alike. and their resulting equal expansion 
simply results in a movement of the plate 
c back or forth in its path without any 
tendency to rotate the pulley. 

The advantages, the makers claim, of 
the above construction are: 

First—The member which compensates 
for the expansion of the active wire, due 
to the temperature changes of the sur- 
rounding atmosphere, is not only of the 
same material as the expansion wire itself, 
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but is actually a piece of the same wire, 
and hence has exactly the same mass and 
physical characteristics. The compensa- 
tion must, therefore, be perfect. 
Second—It will be noted that the only 
tension on the wire is that of the spring 
f, which in practice is found to be only 
a small fraction of that necessitated by the 
older construction. The less the wire is 
stressed, the less will naturally be the 
fatigue, and hence the less the error due to 
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this cause. The Whitney Electrical In- 
strument Company does not claim to have 
entirely eliminated fatigue by this modi- 
fication, but repeated tests have so far 
failed to disclose an error due to that cause 
of over three-quarters of one per cent, and 
this error entirely disappears if, after 
being left in circuit for a few minutes, the 
current is temporarily disconnected, the in- 
strument needle adjusted to zero by the 


DETAILS OF NEW Hor-WIRE MEASURING 
INSTRUMENT. 
simple means provided for that purpose 
and more particularly described later on, 
and current again turned on. 

The third objection of great hability 
to burn out on relatively small overloads 
is met by the fact that the new Whitney 
instruments seem inherently more sensi- 
tive and are hence normally worked at a 
lower temperature. This margin of safety 
is such that it is stated that an overload 
sufficient to cause the indicating needle 
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to swing over 120 degrees beyond the ex- 
treme normal limit of the scale when the 
cap is removed, may be carried continuous- 
ly without even affecting the calibration. 

The zero adjustment used in this new 
line of apparatus is also novel. The con- 
ventional method of adjusting zero errors 
in hot-wire apparatus consists in varying 
the stress on the active wire by moving 
one of the abutments to which the wire is 
attached, a procedure which is objection- 
able in that the wire is a member which 
should be tampered with as little as pos- 
sible. In the new Whitney instruments 
the entire moving system, diagrammatical- 
ly shown in Fig. 1, is mounted on a 
single base plate that is free to rotate 
over a small angle around a heavy shaft 
secured to it immediately below and in 
line with shaft h around which the needle 
swings. By means of a lever secured to 
this base plate and projecting slightly 
beyond the cap that covers the mechanism, 
the position of the needle relative to the 
scale may be altered at will without inter- 
fering with the wire in any way. 

While already nearly dead beat in their 
action, an auxiliary damping device, not 
shown in Fig. 1, is employed, this con- 
sisting of an aluminum disc secured to 
the shaft to which the needle is attached 
and swinging between the jaws of a small 
permanent magnet. 

The above instruments are made in both 
portable and switchboard patterns, of any 
range from three volts upward and two 
hundred milliamperes upward. The am- 
meters are all worked on shunts which 
are contained inside of the instrument case 
in the small sizes and are separate in the 
large ones. An idea of the sensibility can 
be obtained from the statement that the 
ammeters work on shunts giving a drop of 
but two hundred millivolts, which is con- 
siderably less than anything heretofore 
attained. 

Machado & Roller, 203 Broadway, New 
York city, who are the general sales agents 
for Whitney electrical instruments, report 


that thev have already received a gratify- 
ing number of inquiries and orders, and 
that the commercial performance of the 
meters shipped has been entirely satisfac- 
tory. An illustration of a portable volt- 
meter of this class is given in Fig. 2. 
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Electric Power for Cotton Mills. 

The Cape Fear Electric Power Com- 
pany has about completed its dam at 
Fayetteville, N. C. The dam is 1,500 feet 
long and backs up the water for twelve 
miles. A number of cotton mills and 
manufacturers, as well as the new cotton 
mill to be built by a company headed 
by Mr. William Coleman, at Fayetteville, 
will make nse of the new power, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW THLEPHONE COMPANY FOR NEW JERSEY—The Tele- 
phone and Telegraph Company of New Jersey has been incorporated 
at Trenton, N. J., with a capital stock of $250,000. The purpose 
of this company is to construct and operate lines of electric tele- 
phone and telegraph. The incorporators are Alfred E. Holcomb, 
H. W. Brigham, G. H. Minster, Samuel S. Moore and Robert Bain. 
The principal office is in Jersey City. 


NIAGARA POWER COMPANY GETS FRANCHISE FROM 
LOCKPORT, N. Y.—The common council of Lockport, N. Y., has 
granted a franchise to the Niagara, Lockport & Ontario Power Com- 
pany, composed of Lockport, Syracuse and New York directors, to 
utilize the city streets for supplying heat, light and electric power. 
By the terme of the franchise the power must be generated from a 
canal built from the Niagara river to Lockport within ten years, and 
$50,000 must be expended on the canal at Lockport within a year. 


PERMANENT RECEIVERS APPOINTED FOR THE RICH- 
MOND PASSENGER AND POWER COMPANY —Notice has been 
given by the Richmond Passenger and Power Company that the 
Merchants’ Trust Company, of New York, has been removed as 
trustee of that company, and that the Central Trust Company has 
been made trustee. On the petition of the Central Trust Company, 
as trustee, Messrs. Northrup and Wickham have been appointed 
receivers of the Richmond Passenger and Power Company by Judge 
Waddill. 


INCORPORATION OF AN EXTENSIVE ELECTRIC RAILROAD 
—The Buffalo, Batavia & Rochester Railway Company has been in- 
corporated at Albany, N. Y., with a capital of $3,500,000. The pur- 
bose of the company is to construct and operate a street electric 
railroad sixty-five miles long, from Williamsville, Erie County, to 
Rochester, with a branch to Akron, Erie County. The directors are 
L. L. Lewis, Stuart R. Mann, Spencer Kellogg, George L. Lewis, 
George E. Pierce, William N. Everts, Charles N. Almy, Robert 
Leslie, L. L. Lewis, Jr., and William C. Carroll, of Buffalo, and 
L. L. Grove, of Williamsville. The principal office is in Buffalo. 


ALASKAN TELEGRAPH COMPLETED—Telegraphic communi- 
cation has been established between Seattle, Wash., and all points 
of Alaska. At 4.47 o’clock on the afternoon of October 6 the follow- 
ing official message was received at Seattle, Wash.: “Sitka, Alaska, 
October 6, 1904. The completion of the government cable from 
Valdez to Sitka, making a complete connection by an all-American 
line with forty-six stations in Alaska, is the beginning of a new 
era for Alaska. Wagon roads and railways will open up the greatest 
Mining centre of the world. Other industries will quickly follow 
and ensure this country’s future prosperity. William L. Diston, 
acting governor of Alaska.” 


GOOD SHOWING OF CONNECTICUT RAILWAY AND LIGHT- 
ING COMPANY—The annual report of the Connecticut Railway and 
Lighting Company for the fiscal year ending June 30 has been filed 
with the railroad commissioners, Hartford, Ct. This report makes 
a good showing for the company, giving a surplus to the amount of 
$46,257. The surplus for the year ending June 30, 1903, was $1,151.- 
56. The authorized capital of the company is $15,000,000. The 
company’s earnings for the year were $1,248,670. The funded debt 
is $11,259,342. The miles run were 5,590,145, and the number of 
passengers carried was 30,087,145. Alden M. Young is president 
of the company; J. E. Sewell, general manager; Lewis Lillie, secre- 
tary and treasurer, and Walton Clark, managing director. 


LARGE RAILWAY SYSTEM FOR NORTH GEORGIA—The 
Tennessee, Georgia & South Carolina Railway Company has applied 
to the courts of Whitefield County, Ga., for a charter of incorpora- 
tion, with $3,000,000 capital stock. The incorporators are W. B. Frink, 
J. D. Cameron, E. N. Frink, D. J. Haynes, of New York city; J. 
A.-Jones, G. W. McAfee, E. N. Butt, William M. Wilson, J. B. Mc- 
Kenney and Merrill Skinner, of Blue Ridge, Ga. The object of the 


-will be operated by electricity early next year. 


company is to build an electric line from Clayton, in Rabun County, 
Ga., through Union, Fannin and Towns counties to Ducktown, 
Tenn.; thence through Walker County, Ga., to Chattanooga. The 
road will be over 200 miles long, and will, it is expected, aid 
materially in developing the copper and iron ore region in that 
section. , 

BALTIMORE COMPANY TO BUILD NEW LIGHT PLANT— 
The Baltimore Electric Power Company has been incorporated by 
Messrs. John T. Stone, president of the Maryland Casualty Com- 
pany; David E. Evans, president of the Maryland Telephone Com- 
pany; Henry W. Webb, vice-president and general manager of the 
Maryland Telephone Company; Robert F. Bonsal, treasurer of the 
Maryland Telephone Company, and William P. Spring, auditor of 
the Maryland Telephone Company. This company is to construct 
the power and light plant of the Maryland Telephone Company. 
The authorized capital stock is $2,500,000, divided into 50,000 shares 
of $50 each. Besides this the company is authorized to issue 
$7,500,000 of bonds. 

NEW TELEPHONE AGREEMENT—It is announced that the 
Providence Telephone Company, with the Southern New England 
Telephone Company, has agreed to relinquish its rights in the towns 
of Westerly, Hopkinton, Richmond, Charlestown, Stonington and 
North Stonington to the Westerly Automatic Telephone Company. 
The Westerly company will become a licensee of the American Tele- 
phone and Telegraph Company, and a sub-licensee of the Providence 
Telephone Company; and the wires of the latter company and those 
of the Southern New England Telephone Company will be the 
property of the Westerly corporation. The trunk lines of the Ameri- 
can Telephone and Telegraph Company will remain the property of 
that company. The agreement between the companies involves the 
payment of stock of the Westerly company to the Providence and 
Southern New England companies for the rights and equipments of 
these concerns, and the appointment of two new directors to the 
board of the Westerly company, two from the Providence company 
and two from the Southern New England company. 


NAVAL WIRELESS THLEGRAPHY—Admiral Manney, chief of 
the bureau of equipment of the navy department, has been pushing 
with great energy the establishment of wireless telegraph stations 
for naval and general maritime use. A report made by him to 
the secretary of the navy shows that the bureau has already estab- 
lished twenty-two stations along the coast. It contains a list of sixty 
additional points where the wireless system is to be installed. The 
stations already established are Cape Elizabeth, Portsmouth, Cape 
Ann, Boston, Cape Cod, Newport, Montauk Point, New York, Nave- 
sink, Cape Henry, Norfolk, Annapolis, Washington, Key West, Dry 
Tortugas, Pensacola, San Juan, Culebra, Yerba Buena Island, Mare 
Island, Cabras Island and Cavité. The stations to be established are 
Frenchman’s bay, Sankaty Head, Nantucket, Nantucket Shoal Light- 
ship, Absecom Light, Cape Henlopen or Delaware Breakwater, As- 
sateague Island, between Currituck Beach Light and Bodie Island 
Light; Cape Lookout, Cape Fear, Cape Romain, Charleston, Savan- 
nah river, Cape Canaveral, Cape Florida, Alligator Reef, Boca 
Grande, Tampa, Cedar Keys, Cape San Blas, Mobile bay, mouth of 
the Mississippi river, New Orleans, Racoon Point, Sabine Passage, 
Galveston, mouth of the Rio Grande river, Bahia Honda, Cuba: 
Guantanamo, Cuba; west end of Porto Rico, Panama canal, east end 
of Panama canal, west end of San Diego, San Pedro, Point Concep- 
tion, Point Sur, Point Arena, Cape Mendocino, Cape Blanco, Colum- 
bia river, Cape Flattery, Port Townsend, Bremerton, Wash.; Sitka, 
Dutch Harbor, Kiska Island, Honolulu, Midway Island, Guam, Tu- 
tuila, Cape Bojeador, Point Piedras, Capones, Olongapo, San Ber- 
nardino, Point Suban, Point Cebu, Point Tabuna, Iloilo, Suriabo 
Straits and Basilan Straits. - 

ELECTRICITY FOR THE LONG ISLAND RAILROAD—It is 
announced that about 100 miles of the Long Island Railroad system 
For several months 
the Long Island Railroad Company has been building a large power- 
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house at Long Island City, and it is expected that this will be ready 


for use next spring. The electric system for the short-haul service 
will be the third rail. 


SAO PAULO POWER COMPANY TO PURCHASE NEW EQUIP- 
MPNT—It is announced that the Sao Paulo Light and Power Com- 
pany, of Sao Paulo, Brazil, will be in the market very soon for 
additional equipment which will necessitate the expenditure of about 
a million dollars. F. S. Pearson, 29 Broadway, New York city, is 
the consulting engineer, and W. P. Plummer, of the same address, 
is the purchasing agent. 


ELECTRIC LIGHTING. 


FARGO, N. D.—The electric light plant at Walhalla is being 
enlarged. 


WAVERLY, IOWA—At a special election it was voted to install 
a municipal electric light plant. 


ALVARADO, TEX.—E. Ouilitch has sold his electric light plant 
to the Alvarado Water, Light and Power Company. 


PITTSBURG, PA.—The council has authorized the expenditure 
of $33,742 for improvements to the electric light plant. 


LINDBORG, KAN.—It is expected that an electric light plant 
will be installed in Lindborg within a few months. The Commer- 
cial Club is interested in the plan. 


OAKLAND, CAL.-—Plans are being drawn for the new buildings 
of the Washington Water Power Company at Spokane. Between 
$35,000 and $40,000 is to be expended. 


DENVER, COL.—An engine with a capacity of 45,000 incandes- 
cent lights of sixteen candle-power each is being installed in the 
plant of the Denver Gas and Electric Company. 


NEW HOLLAND, PA.—M. Nolt has secured a contract to fur- 
nish the borough with electric lights. His plant is located on 
Conestoga creek, about two miles north of the town. 


BARABOO, WIS.—It is reported that the Chicago & North- 
western Railway Company will erect a new electric light plant ip 
this city to light its shops, roundhouse and the general offices. 


BIRMINGHAM, ALA.—The town of Eupora, in Webster Coun- 
ty, is to have an electric light system to be installed by a private 
corporation. The improvement represents an investment of about 
$10,000. 


ALVARADO, TEX.—The Alvarado Water, Light and Power 
Company, represented by A. J. McQuatters, has purchased the 
electric light plant here from E. Quilitch. The consideration was 
about $6,000. ; 


DAVENPORT, IOWA—The Black Hawk Electric Company has 
Leen awarded the contract for installing an electric plant for the 
Public Water Company, of Ottumwa. The plant will cost in the 
neighborhocd of $14,000. 


ABERDEEN, MISS.—The city council has ratified the purchase 
of the E. M. & J. K. Jones electric light plant, and the property 
has been turned over to the city. E. M. Jones will be the superin- 
tendent and general manager. 


SAN FRANCISCO, CAL.—Work has begun on the construction 
of a $50,000 auxiliary transforming station for the North Mountain 
River Power Company on the water front. The Humboldt Construc- 
tion Company has the contract. 


CLINTON, N. ¥.—At a special election the citizens voted to bond 
the village for $7,000, which sum is to be placed in the bands of 
the village trustees to install poles, wires, lamps, etc., necessary to 
distribute current throughout the streets. 


JEFFERSON CITY, MO.—The Jefferson City Light, Heat and 
Power Company has been sold to a Chicago syndicate headed by 
w. N. Horner. The consideration was $80,000. The new manage- 
ment contemplates improving the plant and increasing its capacity. 


BRIDGEPORT, CAL.—It is reported that the Standard Com- 
pany, of Bodie, will furnish the town of Bodie with electric lights. 
The company has been making a number of improvements at its 
power station at Green creek, and is now installing a new generator. 
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MANISTIQUE, MICH.—A contract for the construction of a 
new power station has been awarded by the Manistique Light and 
Power Company to a Chicago concern. The building will be of 
steel, concrete and stone, and calls for an expenditure of $50,000. 


MARSHALL, MICH.—The common council has given the electric 
light commissioners authority to install the machinery for a new 
system of alternating-current street arc lights to replace the old 
lamps which have been in use since 1890. The change will cost 
$2,800. 


STANWOOD, WASH.—Frank H. Rhoads is back of a project 
to install an electric light plant in this city. It is thought that 
ample power could be secured from Pressline lake. Current would 
also be furnished to the towns of Florence, Cedarhome and Syl- 
vana, all within five miles of Stanwood. . 


JUNCTION CITY, CAL.—Work is progressing oD the power 
plant and transmission lines of the North Mountain Power Com- 
pany. The power plant is about completed, and much work has 
been done on the transmission system. It is expected that the 
entire plant will be completed and delivering power to Eureka by 
January 1. i 


MARION, IND.—The Citizens’ Heat and Light Company has 
accepted the franchise recently granted it by the city council. 
Much of the preliminary work has been disposed of and the com- 
pany is rapidly getting into shape to carry out its plans. The 
promoters expect to begin work upon the power-house at once and 


have it in operation in a short time. 


CHARLOTTETOWN, P. E. I—The city council at a recent 
meeting passed a resolution authorizing the employment of electrical 
experts to investigate the question of municipal ownership of the 
town lighting service. The DeLano Osborne Engineering Company, 
consulting engineer, of Toronto and Montreal, will prepare plans 
and estimates of the cost of installation and operation of a ae 
plant. 


PITTSTON, PA.—Improvements are under way at the plant 
of the Citizens’ Electric Illuminating Company that will more 
than double its capacity. Extensions are being made to the pres 
ent building which will add about 2,000 square feet of floor space, 
and the dimensions of the boiler room are being increased to make 
room for Babcock & Wilcox boilers sufficient to generate 600 horse- 
power. A new switchboard will also be installed. 


OBITUARY NOTICES. 


MR. PIÐRRE B. CORNWALL died in San Francisco, Cal., on 
the evening of September 25. Mr. Cornwall was born in Delaware 
County, N. Y., November 23, 1821. He was one of a party of six that 
journeyed to California in 1848, prior to the great gold boom. He 
was the organizer of the Black Diamond Coal Mining Company, the 
Bellingham Bay & British Columbia Railroad, the California Elec- 
tric Light Company and the Mutual Electric Light Company, all of 
California. He was chairman of the California Republican state 
committee, and was the last surviving member of the first California 
legislature, and also of the first California constitutional convention. 
Mr. Cornwall was a president of the Society of California pioneers, 
and a member of the board of regents of the University of California. 


MAJOR-GENERAL CHARLES EDMUND WEBBER died on 
September 23 at London, England. Major Webber was born in 1838. 
He was a conspicuous figure in the service of the British army, 
and received a number of decorations for gallantry in battle. He 
was the founder of the old Society of Telegraph Engineers, now the 
Institution of Electrical Engineers, of Great Britain, and was 
president of this organization in the year 1882. Last May he was 
elected an honorary member of this institution by the council. 
He was a juror of several electrical exhibitions between 1880 and 
1890. For four or five years he was managing engineer and direc- 
tor of the old Anglo-American Brush Electric Light Corporation, and 
at one time was chief engineer of the City of London Electric 
Lighting Company, and had been on the board of the Chelsea Elec 
tric Supply Company. He was buried on Wednesday morniné. 
September 28. 
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PERSONAL MENTION. 

MR. DAY ALLEN WILLBY has contributed an interesting arti- 
cle, entitled “Writing for the Magazines,” in the October issue of 
Gunton’s Magazine, published at Washington, D.C. Mr. Willey is a 
writer of great versatility, and has contributed a number of articles 
to the technical press. 

MR. J. DESMET MAGUIRE has resigned his position as special 
representative of the National Electric Company, Milwaukee, Wis., 
to assume the presidency of the American Electric and Controller 
Company, with headquarters at 12 Dey street, New York city. Mr. 
Maguire's previous connections were as assistant electrical engineer 
of the Metropolitan Street Railway Company, of New York, and he 
was also very popularly known as the president of the Magnet Wire 
Company, New York city. 


MR. OLIVER F. CONKLIN, electrical engineer of the Robbins 


& Myers Company, Springfield, Ohio, was a visitor to New York last 
week. Mr. Conklin has been making extended enquiries into the 
condition of business throughout the country, and reports that, par- 
ticularly in the Middle West, there are evidences that the manufac- 
turers of electrical supplies will have a very busy season. The 
Robbins & Myers Company is ready for the market with a strong 
line of its popular specialties. 

MR. H. L. RISELBY, chief engineer of the Newcastle-on-Tyne 
Electricity Supply Company, Limited, is visiting the United States, 
spending some time in St. Louis and New York. The Newcastle- 
on-Tyne company is one of the largest in Europe, and generates 
energy for the Armstrong-Woodworth Shipbuilding Works, as well 
as a number of other large industrial enterprises. The plant of this 
company also furnishes power to the electric line recently inaugu- 
rated by the Northeastern Railway. 


MR. J. C. SMITH has been placed in charge of a new district 
established by the Western Union ‘1elegraph Company. This district 
is to be known as the fourth district, western division. Mr. Smith 
has for some time been manager of the Western Union office at 
Chicago. His new headquarters will be at Dallas, Tex. He is well 
known in the Southwest, having formerly been manager at Galves- 
ton, Tex. The new district will embrace the lines and offices in 
Texas and Louisiana and include Texarkana, Ark. This territory 
has heretofore been in the second district. 


MR. CHARLES F. SCOTT, as chairman of the reception com- 
mittee of the American Institute of Electrical Engineers which 
entertained the foreign electrical visitors in Pittsburg, Pa., has 1e- 
ceived a memorable token from the representatives of the British 
Institution of Electrical Engineers in the form of a telegram sent 
just before their departure for Europe. The telegram reads: “we 
desire to tender to you and your committee our warmest thanks 
for the kind hospitality accorded to the British Institution of 
Electrical Engineers while visiting your city.” 


ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB, OF PHILADELPHIA—The directory 
of the Engineers’ Club, of Philadelphia, including the charter and 
by-laws revised to June 30, 1904, has been issued. This directory 
is presented in a form convenient for carrying in the pocket. It is 
tastefully bound in a dark blue flexible leather cover. The present 
Officers of the club are Carl Hering, president; Horatio A. Foster 
and Thomas C. McBride, vice-presidents; J. O. Clarke, secretary, 
and George T. Gwilliam, treasurer. 


THE WORCESTER POLYTECHNIC BRANCH OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL PNGINEERS—The first meet- 
ing of the Worcester Polytechnic branch of the American In- 
stitute of Electrical Engineers was held on September 30. 
There were thirty-five members and visitors present. The 
meeting was called to order by the president, J. H. Johnson, 
class of 1905, who gave a brief description of the formation of the 
branch and its objects. The speaker of the evening was Mr. H. C. 
Walter, who presented an original paper on “The Experimental De- 
termination of the Regulation of Alternators.” This paper gave 
the results of a series of experiments conducted at Purdue Univer- 
sity, La Fayette, Ind., by Messrs. Riebel and Martin. Four different 
methods were used in these experiments, and each method was 
illustrated and explained by means of lantern slides. A meeting 
was held on October 14, when the Institute papers on high-tension 
transmission were discussed. 
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ELECTRICAL SECURITIES. 

Although in some quarters it was predicted that the buoyancy 
of the stock market during the last two weeks was due to profes- 
sional manipulation, and a reaction was about due, the market 
last week attained a new record for active dealings. On at least 
three days there were dealings in some 4,000,000 shares. The clos- 
ing prices for the week show a general gain. One of the encourag- 
ing characteristics in the recent market development is the con- 
tinued confidence of the adherents of a rising market. Despite the 
continued advantageous quotations, there has been no extensive liqui- 
dation, and it seems barely probable that, under the prevailing cir- 
cumstances, those who have stocks to sell will hold them in the hope 


of better chances. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 8. 


New York: Closing. 
Brooklyn Rapid Tramsit..............-..00. 58% 
Consolidated Gas..............c cece ceeace 211 
General Electric.............. cece cece cens 172 
Interborough Rapid Transit................. 147 
Kings County BFlectric........... 0... cece ees 188 
Manhattan Elevated................cceeeees 1543% 
Metropolitan Street Railway................ 120% 
New York & New Jersey Telephone.......... 156 
Westinghouse Manufacturing Company...... 180 


The earnings of the Brooklyn Rapid Transit Company show 
a gain of $300,000 for the first three months of the current fiscal 
year, beginning July 1. This makes the earnings for the twelve 
months preceding October 1 just above $15,000,000. The gross 
earnings for the year ending July 1 were $14,738,709, an increase 
for the year of $1,458,000. 

The Commercial Cable Company offers to shareholders $1,000,000 
unissued share capital pro rata at par, under the following con- 
ditions: each shareholder of record October 25 shall have the privi- 
lege of subscribing to one new share for every fifteen held on that 
date. Subscriptions must be made not later than October 25, and 
accompanied by payment in full for shares subscribed for. The 
right to subscribe will cease on that date. 


Boston - Closing 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 257%, 
Massachusetts Electric..............0...0005 56 
New England Telephone.................... 130 


Western Telephone and Telegraph preferred... 92 


The Edison Electric Illuminating Company has declared a regu- 
lar quarterly dividend of 21% per cent, payable November 1 to 
stock of record October 12. 


Philadelphia : Closing. 
Electric Company of America............... 84% 
Electric Storage Battery common........... 661% 
Electric Storage Battery preferred.......... 6614 
Philadelphia Electric....................00. 7 
Union “Crachionsicc5. gee goers et vove leaks 553 
United Gas Improvement................... 96 

Chicago: Closing 
Chicago Telephone.................cceceaee 121 
Chicago Edison Light...................... 1521, 
Metropolitan Elevated preferred............ 62 
National Carbon common................... 32 
National Carbon preferred.................. 107 
Union Traction common.................... 7 
Union Traction preferred.................. 32 


It is stated that September was one of the best months in 
the year for the National Carbon Company. The directors will 
meet in Cleveland about the last week in October to take action 
on the usual quarterly dividend of 1% per cent on the preferred 
stock, payable November 15. 

Applications to the Chicago Edison Company for current dur- 
ing September were 20 per cent larger than for the same month 


last year. 


tü ELECTRICAL REVIEW 


NEW INCORPORATIONS. ; 

MADISON, WIS.—Pine Bluff Telephone Company. $10,000. 

JACKSON, MISS.—Amory Light and Power Company. $8,000. 

CASSVILLE, MO.—The Cassville Milling and Power Company. 
$15,500. 

PLATTSBURG, OHIO—Home Telephone Company. 
from $10,000 to $20,000. 

ST. LOUIS, MO.—Kinloch Long-Distance Telephone Company. 
Increased from $2,000,000 to $3,000,000. 

GUTHRIB, OKLA.—Star Telephone Company. $1,000. Incor- 
porators: W. L, and M. J. Miller, and J. S. Huffman. 

AUSTIN, TEX.—Hubbard City Telephone Company. $5,000. In- 
corporators: C. W. Hobson, A. L. Collins and Hyde MacFarlan. 

COLUMBIA, S. C.—The Graniteville Telephone Company. $3,- 
500. Incorporators: W. A. Giles, T. H. Rennie and G. L. Knight. 

PHOENIX, ARIZ.—Badger Telephone and Telegraph Company. 
$1,000,000. Incorporators: F. M. Fish, W. G. Whitehead and J. K. 
Fish. l 

NEW YORK, N. Y.—New York & Montauk Telephone Company. 


$5,000. Directors: F. W. Miller, L. G. Johnson and B. L. Schuman, 
New York. 


FAIRFAX, OKLA.—The Fairfax Telephone Company. $10,000. 
Incorporators: John A. and C. Eby, of Holt, Mo.; R. C. and E. Nash, 
of Fairfax. 


PORTLAND, ME.—Bucksport Lighting Company. $15,000. 
President, H. L. Cram, Portland, Me.; treasurer, A. J. Desmond, 
Portland, Me. 


BIRMINGHAM, ALA.—Magnolia Electric Railway and Power 
Company. $250,000. Incorporators: J. H. Price, C. V. Ratcliff and 
L. E. Schilling. 


ALBANY, N. Y.—The Madrid Telephone Company. $10,000. In- 
corporators: E. M. Akins, Lisbon, N. Y.; G. P. Hosford, F. T. 
Rutherford, Madrid, N. Y. 


INDIANAPOLIS, IND.—Western Grove Telephone Company. 
$320. Directors: W. F. Thomas, J. C. Hamilton, J. Binford, Sylves- 
ter Jessup and C. W. Pusey. 


Increased 


NORMAN, OKLA.—The Farmers’ Central Telephone Company. 
$5,000. Incorporators: G. E. Fuller and J. W. Abscher, of Franklin, 
and J. P. M. Ham, of Norman. 


COLUMBUS, OHIO—The Oil Belt Telephone Company. $25,000. 
Incorporators: Harry E. Graham, C. M. Graham, E. N. Graham, 
Edelbert Graham and Joseph R. McKnight. 


WILMINGTON, DEL.—The Fairchild & Olney Machine Com- 


pany; to construct and operate by electricity or other motive power 
railways and rapid transit lines. $300,000. 


COLUMBUS, OHIO—The Ottumwa Telephone and Electric Com- 
pany. $150,000. Incorporators: J. A. Smith, E. A. Williams, Charles 
K. Carter, Fred L. Taft and G. M. Wagner. 


COLUMBUS, OHIO—Marion-Bucyrus Railway and Light Com- 
pany. $250,000. Incorporators: Ellis Bartholomew, G. K. Canfield, 
Charles B. Selby, G. A. Bartholomew and P. W. Ditto. 


HARRISBURG, PA.—St: Marys Street Railway Company; $42,- 
000; president, Harry G. Stackpole, Ridgeway. Sunbury & Selins 
Grove Street Railway; $30,000; president, L. G. Brown, York. 


SPRINGFIELD, ILL.—Wisconsin Railroad Company. $25,000. 
Incorporators and directors: Robert E. Burke, Henry Lutzen- 
kirchen, Clayton E. Crafts, Harry K. Crafts and Abraham L. Shiff- 
man, all of Chicago. 


JERSEY CITY, N. J—Panama-American Corporation; to manu- 
facture, store, sell and distribute electricity and gas for light, heat 
and power. $200,000. Incorporators: Luis P. Nebot, Brooklyn; 
Kingsland N. Spencer, Tarrytown, and J. Samuel Piza, East Orange, 
N. J. 


PITTSBURG, PA.—O’'Hara Street Railway Company; $42,000; 
directors, William A. Stone, Allegheny, P. Ridge, Stephen Stone, 
A. P. Meyers, Joseph Keeling, Pittsburg. Harmer Street Railway 
Company; $24,000; directors, Joseph Keeling, Frank W. Jarvis, 
P. Ridge, Stephen Stone, A. P. Meyer, Pittsburg. 
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TELEPHONE AND TELEGRAPH. 
DETROIT, MICH.—The Bell Telephone Company is installing a 
new system in Windsor. * 
UNIONTOWN, PA.—The Tri-State Telephone Company has com- 
pleted its line to Point Marion. 
ST. JOHN, KAN.—The St. John Telephone Company is install- 
ing a new central exchange here. 


JACKSONVILLE, FLA.—The Postal Telegraph Company has 
opened a new Office at Jacksonville. 


CONTINENTAL, OHIO—The farmers in the vicinity of Rice 
have organized a telephone company. 


YORK, PA—The United Telephone and Telegraph Company 


will rebuild its entire line in Littlestown. 


JOHNSTOWN, PA.—The Bell Telephone Company has made ` 
nections with Berlin, Meyersdale and other points. 


FARGO, N. D.—The long-distance telephone line is to be ertend- 
ed from Cando to Bisbee, Rolla and Perth this fall. 


LITTLE ROCK, ARK.—The Black Springs Telephone Company 
has started work on a new line to Cherry Hill and Oden. 


COLOMA, MO.—The Carroll County Telephone Company has sold 
its exchange and rural lines running into Tina to the town. 


TILTON, N. H.—The Citizens’ Telephone Company is putting 
in a line to Northfield Center, and expects to continue it to Canter- 
bury. 


GAZELLBD, CAL.—The Moffit Creek Lumber Company is build- 
ing a telephone line from Gazelle to its mill, a distance of ten 
miles. 


EL PASO, TEX.—The Southwestern Telephone Company will 


extend its line to Clint, San Elizario and Ysleta, in the direction of 
Uvalde. 


DAYTON, OHIO—The $250,000 bond issue of the Home Tele- 
phone Company has been taken up by the Dayton Savings and 
Trust Company. 


ADAMS, NEB.—F. B. Daser is president, and W. C. Gray, secre 
tary-treasurer, of a company which will install a local telephone sy® 
tem by December i. 


SAN FRANCISCO, CAL.—The Pacific States Telephone Com- 
pany will build a three-story building at West Mission and Crocker 
streets, to cost $50,000. 


SAN DIEGO, CAL.—The local system, built and owned by W. F. 
Holt, has been sold to the Arizona Consolidated Telegraph and 
Telephone Company for $15,000. 


RIVERSIDE, CAL.—The Home Telephone Company has been 
granted a franchise to build and operate a telephone line between 
Riverside and the north county limits. 


COTTONWOOD, MINN.—The Home Telephone Company has 3 
cured a sufficient number of patrons to warrant the construction of 
three rural telephone lines. Work will begin at once. 


‘GALVESTON, TEX.—A new company has been formed in this 
city entitled the Humble Telephone and Telegraph Company, for 
the purpose of connecting with the oil field at Humble. 


INDEPENDENCE, MO.—J. S. Haley has sold the independent 
telephone exchanges in Warrensburg and Knobnoster, Mo., to the 
Kinloch Long-Distance Telephone Company, of St. Louis. 


La GRANGE, GA.—Arrangements have been perfected which 
will connect La Grange local telephone system with 125 new tele 
phones located among the farm houses in Harris County. 


BANGOR, ME.—Milliken, Wren & Porter are building a telephone 
line from Sherman to Island Falls. They expect to build to Smyrna 
Mills this fall and in the spring to run a line to Kingman. 


RUTLAND, VT.—Work on the new line of the New England 
Telephone Company from Burlington to this city is being pushed, 
and it is expected that it will be completed in a few weeks. 


WRAY, COL.—The Wray Telephone Company has its lines CoP 
pleted west to Brush, east to Stratton, Neb., and southeast to St. 
Francis and Atwood, Kan., besides local exchanges at Trenton, 
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Stratton and Haigler, Neb., at St. Francis, Kan., and Wray, Yuma 
and Akron, Col., and many ranch lines and county lines from each 


of these points. 

HAMILTON, OHIO—An independent telephone company to fur- 
nish a local service to Milcreek valley business men is being talked 
of by members of the Elmwood Place Business Men’s Club. 


BUFFALA, N. Y.—Announcement is made of the opening of the 
New York Central’s private telephone system between New York 
and Chicago. The line represents an expenditure of $200,000. 


JACKSONVILLB, FLA.—The Jacksonville Telephone Company 
has been reorganized by the formation of a company with J. C. 
L’Engle and others as incorporators. The capital is $100,000. 


UTICA, N. Y.—The Central New York Telephone and Telegraph 
Company has been granted by the Geneva officials the privilege of 
building an extension to the municipal subways in that city. 


TULTON, N. H.—The Citizens’ Telephone Company has begun 
to build a line to Northfield Center. From there it is expected 
that it will run to Canterbury and connect with the Canterbur 


line. 
NEWARK, OHIO—The Newark Telephone Company is extend- 

ing a side line from the Newark and Mt. Vernon road up the Welsh 

Hills road, three miles north of the city, where it has a number of 


new subscribers. 
HANNIBAL, MO.-—The stockholders of the Bluff City Telephone 

Company have elected the following directors: J. F. Davidson, 

George W. Whitecotton, J. P. Hinton, T. G. Dulany, W. C. Kettering, 


M. G. Conger and W. C. Keeler. 
CRIPPLE ORBEK, COL.—It is announced that the Colorado 


Telephone Company will install an automatic system in this city. 
The improvements to be made in the Cripple Creek district will 


cost approximately $100,000. 

DAYTON, OH1O—The village council of Miamisburg has granved 
a franchise to the Montgomery County Telephone Company. The 
company is composed largely of Dayton business men, who are also 
stockholders in the Home Telephone Company. 


MONTICBLLO, ILL.—The People’s Telephone Company has sold 
its system to the Maroa Mutual Telephone Company, possession to 
be given November 1. The consideration is $13,500, being $45 per 
telephone for 300 telephones. This gives Maroa one system. 


NEWARK, N. J.—Work will shortly be begun upon a five-story 
brick and stone structure at the corner of Gates avenue and Bloom- 
field avenue. The building is to be erected by the New York & 


New Jersey Telephone Company, to be used as a telephone exchange. 


SYRACUSE, N. Y.—The Central New York Telephone Com- 
pany is laying conduits in three sections of the city. In them cables 
will be placed which will do away with the poles and overhead wires 
now in use. The conduits will be four miles in length and will cost 


$80,000. 


GREENFIELD, MASS.—The New England Telephone Company 
will construct a line at once connecting Greenfield and West Deer- 
field. It will run to Stillwater bridge over the Deerfield, and will 
be a great convenience to West Deerfield. Another line is to be 


built to Bast Deerfield. 


DES MOINES, IOWA—The Mutual Telephone Company is plan- 
ning extensions of its lines to Adelphia and also to Ivy in the near 
future. These will not only provide good telephone service for these 
towns, but will also benefit the farmers living along the routes, 


Some of whom now have private lines. 


FAULKTON, S. D.—The farmers living in the vicinity of Mans- 
field have organized what will be known as the Farmers’ Telephone 
Company. The company will construct a rural telephone line. The 
Officers of the company are: president, John Harrington; secretary, 


George Woodford; treasurer, Charles Granger. 


LA CROSSE, WIS.—The line of the Tri-State Telephone Com- 
pany has reached La Crosse and connections have been made, thus 
giving La Crosse communication with Minneapolis and all points 
in the Northwest. The large cable across the Mississippi river has 
been finished and the line is practically completed. 
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CULLMAN, ALA.—E. T. Gable has sold his interest in the Cull- 
man Telephone Company to S. L. Sherill, of Hartselle, who owns 
the Hartselle telephone system. The interests will be combined and 
the system improved and extended. A line has been already built 
from Hartselle to Lacom. This will be extended to Cullman. 


FITZGERALD, GA.—The Bowen Telephone Company has se- 
cured connections with the Southern Bell Telephone Company, and 
the local exchange is now prepared to furnish long-distance service 
to nearly all, parts of the state. The line of the Southern Bell com- 
pany skirts the western and northern boundaries of the city. l 


TWO HARBORS, MINN.—E. J. Cooper, of Minneapolis, is in- 
terested in a project to build a telephone line between Two Harbors 
and Grand Marias. The distance between the two points is 110 
miles, and it is said work will be commenced immediately after 
a franchise is secured from the village council of Grand Marias. 


CLEVELAND, OHIO—Secretary F. B. Hoge, of the United 
States Telephone Company, is authority for the statement that 


Pittsburg and Kansas City will be connected by independent lines 
by the first of the year. The work of stringing wires over the 
mountains east of Pittsburg to Philadelphia and Harrisburg is 


rapidly being completed. 
ROMULUS, N. Y.—The county telephone company recently or- 
ganized in this village is to be called the MacDougall Telephone 
Company. Work is to be commenced at once, so that the line will 
be in operation before winter sets in. The stockholders have elect- 
ed the following officers: president, Addison Baldridge; vice-presi- 
dent, R. C. Allen; secretary, Clarence C. Updyke; treasurer, Alex- 


ander Baldridge. 

COLORADO SPRINGS, COL.—M. H. Spere and H. C. Kinsman 
have been granted a twenty-year franchise to conduct an independ- 
ent telephone system in Colorado City. The El Paso Telephone 
Company, capitalized at $500,000, has been organized with the 
following officers: president, N. B. Hames; vice-president, William 
Gesford; treasurer, C. D. Taylor; secretary, Robert McReynolds. 
The company expects to begin work at once and ultimately to extend 
the system throughout the state. 

EL PASO, TEX.—The Colorado Telephone Company now operates 
long-distance telephones into Las Vegas from the north and it is 
announced that it has decided to extend this line as far south as 
Socorro, touching Santa Fe, Albuquerque, Cerillos, Belen and other 
towns. The company, it is said, has appropriated $100,000 to carry 
the work through. It is understood that the idea is to eventually 
extend the line as far as Las Cruces and thus get connection with 


El Paso. 

READING, MICH.—The Reading Central Telephone Company, 
of this place, and the Beil Telephone Company have entered into 
an agreement whereby the Bell people are to have exclusive local 
exchange in Hillsdale city and the Reading Central] company is 
to have the remainder of the county. The Bell local exchange in 
this village has been transferred to the Reading company, this 
arrangement gives patrons of these companies access to over a 
thousand telephones in the county. 

UTICA, N. Y.—At a regular meeting of the directors of the 
Central New York Telephone Company held at their building in 
this city, statistics were presented by President U. N. Bethell, 
showing the rapid growth of the Utica exchange and the urgent 
need of more subway facilities, and recommending the appropria- 
tion of $50,000 for this purpose. His recommendation was adopted 
and the work ordered begun immediately. The amount to be ex- 
pended does not include underground cables, which will be supplied 
later, but is to be applied wholly in extensions of the company's 


underground system. 
ELIZABETH, N. J.—The New York & New Jersey Telephone 
Company has sent notices to its subscribers announcing a reduc- 
tion of from twenty to forty per cent in telephone rates after Octo- 
ber 1. To talk with New York now costs twenty-five instead of 
thirty-five cents at a pay station, and twenty instead of twenty-five 
cents over a subscribers’ telephone. The subscribers’ rate to Jersey 
City is fifteen instead of twenty-five cents. The rate is twenty 
instead of thirty-five cents at a pay station. Corresponding cuts 
have been made all through New Jersey. Local rates are now five 


cents a call throughout the state. 
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ELECTRIC RAILWAYS. 


RACINE, WIS.—An electric railway from Racine to Corliss, 
seven miles, is projected. 


DOYLESTOWN, PA.—A power-house to cost $200,000 is to be 
erected at Yardley by the Yardley & Newhope Trolley Company. 


BENICIA, CAL.—An electric railroad is projected for Martinez 


and surrounding country, to accommodate the heavy overload traffic 
between nearby towns. 


ERIE, PA.—The promoters of the Erie, Wattsburg & Corry 


Electric Railroad have commenced the work of grading between 
Wattsburg and Lowville. 


MILWAUKEE, WIS—tThe Milwaukee Electric Railway and 


Light Company has received fifty new cars which will be placed in 
service on various lines at once. 


STILLWATER, MINN.—The electric railway system will be 


extended to South Stillwater. Work will begin early in the spring 
and will be pushed to completion. 


MONROE, MICH.—A new shore line is being surveyed from 
Pointe Place on the outskirts of Toledo to Monroe Beach. It is said 
that the road will operate only during the summer resort season. 


SAN JOSE, CAL.—The supervisors have granted a franchise to 
the Interurban company for an electric railway from this city 


to Palo Alto. The road will connect with the San Jose & Saratoga 
line. 


LISBON, OHIO—Plans have been perfected by the syndicate 
which proposes to construct a new belt electric road down Little 


Yellow creek. The survey has been partly made, and will be com- 
pleted as soon as possible. 


NEW ALBANY, IND.—The White Sulphur Wells Company, in 
Crawford County, is making a survey for an electric line from the 


wells to Leavenworth, and if a feasible route can be found a 
line will possibly be built next spring. 


TOLEDO, OHIO—The Toledo & Indiana Electric Railroad Com- 
pany has closed a deal for twenty acres of land at Stryker. The 


company proposes erecting at this point a power-house with a capac- 
ity for operating about 200 miles of road. 


WASHINGTON, PA.—The Monongahela, Ellsworth & Washing- 
ton Electric Railway Company is securing rights of way between 
Monongahela and Odell on the National pike. Monongahela and 
Bentleyville have already granted a franchise to the company. 


WHEELING, W. VA.—Work on the new trolley line from 
Sistersville south to Friendly, a distance of five miles, has been 


started. In time this line is expected to be continued to Parkers- 


burg, and to form part of what will be a through line from Wheel- 
ing to Parkersburg. 


OKLAHOMA CITY, O. T.—Work on the construction of the 
interurban electric line from this city to Sulphur Springs, I. T., 
will begin within the next sixty days. The contract with the con- 


struction company provides that the line shall be completed and in 
running order within two years. 


NEW HAVEN, CT.—The Middletown Street Railway Com- 
pany has been sold to the New York, New Haven & Hartford Rail- 
road Company. The sale was perfected at the rate of $15 per share 


of stock, the par value of which is $25 per share. The capital stock 
of the company amounts to $125,000. 


HAGERSTOWN, IND.—Charles Michaels, of Newcastle, is re- 
viving the abandoned project of an electric line to connect Rich- 
mond and Anderson by way of Hagerstown and Newcastle. Here- 
tofore rights of way have been obtained along highways, but Mr. 
Michaels plans to parallel the Pan-Handle railroad. 


SALAMANCA, N. Y¥.—The business men of Alfred have taken 
steps looking to the building of a trolley line from the Alfred sta- 
tion to the village. It is estimated that the cost will be $30,000. 
A committee consisting of C. D. Reynolds, E. E. Hamilton, A. B. 


Cottrell, W. H. Crandall, C. L. Ford and D. S. Burdick has been 
appointed. 


SPOKANE, WASH.—F. A. Blackwell, president of the Coeur 
d’Alene electric line, has signed contracts with the Westinghouse 
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Electric and Manufacturing Company for two additional rotary 
converters and transformers. The machines will be installed in 


the Greenacres substation and the Ross substation and will triple 
the power of the line. 


SPRINGFIELD, OHIO—It is expected that the Springfield, 
South Charleston, Washington Court House & Chillicothe Electric 
Railway Company’s line will be completed as far as South Charles- 
ton by December. The route has been established and a twenty-five 


year contract signed with the Springfield, Troy & Pique Electric 
Railway Company for power. 


WASHINGTON, PA.—AIll the rights of way have been secured 
for the trolley line which will be built between this place and 
Library by William Flinn, of Pittsburg, and other capitalists. It 
is estimated that the line will cost $900,000. The amount expended 


for preliminary surveys and rights of way is $20,000. The country 
to be traversed is principally farm land. 


DULUTH, MINN.—The contract for clearing the right of way 
for the Bayfield, Lake Shore & Western Railway has been let and 
work commenced. The object is to eventually extend the line to 
the head of the lakes. At present the company will rush work on 
a fifteen-mile extension to the town of Cornucopia. It is hoped 


to complete the clearing-up contract in sixty days, after which the 
grading and bridge work will begin. . 


ALBANY, N. Y.—The Oneonta, Charlotte Valley & Cobleskill 
Railway, Light and Power Company has been organized to build 
an electric railway from Cobleskill to Oneonta, by way of the Char- 
lotte valley. The officers of the company are Chester G. Payne, of 
Charlotteville, president; Charles G. Mallett, of Cobleskill, vice- 


president; F. W. Olmstead, of South Worcester, secretary. A pre 
liminary survey will be made at once. 


KANSAS CITY, MO.—The Bonner Springs & Kansas City elec- 
tric railway has been chartered in Topeka, and John W. McDaniels, 
president of the company, says construction work on the line will 
begin at once. The right of way has been secured and surveyed. 
The line is expected to be in operation by May 1. The officers of the 
company are: John W. McDaniels, president and general manager; 
H. S. Burgin, vice-president; Willard Merriam, treasurer; William 
H. Smith, secretary; C. F. Hutchings, general counsel. 


CHATTANOOGA, TENN.—An application has been filed in the 
register’s office for a charter for the Florence: & Clifton Railroad 
Company. The incorporators are E. Watkins, J. C. Janes, W. G. M. 
Thomas, R. W. Barr and C. H. Smith. The capital stock is to be 
$100,000. The road is to be built from Florence, Ala., to Clifton, 
Wayne County, Tenn., a distance of seventy-six miles. It is ex- 
pected that the actual work of construction will be commenced 
within the next thirty days and be pushed rapidly to completion. 


PITTSBURG, PA.—Plans have about been completed for the 
erection of a trolley from McKeesport to Irwin by the Pittsburg 
& Westmoreland Traction Company. The new company, it is said, 
is being financed by the Union Trust Company of Pittsburg. The 
right of way from McKeesport to Irwin will be over private property 
almost the entire distance. The new line will connect at McKees- 
port with the main line of the Pittsburg Railways Company. Cars 


running direct from Pittsburg to Irwin, it is expected, will be in 
operation before the first of the year. 


SAN DIEGO, CAL.—At a meeting of the board of harbor com- 
missioners it was decided to grant the application of B. S. Babcock 
for a franchise to construct and maintain a double electric car 
line along about a mile of property over which the commission !8 
supposed to have control. This franchise will connect the street 
car line, for which he has a franchise, with the Cuyamaca railroad 
and the Coronado belt line, while the other end of the line to be 
constructed will connect with the La Jolla and Pacific Beach line, 
which it is said is also to be electricized in the near future. 


BLOOMINGTON, ILL.—At a meeting held at Clinton, the De 
catur, Clinton & Bloomington Interurban Railway Company was 
incorporated and the following officers elected: Harry Shlauder- 
man, Decatur; W. P. Carle, Wapello; Edwin Weld, Clinton; L. M. 
Murphy, Clinton; T. N. Leavitt, Maroa; H. W. Knight, Kansas 
City. Bloomington will be the main headquarters, and the power- 
house will be built at Clinton. The right of way has all been 8 
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cured, and it is expected that the work of construction will begin 


soon. 
OSHKOSH, WIS.—The Oshkosh & Western Electric Railway 
Company has been incorporated for the purpose of building an elec- 
tric line from Omro to Berlin and also operating a line between 
Omro and Oshkosh. The incorporators are Joseph H. Porter, George 
Hilton, Oshkosh; Clement C. Smith, Milwaukee, and C. S. Morris, 
Berlin. The capital stock of the company is placed at $10,000, with 
the intention of increasing it rapidly as the necessity appears. It 
is the belief that all the capital required for the road will be 
raised at Oshkosh and Berlin and at intermediate points. 


ALLENTOWN, PA.—A charter was granted to the Danville 
& Northumberland Street Railway Company, the incorporators of 
which are F. C. Angle, of Danville; W. F. Pascoe, of Allentown; 
L. P. Bane, of Pittsburg; C. M. Howell, of Northumberland; J. P. 
Ranner, of Easton, and William F. Pascoe, of Coopersburg. The 
trolley will be an extension of the Danville & Bloomsburg road 
and will connect with the Northumberland & Sunbury street rail- 
way, at Northumberland. At Sunbury a connection will be made 
with the new road being built by Monroe M. Kulp from Sunbury 
to Shamokin. This in turn will connect with roads leading from 


Shamokin to Mt. Carmel and other points in the coal region. 


LANCASTER, PA.—Civil engineers have completed the survey 
of the proposed trolley line from Mt. Joy to Middletown, for the 
Philadelphia, Lancaster & Harrisburg Street Railway Company, 
which will form the link of a line from Harrisburg to Philadelphia. 
Between Lancaster and Harrisburg the road takes in Mt. Joy, 
Rheems, Florin, Elizabethtown and Middletown. In the other di- 
rection the Lancaster & Coatesville line is under construction and 
east of Coatesville the West Chester Railway Company is building 
a line. The Philadelphia, Lancaster & Harrisburg Railway Com- 
pany, -it is said, proposes to run cars at the rate of fifty miles an 
hour. If all the lines connected are brought to the same standard, 
the trip from Harrisburg to Philadelphia can be made in less than 


three hours. 

EUGENE, ORE.—The Willamette Valley Electric Railroad Com- 
pany has filed with the county clerk of Lane County a notice 
of appropriation of the water of the McKenzie river in the vicinity 
of Martin’s Rapids, thirty miles east* of Eugene, the water to be 
diverted in a canal to furnish power for generating, electricity for 
the operation of trolley lines, electric lights, etc. The proposed 
canal will be about three miles long, and will extend from Martin’s 
Rapids to the mouth of Gate creek. There is a fall between these 
two peints sufficient to furnish all the power the company will 
need for the operation of its entire system of railways. A site 
for a power plant has been selected, and it is expected that work 
will commence on the building and the canal within a few weeks. 
The estimated cost of the canal alone is $75,000. 


SEATTLE, WASH.—Articles of incorporation of the Seattle, 
Everett & Skagit Electric Railway Company have been filed in the 
office of the county auditor. The company is capitalized at $2,000,- 
000, and the officers are W. H. Goldson, of Calfornia, president; 
P. J. Farley, of Seattle, vice-president and treasurer, and Edwin 
S. Gill, of Seattle, secretary. A line will be constructed from 
Seattle to Everett. Work will begin as soon as the necessary 
details can be completed in connection with this and the other 
electric lines which are to be built by the same parties. The 
other lines are the Snohomish & Cherry Valley road and the Seattle, 
Renton & Tolt road, both of which were incorporated a few months 
ago, and which will be part of a network of electric lines cover- 


ing the country to the north of Seattle. 


MEMPHIS, TENN.—The Paragould & Memphis railway will 
begin construction work on several very important extensions of 
that line at an early date. These extensions are north from Card- 
well to Poplar Bluff, Mo., a distance of about fifty miles; west from 
Cardwell to Paragould, a distance of about twelve miles; southwest 
from Manila, Ark., to Marked Tree, Ark., about thirty miles, and 
southeast from a point south of Manila to Osceola, Ark., on the 
Mississippi river, about sixteen miles, making a total of about 108 
miles. The company now operates twenty-four miles of line, from 
Cardwell to Manila, Ark., which connects Cardwell with the Para- 
gould Southeastern. At Paulding connection is made with the 
Frisco system, and at Manila with the Jonesboro, Lake City & 
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Eastern. An extension to Poplar Bluff will give the line a con- 
nection at Rector with the Cotton Belt, and at Pine Bluff with the 
Frisco and Iron Mountain roads. The extension to Paragould will 
also reach the Cotton Belt and Iron Mountain, while that to Marked 
Tree as well as Osceola will reach the Frisco at these points. 


HAVERHILL, MASS.—It is announced that the controlling in- 
terest in the Haverhill Electric Company has been sold to a syndi- 
cate now controlling the Malden Electric Company and other similar 
plants in this state. The price paid is said to have been $175 a 
share. The directors of the Haverhill] company are Martin Taylor, 
president; C. C. Griffin, treasurer; William A. Brooks, William H. 
Floyd, Charles N. Kelley, Lamont H. Chick, Frank C. Wilson and 
J. Otis Wardwell. The capitalization of the company is $153,000, 
with the shares at a par value of $100. The statement of the com- 
pany, which was filed this year with the state gas and electric 
light commission, shows that the company has total assets of 
$378,615.18, the cost of the plant being fixed at $340,352.30. The 
earnings for the year ending June 30, 1904, were $86,385.79. 


COLFAX, WASH.—A company has been organized for the pur- 
pose of constructing an electric railway from Colfax to Palouse, 
in the state of Washington, and W. W. Tracy, of Butte, is the gen- 
eral manager of the enterprise. The company is named the Whit- 
man Electric and Power Company. It is proposed to construct and 
operate a line of road from Colfax up Spring Flat creek, through 
the town of Albion to Palouse City, a distance of twenty-four miles; 
to give railroad connection to each of these cities with the Northern 
Pacific railway and Oregon Railway and Navigation railway; also 
to continue the road out of Palouse City into Idaho and up the 
Palouse river toward the town of Princeton, Ida., thereby tapping 
a heavily timbered and hay-raising country, and furnishing supplies 
to the mining regions above, a further distance of fifteen miles or 
more, as traffic demands. Also to build a spur from the main line 
at the junction of Four-Mile creek up Four-Mile creek to a point 
near the town of Viola, Ida. I. B. Harris is the president of the 
company, and Charles F. Stewart is the secretary. 


LEGAL NOTES. 


FINANCIAL LOSS DUE TO QUARANTINE—The Hoosac Val- 
ley Railway Company, North Adams, Mass., has instituted suit 
against the town of Williamstown, because it established a quaran- 
tine against North Adams, excluding people of the latter town from 
its boundaries when there was an outbreak of smallpox there. 
The railway company claims that the quarantine was unneces- 
sary and illegal and that it suffered considerable financial loss 
thereby, damages for which amount are asked. 

UNLAWFUL DISCRIMINATION—D. L. Phillips, in the cir- 
cuit court of Pulaski, Arkansas, brought suit against the South- 
western Telegraph and Telephone Company for unlawful discrimina- 
tion against him in refusing to supply him with telephone con- 
nection at his residence. The claim was made that he had made 
demand for connection daily from July, 1899 until February, 1900. 
He asked damages for one hundred dollars for each day. The court 
held that the plaintiff did not allege discrimination and dismissed 


the complaint. 

TELEPHONE LINES ON A RURAL HIGHWAY—The supreme 
court of Kansas has split upon the question as to whether the 
construction and maintenance of a telephone line upon a rural 
highway is an additional servitude for which compensation must 
be made to the owner of the way over which the highway exists. 
The question was brought up when the Johnson County Telephone 
Company planted poles in a highway in front of the farm of 
Michael McCann, who sued for an injunction, alleging that the 
company had not obtained his consent. 


TELEPHONE COMPANY MUST PAY TAXES—The Missouri 
& Kansas Telephone Company, which sought to erect poles in the 
streets of Kansas City, has not been allowed to do so because it 
had not complied with an ordinance levying a tax of one dollar on 
poles, twenty-five cents a mile on open wire and fifty cents a mile 
on wires enclosed in cables. The company claims that as it pays 
a tax of thirty cents a linear yard on its conduits that it should 
be exempted from tax on its poles and overhead wires. The city 
contends that the poles and the wires outside the underground 


districts, are subject to a tax. 
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INDUSTRIAL ITEMS. | 


THE ADAM ELECTRIC COMPANY, Trenton, N. J., has se 
cured a contract to place electric lights in the dome of the state 
capitol building in Trenton. This will do away with the gas 
chandeliers with which the building is now equipped. 


THE F. BISSELL COMPANY, Toledo, Ohio, has issued bulletin 
No. 20, to be bound in its perpetual catalogue. This bulletin is de- 
voted to security panel boards. A handbook of switchboards, No. 


117, contains illustrations of boards, price and a telegraph code 
for ordering. 


H. M. BYLLESBY & COMPANY, Chicago, Ill., have been appoint- 
ed engineers and consulting managers of the Oshkosh Gas Light 
Company, of Oshkosh, Wis., which company has purchased the 
plant of the Oshkosh Electric Light and Power Company, formerly 
owned by the United Electric Securities Company, of Boston, Mass. 


THE AMBRICAN BLOWER COMPANY, Detroit, Mich., has 
issued bulletin No. 171, a forerunner to a complete catalogue de- 
scribing the new “A B C” type A vertical enclosed self-oiling engine. 
In this engine are combined graceful lines, a large base area and a 


novel oiling system. The engine has been under test for the past 
two years. 


THE DONGAN INSTRUMENT COMPANY, Albany, N. Y., is 
manufacturing a line of switchboard volt and ammeters. These in- 
struments are the results of several years of study. The calibration 
is permanent and it is the maker’s claim that they will not change 


with time, notwithstanding the conditions under which the instru- 
ments are run. 


ONE TO FIVE HORSE-POWER MOTORS WANTED—Under date 
of October 8, G. G. Schroeder, consulting mechanician, 1310 G street, 
N. W., Washington, D. C., advises that he is in the market (as con- 
sulting mechanician) for motors of from one to five horse-power for 
aerial transportation for the Industrial Transportation Company, 
which is a promising concern. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill., 
announces that suits will be instituted against all present and 
future infringement of the Kaisling self-soldering heat coils. This 
heat coil has recently been the subject of interference proceedings. 
After a proper hearing, the patent office, on August 12, 1904, ren- 
dered a final decision sustaining the claim made by the inventor, 
Kaisling, of no interference. The American Electric Fuse Com- 
pany is the exclusive licensee under all of the Kaisling patents. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
published a booklet descriptive of the railway generators at the 
Louisiana Purchase Exposition. These railway generators are in 
the intramural railway power plant. The careful description is 
supplemented by half-tone illustrations showing several views o'i 
this plant. There are described altogether seven power units. 
These units will be for sale, with delivery after January 1, 1905. 
The Crocker-Wheeler Company will gladly furnish full particulars 
upon request. 


THE BRISTOL COMPANY, Waterbury, Ct., has issued its cata- 
logue No. 16, which cancels all previous catalogues and lists of 
Bristol’s recording volt, ampere and wattmeters. The descriptions 
and lists of these meters presented in this catalogue have been 
arranged with a view of making them convenient for reference in 
the selection of recorders suited to all commercial ranges of volt- 
age and current. Each instrument listed has been designated by 
a catalogue number, and also by a code word for use when orders 
are sent by cable or telegraph. 


THE CARLTON-CHASE ELECTRIC COMPANY, 37 Warren 
street, New York, is soon to send to press an elaborate catalogue 
covering the entire lines of electrical supplies and fixtures. The 
catalogue will be 600 pages and it will contain illustrations and 
descriptions of the newest standard equipments and machinery. This 
promises to be one of the most valuable electrical supply catalogues 
yet issued. The EvectricaL Review is asked by this company to 
inform electrical manufacturers that it will be glad to receive 
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electrotypes and descriptive matter for insertion, though such matter 
must be received at an early date. 


THE ELECTRICAL AUDITING COMPANY, 727 Old South 
Building, Boston, Mass., is calling attention to its system of audit- 
ing electric bills. This company makes a specialty of providing 
expert electrical accountants for correctly checking expenditures 
for current. The company also makes a specialty of rendering 
expert reports on isolated plants, showing how to increase the 
efficiency, if possible, at the same time decreasing the cost of opera- 
tion. The president and general manager of the Electrical Audit- 
ing Company, Mr. John Campbell, has had a great deal of practical 
experience in the electrical field. He has been in the employ of 
the Thomson-Houston Company, the W. S. Hill Company, and with 
a number of firms as consulting engineer. He was also with the 
Boston & Main Railroad, and as a central station manager has had 
an intimate personal knowledge of the methods employed by elec- 
trical corporations in accounting. 


THE EDMONSTONE COMPANY, 105 Chambers street, New 
York city, announces that it has secured all the right, title and 
interest in and to the Anders push button telephone. These pat- 
ents were formerly owned by the American Push Button Telephone 
Company. The Edmonstone Company secures all of the letters- 
patent, trade marks and patterns covering the Anders push but- 
ton type of telephone, and will in the future be the sole manu- 
facturer of this apparatus and accessory parts thereto. The 
effects of the American Push Button Telephone Company were 
sold under an order of court to satisfy its creditors. The Edmon- 
stone Company is incorporated for $100,000, its stock is fully paid, 
and its available cash capital is such as to justify a vigorous cam- 
paign. The company is publishing a new catalogue descriptive of 
its telephone devices. Wiring diagrams and specifications will be 
sent on request, and discounts will be quoted to dealers interested 
in this apparatus. The Edmonstone Company represents an entirely 
new combination of capital. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, 91 Liberty street, New York city, is placing on the market 
an improved form of permanent desk light fixture which is meet- 
ing with large sales. This fixture is the result of careful experi- 
mentation and extended efforts in the modification of practical 

designs. The company has facili- 
` ties for manufacturing this lamp in 
large quantities, the result of which 
is that it is presented at a figure 
which adds materially to the at- 
tractiveness of the apparatus. Mr. 
Frank E. Kinsman, the president 
of this company, is a.veteran inven- 
tor of electrical devices. He has 
been a pioneer in the application 
of electrical means in the solution 
of various mechanical problems. For 
years he has been engaged in the 
perfecting of automatic block sig- 
nal apparatus and train-stop fea- 
tures, some of his ideas being in- 
corporated in the most sucessful 
train-stop systems now in use. The 
automatic train-stop mechanism which has been installed in the 
subway of the Interborough Rapid Transit Company, New York 
city, is one of Mr. Kinsman’s inventions. This consists of a trip 
located at the side of the running rail, which is normally raised 
to such a position that it will come in contact with the special 
brake valve arrangement on the trucks of each subway car, and 
throw the air brakes to full emergency in case the train attempts 
to pass the stop. The operation of this automatic stop is coinci- 
dent with the action of the home signal in the block immediately 
preceding it. Mr. Kinsman is now at work on a system of train 
lighting using for energy that portion of the exhaust steam from 
the locomotive which is usually wasted. Among the many installa- 
tions which Mr. Kinsman has designed, the large annunciator 
board at the Consolidated Exchange, New York city, is a notable 
one, and it is understood that, although the service for which 


it is called upon is severe and continuous, it is giving perfect 
satisfaction. 


FRANK E. KINSMAN 
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We believe New York city will soon realize that it owes 
a large debt of gratitude for the building and equipment of its 
subway system. The three names that stand out as worthy of 
high praise are August Belmont, the financier; John B. Mc- 
Donald, the contractor, and E. P. Bryan, in charge of the 


equipment and the operation of the system. 
These gentlemen have surrounded themselves with the ablest 


men available, and have been particularly fortunate in their 


selections for the responsible electrical and engineering work. 
The greatest care has been exercised throughout, and most care- 
ful study and experiment have been required, as in many re- 
spects the development of the New York subway system has 
required wholly original plans of procedure. 

Mr. L. B. Stillwell, in charge of the electrical work, has 
been the right man in the right place, and the electrical fra- 
ternity, we are sure, will take a just pride in the evidence of 
comprehensive electrical development which he has so carefully 
and broadly carried to practical completion. 


EFFECTS OF ALTERNATING AND DIRECT CURRENTS ON 
INSULATORS. 


During some tests made recently in Switzerland it was found 
that insulating materials will give higher breakdown tests if 
tested with direct than when tested with alternating currents. 
Five different types of insulators were tried, and the ratio of 
the direct-current breakdown voltage to the alternating varied 
from 1.31 to 1.6. Tests on pressboard showed the same results. 
Material which broke down at 9,000 volts alternating current 
after application for 130 seconds, did not break down with 
direct current until 25,000 volts had been reached, and until 
this had been applied for four minutes. Tests upon marble gave 
similar results. 

High-Tension, Direct-Current Transmission Suggested. 

It is thought that the results of these tests indicate the 
possibility of using direct current for transmitting power at a 
higher voltage than we are at present able to use with alternating 
currents. One advantage of the direct current would be the 
elimination of dielectric hysteresis, but, on the other hand, there 
would be some danger of electrolysis which might be disastrous. 

Supposing, however, electrolysis gave no trouble, there aie 
other and more serious drawbacks to direct-current transmis- 
sion. At present the only high-tension, direct-current trans- 
mission systems in existence operate with their motors and 
generators in series, and while this system eliminates expensive 
and complicated switching, it introduces other objectionable 
features, such as difficulties in commutation and the general 
inflexibility of the series system which seem to condemn it from 
the beginning. 

THE CONVENTION OF THE AMERICAN STREET RAILWAY 
ASSOCIATION. 

The recent convention of the American Street Railway As- 
sociation, held at St. Louis, Mo., was the twenty-third annual 
meeting of this important organization. Less than 200 of the 
800 street railway companies in this country are now repre- 
sented in the association, but President W. Caryl Ely predicts 
that by next year the organization will have doubled. Although 
the association is devoted to street railway interests in general, 
the overwhelming preponderance of the electric railway has a 
noticeable influence upon its proceedings. Then, too, the de- 
velopment of the interurban railway from the street railway, 
and the entrance of the latter in competition with the steam 
lines, broadens to a marked degree the field with which this 


organization deals. 
The work of the convention was most successful. A number 


of the papers read were of great value, as were the discussions. 
The address of President Ely deserves special mention, as in it 
he outlines a policy which should enable the association to 


accomplish the greatest good. 
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SMALL WATER POWERS. 

Great water powers, like Niagara and Spier Falls and Sault 
Ste. Marie, and their electrical development and transmission, 
have received much attention. Thousands of small water powers, 
on the other hand, have continued to run to waste almost un- 
noticed. Large centres of population and great industrial plants 
have generally been the objective points of transmissions from 
water powers of the first importance, except as to small cities and 
towns that lie along the route of some main line. 

Attention will surely turn however, sooner or later, to the 
numerous small water powers, and they will be transmitted to 
the minor centres of population. In this way a very large class 
of small water powers will be made to operate electrical supply 
systems that are now entirely lacking or else depend on steam. 
The small water powers will contribute to electrical supply in 
cities and towns of moderate population rather than in large 
ones, because it 1s not economical to transmit small powers over 
long distances, and because the minor centres of industry are 
comparatively near-by. 

That powers very great in the aggregate are represented by 
the numerous smal] streams and rivers that seek the ocean 
level in every part of the country is beyond question. Over a 
great portion of the area of the United States the annual fall 
of rain and snow represents a layer of water from two to five 
feet thick. Most of this water flows down the small streams 
in its journey to the lakes and ocean, and the total energy trans- 
formed from mechanical motion into heat by its fal] is more 
than enough to replace the entire amount annually obtained from 
the combustion of coal. Large parts of the area of the New 
England, central and southern states are 500 to 1,500 feet 
above sea level, and the streams on their way to the ocean must 
fall corresponding distances. Even the great plains of the Cen- 
tral West lie, in large part, at elevations of 500 to 2,500 feet 
above tide water. Many of the streams in that section, though 
destitute of waterfalls, have for hundreds of miles along their 
courses a nearly constant slope of bed amounting to as much as 
five feet per mile, and most of them can be made to yield large 
parts of their power. In the entire Rocky Mountain section 
the streams have elevations of 1,000 to 10,000 feet, and the 
numerous powers available for development are fairly large even 
with very small volumes of water, because of its great head. 
The fall of only one cubic foot of water per second through a 
height of 100 feet develops 11.2 horse-power. A striking exam- 
ple of the amount of power that may be developed by what appears 
to be trifling quantities of water may be drawn from one of the 
plants on Mill creek, in southern California, that forms a part 
of the electric system that reaches Los Angeles by a transmission 
of cighty-three miles. At this power-house the head of water 
is a little more than 1,900 feet, and the fall of a single cubic 


foot of water per second therefore develops 117,800 foot-pounds 


during that time, or 214 horse-power. As a rule the heads of 


water available on small streains are much greater than those 
on the large rivers, because the water is gathered on the higher 
lands by the former and then delivered to the latter in the low 
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lands. Very few large rivers offer high heads of water for the 
development of power. Hundreds of small streams in various 
parts of the country offer as great heads as that at Niagara for 
power development. Spier Falls on the upper Hudson river has 
been developed by a great dam, so as to give a head of eighty 
feet. 


A 
On the Sault Ste. Marie the head of water at the great elec- 
tric power plant is twenty feet. At Cañon Ferry, in Montana, the 
Missouri river falls over a dam that gives a head of thirty feet 
for the water-wheels that develop power for Butte, sixty-five 
miles away. And the list of great powers with only moderate 
heads of water might be much extended. 

The greater heads of small streams over the larger rivers 
tend to cheapen the cost of hydraulic and electrical development 
on the former. As pointed out above, the power that can be 
developed with a given quantity of water per second varies 
directly with the head or distance through which it falls. So a 
high head means a comparatively small amount of water for a 
given power, and a consequent reduction of necessary investment 
in storage works, canals, pipe lines and penstocks. The power 
of a turbine wheel of certain dimensions increases directly with 
the head of the water that passes through it, so that a high head 
vields a required power with a relatively small, cheap wheel. A 
small turbine has a higher economical speed of rotation than a 
larger one would, and, as wheels and electric generators are 
generally direct-connected, the higher the speed of the former 
the less is the weight and cost of the latter. Small water-wheels 
and electric generators per unit of capacity imply also a relatively 
small building for the power-house. 

No doubt a great water power, even at a moderate head, can 
be electrically developed at a lower total cost per unit than 4 
much smaller power at a much greater head, all other factors 
being equal. The high heads of small water powers, however, 
strongly tend, as pointed out, to bring their cost of development 
per unit down to that of much greater powers at low heads. 

A large number of small water powers have already been 
developed for electrical supply, particularly in the New England 
states, but a far greater number remain undeveloped or idle. In 
the state of Maine, where water powers are perhaps more numer- 
ous than in any other part of the country, fully eight-tenths of 
the entire number of electrical supply systems great and small 
draw their energy in whole or in part from water power. Elec- 
trical development and transmission seem to be the only prac- 
ticable means by which the great majority of small water powers 
can be brought into use. These powers are usually more or less 
distant from even the smaller centres of population, and as 8 
rule manufacturing industries will not go to them. In cities 
and towns the lighting, small motive power and heating loads 
must, of course, be supplied where wanted, and this is also true 
for mines and electric railways. So strong are the forces at work 
for the centralization of industry, either within cities and large 
{owns or in great manufacturing plants, that numerous small 


water powers which once turned the wheels of local mills are 


now abandoned and running to waste. Since the work to be 
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done can not be taken to the small water powers, the energy 
from these powers must be transmitted to it. Though the near- 
ness of small water powers to the minor cities and towns renders 
transmission to the latter comparatively easy, it is practicable 
in many cases, by combining such powers electrically, to make 
longer transmissions to the larger cities. Thus the energy de- 
veloped by four waterfalls on two rivers is transmitted into Man- 
chester, N. H., from a maximum distance of fourteen miles. 
Five small water powers on two streams all pour their energy 
into Mexico City over a transmission line about twenty miles 
long. By short, single or longer combined transmissions the 
. small water powers can thus be made to do their part in the sup- 


ply of human wants. 


UNDERPAID INSTRUCTORS. 


Attention was again called to the inadequate pay received 
by scientific teachers when Sir William Ramsay, at a recent 
dinner given in his honor, dwelt upon this unfortunate feature 
of our educational system. The eminence of Sir William in 
science makes his remarks of exceptional value, and gives those 
who are interested in advancing our educational svstem to the 
point of greatest efficiency a good opportunity to bring this 
important matter to the attention of the public again. 

Without in any way attributing to the teacher of science or 
applied science a greater value than that accorded to any 
instructor, it is nevertheless true that the man who has become 
prominent either in pure science or applied science, by putting 
his knowledge to practical use, can obtain far better returns 
than he can get by teaching. This would mean that all those 
who are best fitted for teaching would be drawn into other 
fidids, were it not fortunately true that there are many of the 
first ability who, for the love of teaching, are willing to forego 
greater worldly gains. But this is a factor upon which it 1s 
neither safe nor right to depend. However devoted he may 
be to teaching, if there are others who have claims upon the 
instructor he must consider them, and their welfare and happi- 
ness may demand that he take the more lucrative position. 
The example—now becoming more general—of allowing engi- 
neering teachers to practice improves the situation considerably 
for those who are able to do this, but unfortunately there are 
only a few schools so located that the instructors can do out- 
side work. 

The condition resolves itself to this: if we are to occupy 
the first position in the world we must have the best schools 
of science and engineering. We can not have the best schools 
unless we have the best instructors, and we can not keep the 
best instructors unless we pay them as much as they are 
worth to others. Conditions have improved somewhat during 
the last few years, but apparently the only way in which a 
safe position can be reached is by bringing the matter to 
public attention at frequent intervals, in order that it may 
sooner or later realize what is required. It is too much to 
expect that the school authorities will take a stand for higher 


salaries unless they are backed by public sentiment. 
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ELECTRIC AID FOR FIRE FIGHTERS. 

The city of Manchester, England, has recently put into 
service a fire engine which would seem to be a most valuable 
addition to its equipment. This engine is not only self-pro- 
pelling, but it is fitted with a dynamo, an air pump, and a 
telephone system. It is intended primarily for assisting the 
firemen in rescuing persons overcome by smoke, and in fight- 
ing fires in situations where the firemen could not stay for a 
moment without the aid furnished by this engine. Each fire- 
man is supplied with a hood, to which is attached an air pipe, 
a telephone and an incandescent lamp. He can thus penetrate 
into buildings through suffocating smoke and fumes. His supply 
of pure air enables him to breathe in the foulest atmosphere; hia 
lamp assists him in finding his way, and by means of the tele- 
phone he receives orders from his chief, and asks for assist- 
ance and reports the conditions in the building. 

The additional equipment on the fire engine which brings 
so many valuable aids to the firemen is not very elaborate. 
A small dynamo supplies eight thirty-two-candle-power incan- 
descent lamps. It, as well as the air pump, is driven from 
the flywheel of the steam pump. The telephone adds little 
in weight or complexity. We would be glad to see every city 
in this country furnished with one or more engines equipped 
in this way. Effective use of such an equipment, either in 


‘saving lives or in extinguishing a dangerous fire at ite start, 


would easily pay for the equipment many times over. We 
are not usually behind in our apparatus for saving life and 
property, but here, at least, may we not learn a lesson from 
abroad ? Se 

THE USE OF MOTORS IN TEMPORARY WORK. 

It is rather surprising not to see more electric motors 
employed for work of a temporary character, such as erecting 
buildings, excavation, and in other places where a convenient 
source of power is needed. For such purposes the electric 
motor would seem to have commanding advantages. There 
is no large city to-day without its electrical supply, from 
which necessary power could be drawn at a cost considerably 
less than it could be obtained by means of the semi-portable 
steam engine which is practically in universal use to-day. The 
motor would save over the engine, not only in the cost of 
power, but in labor, for it requires no attention when not in 
actual use, while it is necessary that a steam engine have 
constant attendance. Moreover, the motor is always ready 
for work, while the steam engine requires time for raising 
steam. Again, the motor wastes nothing when idle, while 
the consumption of coal in the engine goes on whether it is 
busy or not. As regards the relative ease of manipulation, 
there is no machine which is capable of more delicate control 
than the electric motor, and we doubt whether the upkeep of 
the motor, although it would probably be subject to rough 
usage, would be any greater than that of the engine. It would 
probably be less. The electric motor has been so entirely 
successful in other fields that there should be no doubt what- 


ever of its immediate success in this work once it is tried. 
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HERE have recently appeared in 
various Institute proceedings and 
technical journals some rather in- 

teresting articles by various authors on 
the above subject, but as in most articles 
there are usually a good many interest- 
ing features lost sight of, and then again 
inferences are drawn (which are not 
thoroughly grounded) from work already 
installed which are oftentimes mislead- 
ing—as for instance, our Cauvery poles 
were referred to in a recent article in 
terms more flattering than warranted— 
it will be the endeavor in this article to 
bring out a few of the most essential 
points with opinions based on experience. 


THE IMPORTANCE OF THE LINE. 


I think it is now generally agreed that 
the average transmission line is the weak- 
est component of a high-tension trans- 
mission system, and unless a marked im- 
provement in its construction is made it 
must, in the author’s opinion, continue 
so to be in the future. 

Transformers and general station ap- 
pliances are now made to stand up to 
their work most nobly, and an occasional 
trouble (which fortunately is now of ex- 
ceeding rare occurrence) with a genera- 
tor, transformer or other apparatus in 
a well-designed station seldom seriously 
inconveniences the general service to any 
considerable extent. With the line, how- 
ever, it is very different, and unless it 
is built in duplicate serious annoyances 
are probable, and even then we may by 
no means get off absolutely free from 
total stoppages. 

The line is really at the present day 
a comparatively weak but all-important 
link connecting the isolated source of 
power with the available market, and far 
too often breaks, leaving all machinery, 
of supplier and supplied alike, idle until 
the connection can be restored; and the 
most annoying feature of it all is, that 
a very small thing may cause so great 
an inconvenience. 

If a step-up and step-down station 
were installed so closely adjacent to one 
another that they could be connected with 
a single span of wire, a complete shutdown 
of the entire service should indeed be a 
decided novelty, and it should be the aim 
of all electrical engineers of the day to 
work most diligently toward the end that 
complete shutdowns shall also yet be- 
come a novelty, even though one hundred 
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High-Tension Lines. 


By H. Parker Gibbs.' 


or more miles may intervene between the 
two stations. What then are the lines on 
which we must work in order that we 
as a body of colaborers for the general ad- 
vancement of our generation may hope 
to ultimately succeed in so doing? It 
seems to me that the successful transmis- 
sion is almost entirely dependent on the 
following four factors: 

1. Substantial, long-lived supports. 

2. Conductors of great tensile strength, 
and yet good conductivity. 

3. Improved insulators. 

4. Good lightning protection. 

A great step toward the accomplish- 


A 


PFS 


PRoposEeD Hiaa-TENsion Line TOWER CoN- 
STRUCTION. 

ment of the above conditions has already 
been taken in the erection of a transmis- 
sion line on steel towers using hard- 
drawn, stranded copper cables with com- 
paratively long spans. Our four con- 
ditions may then be considered as follows: 
1. When light steel towers are used 
and spaced at good intervals the aggre- 
gate cost may be made considerably less 
than when using iron poles with the old 
time-honored spacing of from 100 to 150 
feet, and when compared with wooden 
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poles will in the long run work out very 
favorably in point of comparative cost 
when the great difference in life is con- 
sidered, particularly in the tropics. 

The writer has had considerable 
experience with pole lines in the tropics 
and would say that in these climates in 
general and this section of the far east 
in particular, he unhesitatingly condemns 
the wooden poles for any usage, as they 
are a constant source of trouble from such 
causes as warping, sun-cracking and dry 
rot as well as being subject to destruction 
by the hordes of insects which infest 
these sections. A wooden pole to be 
serviceable here must have an iron socket 
reaching some feet above ground-level, 
so that if a wooden top is used the socket 
must be large, and as we have proved by 
actual test and comparison a far more 
substantial pole all iron may be obtained 
at a lesser cost. 

There has recently been considerable 
controversy regarding the proper spacing 
of cables in long spans to prevent coD- 
tact when strong winds are blowing. On 
long spans which we have at river cros- 
ings, reaching in one case to 586 
feet clear span we have never ob 
served a movement of the cables 
exceeding two and one-half feet either 
way from their normal positions. I am 
submitting herewith a drawing showing 
a method of tower construction which 
places each wire on a plane by itself and 
makes such contact almost impossible. 

2. It should now be the aim of all 
manufacturers to produce a conductor not 
only of high conductivity, but of high 
tensile strength as well. We might easily 
sacrifice a few per cent in conductivity, 
as after all in the aggregate cost of in- 
stallation of a large important plant 8 
slightly increased cross-section and cost 
of conductor would be almost negligible. 
A conductor can now be obtained m 
stranded hard-drawn copper cable, which 
has a tensile strength of 60,000 
pounds per square inch; why should we 
not have a conductor of 100,000 pounds 
tensile strength as a preliminary step ™ 
the right direction? A composite cable 
might possibly be made which should 
answer; however, I sincerely hope that 
this phase of the situation will not be logt 
sight of. 

There is, I think, little doubt but thet 
in estimating for strength in line com 
struction the tendency in the past has 
been to err on the side of safety. Thi 
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is not altogether so in latitudes where 


wires are liable to be heavily loaded with 
ice just at that particular time when the 
heaviest wind prevails and their increased 
weight as well as greatly increased ef- 
fective area exposed to the wind pressure 
cause abnormal strains. On a line in 
constant service the C?R heat may or 
may not be sufficient to prevent this, but 
it may happen to lines when they are idle. 
Is it not the practice to estimate for just 
as strong a line even when used in the 
tropics? There may surely be a consider- 
able discrimination between the two con- 
ditions. The writer has never known of 
a case where a wire has broken excepting 
at such times as when a heavy tree falls 
on them or other equally aggravating 
abnormal conditions are experienced 
against which we should not be expected 
to figure in design. 

At our Akavatha river crossing the 586- 
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draulic seven-inch pipe and one was bent 
to almost forty-five degrees by the force 
of water against the dislocated portion of 
the foundation. A slight idea of what our 
present conductors will actually stand in 
an emergency may be gathered from this 
experience. 

-Qn the same structures were the tele- 
phone wires, also of bronze. They were 
submerged at the centre of span and were 
broken presumably by debris carried 
along by the river. We had no bronze to 
replace them and so put up ordinary No. 
10 B. & S. copper which has gone through 
a.wind which slightly exceeded fifty miles 
per hour. I have recently recommended 
a line for a large prospective enterprise 
in this locality to be carried on steel 
towers with 660-foot spans containing 
six spans of 1,000 feet, and I hope to soon 
see spans of this latter mentioned length 
in common practice. 
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and one which demands a great deal of 
careful consideration and intelligent in- 
vestigation and I imagine that a few 
of our experiences during the past two 
years will be of interest to all readers. 
First, however, I would say that I be- 
lieve in the steel tower as a protection 
against lightning. We have at least two 
forms of lightning phenomena. One is 
the direct stroke and the other the high- 
pressure inductive charges taken up by 
our lines from atmospheric disturbances 
in their vicinity. The first usually seems 
to please itself as to what course to ground 
it shall take, while the latter, I believe, is 
the condition under which our ordinary 
protective devices usually come in and do 
their little part. I am further thoroughly 
convinced that the lightning arrester of 
to-day is not a positive protection even 
in the second case. Mr. Davis, in the 
Street Railway Journal, of June 25, 


THE TRANSMISSION LINE AT AKAVATHA, INDIA, SHOWING FOUNDATIONS BEFORE AND AFTER A FLOOD. 


foot span is supported as shown in Fig. 
1. The wires are ten feet apart with a 
normal sag of ten feet. The conductors 
are of silicon bronze and equal to a No. 
1/0 B. & S. copper wire. During high 
water last year the stone foundations were 
undermined as shown in Fig. 2. This 
happened in the evening, and owing to 
the excessive shock received, the line was 
short-circuited which resulted in shutting 
down the plant. The plant was im- 
mediately started, the line testing clear 
was charged and work resumed and con- 
tinued through the night. As may be 
seen by careful observation of the photo- 
graph one wire of this long span had en- 
tirely lost its two outer supports and the 
entire strain was taken up by an ordinary 
medium drawn 1/0 copper wire to which 
it was joined. 

The pole sockets are extra heavy hy- 


3. Regarding insulators there is per- 
haps little to be said by one who is so 
far away from the centres of manufacture, 
but a better insulator can surely be made 
or at least one which will work satis- 
factorily under higher normal working 
pressures. Such insulators might be very 
expensive on the old line construction, 
while on the new the number is so greatly 
reduced that we can well afford to pay 
considerably more if necessary. The in- 
sulator must be much larger and stronger, 
which means much longer leakage sur- 
face. Punctures should not be experienced 
except on damaged or imperfect insula- 
tors. For the better high-voltage insula- 
tors we now pay about $1.50. 
long span work we can afford to pay $3 or 
$4, which should ensure us against most 
forms of insulator troubles. 

4. This is a ‘most interesting subject 


For our > 


quotes our Cauvery composite pole as 
being probably the best form of construc- 
tion for our climate. Our experience in 
the operation of this line does not war- 
rant my coinciding with him in his 
opinion. He further commends it as a 
protection against lightning. This latter 
opinion is not substantiated either, as we 
have had several poles absolutely shat- 
tered. 

During the course of a year we find it 
necessary to replace several poles, some- 
times owing to dry rot at that portion 
of the pole which is in the iron socket. 
Occasionally one is destroyed by insects, 
and several are shattered by lightning, 
while now and then a crack occurs of 
such magnitude as to require a renewal. 
While running with one leg grounded 
through a cracked insulator we burned a 
pole so badly as to necessitate renewal 
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owing to its bad contact within the iron 
socket. Were we depending on a single 
line each of these cases would mean a 
considerable shutdown. I do not con- 
sider such a pole as half good enough, 
but believe that a line construction should 
be attained of so substantial a character 
that a single line could be at least prac- 
tically dependable when a system has to 
be so closely figured from a financial 
standpoint as to make the duplicate line 
unfeasible. 

The Cauvery plant is equipped with the 
standard General Electric lightning ar- 
resters with carbon resistances, which are 
at present installed at the two ends only 
of a  ninety-two-mile duplicate line 
working normally at 30,000 volts. A fair 
number of discharges over the arresters 
have been noticed and in some cases the 
lightning has gone by them. 

On two occasions lightning discharges 
have been observed to enter a transformer 
and go to ground without doing any ap- 


parent damage. The transformers are of- 


the air-blast type, the report was distinctly 
located in a given transformer, a flash 
distinctly seen followed by a raising of 
dust projected through the ventilating 
openings at the side and top. My theory 
is that the discharge was of a compara- 
tively mild nature, did almost no damage 
to the insulation, and happened at just 
the opportune instant of zero electromo- 
tive force so that the discharge was not 
followed by the working current, 

On one occasion a transformer was 
punctured by lightning, the current fol- 
lowed shutting down the plant and leav- 
ing the transformer hors de combat. 

At another time we were trying to lo- 
cate a ground by keeping it charged 
through a bank of our regular trans- 
formers, and although we succeeded in 
burning off the pole and locating the 
ground, we also punctured a transformer 
coil owing to the severe static strains in 
the system. We now have a special testing 
transformer for this purpose. 

As an example of static effect on tele- 
phone lines during grounded conditions 
of the transmission line the following 
will no doubt be very interesting. Our 
telephone wires are six feet below the 
transmission wires, and, being of copper, 
are useful to the native jeweler for alloy- 
ing gold, whereby the copper no doubt 
ultimately brings a good return. We suf- 
fered for months by interrupted telephone 
service owing to frequent thefts of the 
wire at night and finally decided to keep 
our telephone wires charged at night, 
using 1,000 volts. This was accomplished 
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by connecting through a type H trans- 
former, stepping up from 110 voits with 
the two high-voltage coils in parallel. 
Small potential transformers for 2,080 
volts were installed at each telephone 
station with a 110-volt pilot lamp to burn 
at half voltage. By means of a double- 
throw switch either telephone or trans- 
former may be connected to the line. 
From 6.30 P. M. to 6 a. M. the line is 
charged and pilot lamps indicate the con- 
dition. Signals are arranged whereby 
the step-up and step-down stations may 
get the use of the telephone if required 
at night. This has now gone on for over 
four months and seems a decided im- 
provement on police. 

During May we were running one day 
with a ground on the main line through 
a cracked transmission insulator. The 
lamps were seen at half voltage and event- 
aally three were burned out, although on 
that night the telephone line was not 
charged as usual. 

Our several cases of poles shattered by 
lightning I consider were due to direct 
strokes. They do not always occur in 
the high places, but rather near rivers or 
wet ground. 

We have no reactive coils, but are now 
installing them. As an argument in their 
favor I cite the following case: on one 
occasion a discharge entered a transformer 
and jumped to ground from the point 
where the transformer lead enters the 
winding. It was no doubt effectually re- 
sisted by reaction due to the inductance 
of the winding. 

We are now installing two section 
stations where by means of switches each 
of the two lines may be divided into three 
sections. Interconnection can be made be- 
tween lines at these points so that at 
times of line repairs but one-sixth of the 
line copper need be cut out. By means of 
switches mounted on line insulators be- 
tween anchorages the section switches 
may be short-circuited and then cut out. 
Lightning arresters will be installed in 
each of these houses, and the locating of 
trouble will be greatly facilitated. 

With the steel tower, as shown in my 
drawing, I believe direct lightning strokes 
will be taken care of, but that lightning 
arresters, well grounded, will still be re- 
quired for inductive discharges. The 
greatest possible care should be observed 
in making ground connections for light- 
ning arresters. A plate of copper should 
be placed so as to always reside in the 
earth’s permanent moisture. In my 
opinion such plates should be no less than 
four feet square, thus giving an effective 
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contact area of thirty-two square fect. 
The copper strip from the lightning ar- 
resters should be sufficiently strong, 
mechanically, to ensure them against ac- 
cidental breakage. If fine coke is used 
the contact is much improved over coarse. 
I should always recommend at important 
points that two such grounds be made, 
absolutely separate. One great advantage 
of this arrangement is that their condition 
at all times can be so readily checked by 
simple tests. For further protection the 
lightning rod support at the top of tower 
shown might be of pipe sufficiently 
strong to carry a steel wire of high tensile 
strength. Barbed wire is not of suff- 
ciently good quality. 


CONCLUSION. 


My idea of the successful line of the 
future is one which will be economical 
to build, sound mechanically and light as 
practical; one over which we may readily 
transmit power at a considerably higher 
voltage than has yet been attempted. We 
will then transmit a considerable power 
over a light, inexpensive line with no 
necessity of placing duplicate circuits on 
individual structures, but enable us to 
afford two complete lines suitably ar- 
ranged in sections so that an occasional 
line trouble may not cause serious incon- 
venience. 

Make the structure light and sub- 
stantial, the insulators large and strong, 
the conductors small and of high tensile 
strength—then raise the voltage. 
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Telephones in New Brunswick. 

United States Consul-General Hollo- 
way, at Halifax, N. S., reports that the 
Central Telephone Company, of New 
Brunswick, contemplates combining with 
the Union Telephone Company, of the 
same province. In addition to these two 
there is a third, the New Brunswick Tele- 
phone Company, operating in the up-river 
counties. If the reported combination is 
carried through there will be two strong 
rival companies in the province. All of 


the companies are now extending their 
svstems. 


—o 
News Service on Trains. 

The Union Pacific Railroad Company 
will shortly begin to issue news reports 
on the Overland Limited trains. This 
service will be sent out at nopn and in 
the afternoon and posted in the cars. 
The matter will be sent out over the com- 
pany’s private wires. 
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STANDARDS OF LIGHT.' 


BY PROFESSOR EDWARD L. NICHOLS. 


The conditions demanded of a physical 

standard are very far from being fulfilled 
in the case of the existing standards of 
light. The standard should be suitable 
and convenient for the purposes for which 
it is to be used, capable of precise defini- 
tion and reproducible; and it should if 
possible stand in some simple relation- 
ship for our absolute system of measure- 
ment. The history of the art of measur- 
ing shows that in the beginning standards 
are selected from familiar and easily ac- 
cessible sources. The questions of accuracy 
and reproducibility come in later for con- 
sideration, and that of relations to absolute 
systems last of all. Thus we have for 
primitive standards of length the foot, 
the hand, the pace, etc.; for standards of 
mass the pennyweight, the stone, etc.; for 
standards of liquid volume the drop, the 
teaspoonful and the cupful; as a standard 
of activity the horse-power. 
l The fact that the candle is still, nom- 
inally at least, our standard of light in- 
dicates that in photometry we are still 
in an early stage of development. The 
persistence of this term in our nomen- 
clature marks, as does the continued use 
of the word horse-power, as applied to 
engines, the natural conservatism of the 
race. The term candle-power is at present, 
like horse-power, a survival, but both are 
likely to persist for a very long time to 
come. We have, however, in photometry 
at last and forever abandoned the futile 
attempt to standardize the actual candle, 
although it still stands in law as a unit, 
and have turned our attention toward the 
establishment of units of light which ful- 
fil more nearly the requirements of a 
scientific standard. 

The development of standardization in 
photometry is following a somewhat dif- 
ferent course from that which has taken 
place in electricity and in mechanics. In 
the case of the metre and the kilogramme, 
which it was originally proposed to estab- 
lish in terms of the dimensions of the earth, 
and the density of water, we have receded 
from the original standpoint and as a 
matter of convenience content ourselves 
with making copies of certain prototypes 
which are known to fulfil only ap- 
proximately the original definitions. Of 
our three fundamental electrical units 
the ohm alone seems likely to be main- 
tained with strict relation to the centi- 
metre-gramme-second units, while for the 
i a ae ee sas ge eee 


1 Presented before section A—general theory —at th 
International Electrical Congress. St. Louis, 1904. 
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others we are inclined to the more con- 
venient values obtained from the chemical 
equivalent of silver or the electromotive 
force of the standard cell; using such re- 
duction factors as shall bring the volt and 
ampere into sufficiently close approxima- 
tion to the absolute units. 

In the case of the standard of light we 
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Fic. 1.—INFLUENCE OF FLAME-HEIGHT UPON 
THE INTENSITY OF THE HEFNER LAMP. 


are forced by circumstances to content 
ourselves for the present with finding 
some reasonably reliable and practical 
unit. When we have found this it will 
perhaps be possible to establish the 
numerical factor by means of which to 
express it in terms of ergs of luminous 
energy per unit of time. 

In the search for a practical standard of 
light the photometrician has before him 
the following possibilities: 

1. The use of a standard flame. 

2. The use of an incandescent body of 
a fixed temperature. 

3. The use of a luminescent body. 

The numerous studies of luminous 
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Fra. 2.—INFLUENCE OF RESISTANCE ON THE 
FLAME OF THE HEFNER LAMP. 
flames which have been made in the at- 
tempt to secure a suitable standard of 
light have shown that in order to secure 
even approximate uniformity it 1s neces- 
sary to have a fuel of definite composi- 
tion consumed under constant conditions. 
Of the various candle, oil and gas flames 
proposed as standards in the past, none 
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conforms to these conditions. The futile 
struggle of a century of photometricians 
with candles of spermaceti, paraffin and 
stearine and the endeavors of the various 
expert commissions appointed for the 
purpose of determining the relations be- 
tween the standard candles adopted and 
legalized in different countries have only 
served to demonstrate the worthlessness 
of the candle, whatever its composition 
and construction, as a standard of light. 

The only fuel of strictly definite compo- 
sition which it has been found possible 
to subject to constant conditions of com- 
bustion is amyl-acetate. The thorough 
and careful manner in which the lamp 
for burning this fuel introduced by the 
late Hefner-Alteneck has been developed 
is well known to all students of photom- 
etry. Thanks to the investigations of 
Liebenthal and to the work of the Ger- 
man gas commission and of the members 
of the Reichsanstalt at Charlottenburg, we 
know, with as great a degree of precision 
as the nature of the subject will permit, 
the influence of flame height, of tem- 
perature, of atmospheric moisture, of the 
presence of carbon dioxide in the air, and 
of atmospheric pressure upon the illumi- 
nating power of its flame. 

It has been found as the result of these 
investigations that when lamps con- 
structed strictly of the prescribed dimen- 
sions and materials are used under normal 
conditions of atmospheric pressure, 
moisture, etc., the illuminating power is 
reproducible to within two per cent. This 
performance so far exceeds in uniformity 
that of other known available photometric 
standards,’ that the Hefner unit has very 
properly been adopted by photometrists 
as the best primary standard in spite of 
the fact that the quality of the flame is 
such as to seriously interfere with satis- 
factory comparisons between it and the 
whiter and more brilliant sources of light 
used in modern illumination. 

In view of the general acceptance otf 
the Hefner lamp as the primary standard, 
in terms of which candle-power is to be 
defined and by comparison with which 
secondary standards are to be calibrated, 
I have brought together for convenient 
reference the following data concerning 
this source of light. 


PHYSICAL CONSTANTS OF THE AMYL- 
ACETATE FLAME. 


In addition to the investigation of the 
effects of flame height upon the intensity 


1A possible exception to this statement is the modified 
form of pentane lamp largely used by gas photometrists 
in the United States. for which a performance compara- 
ble to that of the Hefner lamp has been claimed, This 
source, however, in spite of the good accounts given of 
it and the superior whiteness of its Name, is open to 
objection, as a primary standard, on account of the 
indefinite character of the fuel employed. 
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of the Hefner lamp, the results of which 
are shown in Fig. 1, of moisture, see 
Fig. 2, and the effect of the presence of 
carbon dioxide in the atmosphere upon 
the intensity of this source of light (Fig. 
3); all of which are plotted from data 
published by Liebenthal,? we have a more 
precise knowledge of the physical contents 
relating to this flame than of any other 
source of light. 

Koettgen? has compared the flame of 
the Hefner lamp spectrophotometrically 
with numerous other artificial sources of 


light, especially with various oil and gas- 


flames. While the results are strictly ap- 
plicable only to the particular flame 
measured in each case and only ap- 
proximately to other flames of the same 
type, the curves giving the relative dis- 
tribution of intensities in their spectra 
are of interest since they describe as 
completely as the circumstances will per- 
mit the color relations of such flames. 
Two such curves plotted from his tables 
are shown in Fig. 4. They are drawn in 
the usual manner with wave-lengths as 
abscisse and the ratio of the intensities 
for each wave-length of the spectrum 
divided by the same ratio, for the region 
of the D line, as ordinates. It will be 
seen from these curves which refer re- 
spectively to an ordinary gas flame and 
the flame of a petroleum lamp, that the 
light of the Hefner lamp is relatively 
stronger in the red and weaker in the 
violet than the ordinary sources of light 
used in artificial illumination; and that, 
consequently, we should expect to find 
that the temperature of this flame is lower 
than that of our ordinary oil or gas 
flames. 

Knut Angstrom? in a recent paper has 
published data which define the physical 
constants of the Hefner flame in absolute 
measure. By means of a spectrobolome- 
ter he first explored the infra-red 
spectrum as far as 5 u. The resulting 
curve is of the general form which one 
would expect for a flame of this char- 
acter. It shows the strong emission band 
due to CO, at 4.4 u and has its maximum, 
as is to be expected from the character 
of the spectrophotometric curves already 
given, at a greater wave-length than is the 
case with other luminous flames. G. W. 
Stewart! has found the maximum for the 
candle at 1.25 for the ordinary gas flame 


at 1.13 a and for the acetylene flame at 
1.05 p. 


}Liebenthal. Elektrotechnische Zeitschrift, 148, p. 
Qu4: ibid. 1895. p. 655. 


2 Koettgen. Wied. Ann., lili, p. 793. 
3 Angstrém. Physical Review, vol. xvii, p. 302. 
4Stewart, G. W. Physical Review, xv, p. 311. 
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Angstrom! has likewise determined the 
radiant efficiency of the Hefner lamp. He 
assembled upon the face of the bolom- 
eter the entire energy of the spectrum 
of the amyl-acetate flame and observed 
the total radiation Q. An opaque screen, 
which cuts off all wave-lengths greater 
than 0.76 u, was then interposed, and the 
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Fic, 8.—INFLUENCE oF CO, UPON THE FLAME 
OF THE HEFNER LAMP. 
remaining radiation L, which constitutes 
the whole of the visible spectrum, was 
assembled upon the same bolometer, and 
measured. He finds for the ratio of these 

two quantities 

L/Q = 0.0096 
where L is the luminous energy and Q the 
total energy of the flame. 

The unit of illumination, the lux or 
bougie-metre has been defined as the 
illumination received from the Hefner 
lamp at a distance of one meter. By the 
use of his compensated pyr-heliometer 
Angstrom has succeeded in determining 
this quantity also in absolute measure. 
He finds for the total radiation corre- 
sponding to the lux, 

Q = 0.0000215 EAM: Bao 
cm. 


From the value of La poker given it 
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Fic. 4.—COMPARIBON OF Gas AND PETROLEUM 
FLAMES, 


follows that the luminous radiation cor- 
responding to the lux is 


, ram.-cal. 
L = 20.6 x 10*Ë 
sec.-em.? ` 
Tumlirz? has determined by a different 
1 Angstrim, l. c. oO gae 
3 Tumlirz. Wied. Ann., vol. xxxviii, p. 651. 
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method the value of the luminous radia- 
tion corresponding to the lux. He ob- 
tained a somewhat larger value than 
Angstrom but of the same order; viz. 


L = 36.1 x 10° Sram cal. 
sec.-cm.* 


In other words according to the de- 
termination of Tumlirz a_ surface of 
lldsq. em. placed in the horizontal plane 
passing through the centre of the flame 
of the Hefner lamp at a distance of one 
metre receives in one second an amount 
of light the energy equivalent of which 
is 3.61 x 10° gram.-cal. 

By pushing the opaque screen further 
aud further into the luminous spectrum 
Angstrom found it possible to measure 
the energy L, of portions of the spec- 
trum lying between the ultra-violet and 
the position of the screen for a number 
of different settings of the latter. The 


quantity of energy measured in each 
case is 

L, = ù> I, dx 
oO 
where A is the wave-length at the edge 
of the screen. Assuming the accuracy of 
Wien’s formula, 


cc 


L= CX" AT 


for the radiation of a black body, which 
for the wave lengths of the visable spec- 


trum may be regarded as established, we 
have 


c 
[ibaa =O, [7 ate ata 
oO oO 


in which, since T is a constant, it is 
possible to determine the constants by 
means of a series of observations of L à 
and to obtain the following expression 
for the distribution of intensities in the 
spectrum of the Hefner lamp. 


7.85 


—_ -_, 


1,=0.0160\%. 4 


The intensities given by this equation 
are represented in the curve (Fig. 5). 
This curve is very important because by 
mcans of it we are enabled to compute 
the corresponding intensities for any 
source of light which we have compared 
spectrophotometrically with the Hefner 
flame. 

In the above equation the constant 
7.85 is equal to c?/T of Wien’s formula, 
and since Paschen and Wanner’ have 
found c, in the case of a black body to 
be 14,440, the temperature of the Hefner 
flame may be computed. Angstrém finds 


Fe aan and Wanner. Berliner Sitzungsbderichte, 
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this temperature to be 1,830 degrees 
absolute =— 1,557 degrees centigrade, a 
value which is quite consistent with the 
temperature of the candle flame computed 
by Lummer and Pringsheim? (1,960 
degrees absolute == 1,687 degrees centi- 
grade), with my direct measurements,” 
which gave for the temperature of the 
candle 1,670 degrees centigrade and with 
the more recent estimates of G. W. 
Stewart.® 

The temperature of the am yl-acetate 
flame may likewise be estimated by means 
of Paschen’s law, from the position of 
the maximum of the curve for the distri- 
bution of energy in the spectrum. 

In the absence of the data to reduce 
Angstrom curve, which was plotted with 
circle readings aa abscisse, to the form 
necessary to fix the precise wave-length 
of the maximum, Mr. W. W. Coblentz 
has had the kindness to repeat these 
measurements for presentation in this 
paper. He employed the reflecting 
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ete 5.—DI8TRIBUTION OF INTENSITIES IN THE 
ISIBLE SPECTRUM OF THE HEFNER FLAME. 


spectrophotometer, with rock-salt prism 
and Nichols radiometer, which has been 
used by him for the past three years in 
his investigations upon infra-red spectra. 

The resulting curve, corrected for slit 
widths, is shown in Fig. 6. The maxi- 
mut falls at 1.52 » and the temperature 
of the flame therefore, or more strictly 
the temperature of a black body emitting 
similar radiation, calculated from Pas- 
chen’s equation is 1,934 degrees absolute 
or 1,661 degrees centigrade. 

This value is about 100 degrees higher 
than that obtained by Angstrom from 
the relations already described, but, as 
will be pointed out later, Paschen’s equa- 
tion, using the constant 2,940, gives 
values, for all flames, considerably above 
those deduced from direct measurements. 

I have considered these results of Ang- 
ström and others at length because al- 
though they do not at present apply im- 
mediately to the problems of simple 


\Lummer and Pringsbeim. Verhandlungen d. 
Deutschen Phys. Ges., iii, p. 57. 1901. 

2 Nichols. Physical Review, vol. x, p. 248. 

P Stewart, G. W, Physical Review, vol. ix, p. 313, 
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photometry thev place at least one source 
of light in definite relations to our abso- 
lute systems of measurement, afford us 
the data long desired for bringing all 
other spectrophotometric determinations, 
by means of comparisons with the Hefner 
lamp, into the same condition, and afford 
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Fic. 6.—INFrRa-RED SPECTRUM OF THE AMYL- 
' ACETATE FLAME. 


a starting point from which we may be 

able, ultimately, to define our units of 

light and of illumination in terms of the 

absolute system. 

PHYSICAL CONSTANTS OF THE ACETYLENE 
FLAME. 


Another fuel of definite composition 
which, were it possible to contro] the con- 
ditions of combustion, would afford a 
standard of light superior on account of 
the intensity and whiteness of the light 
which it emits to the amyl-acetate flame 
and to other flames hitherto used in 
photometry is acetylene. It has thus far 


been found impossible to devise a repro- ` 


ducible acetylene standard or even to pro- 
duce a form of burner which will remain 
of even approximately constant intensity 
from day to day. Studies of the acetylene 
flame have, however, brought out very 
definitely the nature of the difficulties to 
be overcome and in view of peculiarly de 
sirable qualities of this source of light 


¢ 


E 
TETEE 
ARANE 

ERSEN 


E 
a 
Baw 


EW 
aa 
ea 


/ 
a 
mel 


| 
i eee 


ates 


ER 
Ee 


Paz 
è 


FEE 
HE 


Bew 
ze 
= 
dane 
Ai 


van 
ane 


a 


Lyi | 
hes 


Aye 2h 


Fig. 7.— ENERGY CURVE OF ACETYLENE FLAME. 
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for photometric purposes the following 
summary of results may be of interest. 
Acetylene is so rich in carbon that in 
order to produce a smokeless flame it is 
necessary to mix with the gas a eertain 
proportion of air. All existing acetylene 
burners are modifications of the Bunsen 
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type and as the proportion of air increases 
the flame goes over from the smoky form 
to that of the non-luminous Bunsen flame 
passing by intermediate stages through a 
maximum of luminous intensity. The 
brightness of the flame and its color de- 
pend upon the amount of air which is 
mixed with the acetylene and small 
changes in this mixture produce consider- 
able variations both in the intensity and 
in the quality of the light. Burners de- 
signed to be of the same candle-power 
even when supplied from the same gas 
holder and operated under conditions as 
nearly identical as practical as regards 
gas pressure, ete., exhibit considerable 
differences in intensity and color and these 
relative differences vary from time to 
time to an extent which renders the ordi- 
narv form of acetylene burner unsuitable 
for use in accurate photometry. 

The following measurements of the 
radiant efficiency of the acetylene flame 
will serve to illustrate the nature of the 


Fig. 8.—INFRA-Rep SPECTRUM OF A BUNSEN 
FLAME. 


fluctuations to which flames from burners 
of the ordinary type are subject. 
TABLE. 
Radiant efficiency of the acetylene flame. 
L/Q= .056 (Angstrém)1 
L/Q= .033 (Nichols and Coblentz)2 


L/Q= .040 (Nichols and Coblentz) 
L /Q = .040 (From a curve by G. W. Stewart) 


These results with the exception of that 
of Angstrom were obtained by plotting 
the curve of energy for the spectrum of 
the flame and comparing the luminous 
with the total area by integration of the 
same. A study of these curves reveals 
the nature of the phenomena upon which 
the fluctuations in intensity and quality 
in the acetylene flame depend and the 
chief difficulty which must be overcome 
in the construction of a strictly repro- 
ducible standard of the acetylene type. 

The characteristic feature of the energy 
curve of the acetylene flame is the emis- 
sion band having its maximum at 4.4 p, 
(cee Fig. 7). In non-luminous flames of 


1 Angström. Astroph ysical Journal, xv, p. 228, 1902. 
3 Nichols and Coblentz. Physical Review, xvii, p. 207, 
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the Bunsen type this band forms the most 
important part of the infra-red spectrum 
as may be seen from the curve in Fig. 8 
which is reproduced from measurements 
made by G. W. Stewart.! As the air 
supplied to an acetylene flame increases 
this band becomes more prominent and 
the radiant efficiency falls off. The 
growth of the band adds to the area of 
the non-luminous portion of the curve, 
as compared with the total area, and this 
change in the conditions of combustion 
affects, as has already been stated, both 
the quantity and the quality of the light 
from the flame. That the intensity of 
CO, band in the infra-red spectrum of 
the acetylene flame fluctuates through a 
considerable range is shown in Fig. 9, 
in which measurements of the band in 
the spectrum of the light from one and 
the same burner observed on four oc- 
casions are plotted. | 

The curve of October 29 corresponds to 
conditions of combustion under which the 
radiant efficiency was 0.033; that of 
November 8 to an efficiency of 0.040. 

Were it possible to burn the proper 
mixture of acetylene and air in a burner, 
the dimensions of which like those of 
the Hefner lamp were sufficiently great 
to admit of accurate workmanship, there 
is every reason to suppose that this source 
of light would show the uniformity de- 
sired in a standard. The mixture is, 
however, violently explosive and in order 
to keep the flame from striking back the 
gas orifice must be very small. Not only 
is 1t impracticable to make burners with 
such small openings which will give 
strictly the same size and intensity of 
flame, but in a given burner the orifice 
is subject to partial clogging. The result 
is a variation in the proportion of 
acetvlene to air and a change in size and 
intensity of the flame. 

Experiments have been made by C. H. 
Sharp upon the combustion of pure acety- 
lene in a mantle of oxygen using a burner 
in which a single cylindrical gas orifice 
was surrounded by an annular opening 
for the oxygen; an arrangement similar 
to that of the ordinary blast lamp ex- 
cepting that the gas is introduced into 
the centre of the flame. This flame is 
of extraordinary brilliancy, but its ex- 
cessive sensitiveness to changes of press- 
ure and its instability renders it alto- 
gether unfit for use in photometry. That 
it is relatively much richer in the blue 
and violet may be seen from the curve 
in Fig, 10 which is plotted from Sharp’s 
data (Physical Review, vol. ix, p. 179). 


TStewart. G. W. Physical Review, vol. xiii, p 2732 
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L. W. Hartman: has made a photom- 
etric study of mixtures of acetylene and 
hydrogen burned in air. When a burner 
without air vents and consisting simply 
of.a circular orifice through a brass tip 
was used it was found that the intensity 
of the flame increased with the percentage 
of acetylene, and reached a maximum, 
as shown in Fig. 11, at a point corre- 
sponding to a mixture of equal parts of 
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Fig. 9.—INTENSITIES OF CO, BAND IN INFRA- 

RED SPECTRUM OF ACETYLENE FLAME. _ 
the two gases. Further additions of 
acetylene to the mixture resulted in an 
increasingly imperfect combustion and 
a gradual falling off in the brightness 
of the flame. 

The hydrogen-acetylene flame is whiter 
than that of of pure acetylene burning 
in air; the former flame being relatively 
weaker at the red and stronger at the 
violet end of the spectrum as shown in 
Fig. 12 which contains a curve of rela- 
tive intensities plotted from measure- 
ments by Hartman. There are certain 
difficulties connected with the use of an 
acetylene-hydrogen mixture. The mixed 
gas can not for example be stored in 
ordinary gasometers over water because 
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Fre. 10.—COMPARISON OF ACETYLENE IN OXY- 
GEN WITH ORDINARY ACETYLENE FLAMB. 
the two gases are so unequally absorbed 
by that liquid that the mixture on stand- 
ing will rapidly become poorer in acety- 
lene up to the point where to the water 
is saturated with that gas. Subsequently 
the mixture will vary in its proportions 
with changes of pressure as the water 
with every change of condition absorbs 
or gives off acetylene to the mixture. 
This difficulty is not, however, fatal to 


! Hartman, L. W. Physical Review, vol. ix, p. 176. 
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the use of such a combination provided 
a mixture of these two gases can be found 
which is capable of perfect combustion 
in a burner which is strictly reproducible 
in its dimensions and construction. 

With a burner consisting of a single 
cylindrical jet of one millimetre diameter 
it is possible without the use of-air ducts 
to produce a quiet steady flame of ex- 
cellent brightness and color provided the 
burner be supplied by means of a T from 
separate gasometers containing hydrogen 
and acetylene. By igniting the hydrogen 
first and then turning on the acetylene 
gradually by means of a proper valve a 
suitable mixture is readily obtained. The 
flame, which is of a tall conical form, is 
perfectly symmetrical and has a well- 
defined luminous tip. It can be used 
either with a flame gauge, as in the Hef- 
ner lamp, or with a metallic screen similar 
to that employed in a Harcourt pentane 
standard. The size of the orifice in such 
a burner is sufficient to permit of reason- 
able accuracy in the construction of the 
standard lamp and the problem of main- 
taining a constant admixture of the gases 
may be solved by the use of two similar 
experimental gas meters, M, M, provided 
with a rapidly moving index hand for the 
determination of the rate of flow. By 
selecting a mixture which corresponds to 
the crest of Curve A (Fig. 11) the con- 
dition of minimum sensitiveness to varia- 
tions in the proportions of the two gases 
can be secured. The arrangement pro- 
posed is shown diagrammatically in Fig. 
13. Only rough preliminary trials with 
this apparatus have thus far been at- 
tempted but there is every reason to bc- 
lieve that with the same attention to de- 
tails which have been employed in the de- 
velopment of the Hefner lamp an ex- 
cellent hydrogen-acetylene flame can be 
secured. The somewhat complicated and 
cumbersome nature of this apparatus 
would preclude its employment for general 
photometric purposes but since a primary 
standard is required only for the purpose 
of calibrating incandescent lamps to be 
used as working standards this objection 
is of minor importance. 

The superiority of the acetylene flame 
over the Hefner finds graphical expression 
in Fig. 14 which gives in the usual man- 
ner the spectrophotometric ratio through- 
out the spectrum. The preponderance of 
the shorter wave-lengths is indeed ex- 
cessive so far as photometry of ordinary 
gas and oil flames are concerned, the color 
difference between such flames and acety- 
lene being about as great on the one side 
as the difference between them and the 
Hefner flame is on the other. For use mM 
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comparison with the more modern illu- 
minants of high efficiency such as the 
Nernst lamp, etc., however, the distribu- 
tion of color in the acetylene flame is such 
as to reduce the color aa to a 
minimum. 

Mr. Hartman has also measured the in- 
tensity of the ordinary acetylene flame at 
various pressures. His results, which are 
given graphically in Fig. 15, show a 
nearly linear relation. 

Spectrophotometric studies indicate for 
the acetylene flame a temperature con- 
siderably above that of the ordinary gas 
flame. 

I have found its temperature by direct 
measurement to be approximately 2,173 
degrees absolute or 1,900 degrees centi- 
grade as against 2,053 degrees absolute = 
1,780 degrees centigrade for the ordinary 
gas flame and 1,943 degrees absolute —= 
1,670 degrees centigrade for the hottest 
part of the flame of the common candle. 
The temperature of the acetylene flame 
computed by means of Paschen’s law from 
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Percentage of Acetylene, (volumes). 
Fie. 11.—INtTENfITIEs or FLAMES FOR Mix- 
TURES OF ACETYLENE AND HYDROGEN. 

the position of the maximum of the 
energy curve gives a somewhat higher 
value. G. W. Stewart! finds this maxi- 
mum to he at 1.05 » from which we obtain 
for the “black” temperature corresponding 
to the acetylene flame 2,940 degrees ab- 
solute or 2,527 degrees centigrade. 

The constant A in Paschen’s formula 
has been determined for the ideal “black” 
body, but the precise relation between 
the “black” temperature computed by 
means of it and the actual temperature 
of the flame is as yet an open question. 
Stewart in the article just cited has shown 
that if we adopt the value A = 2,282, 
the temperatures of the candle, the or- 
dinary gas flame and the acetylene flame 
computed from the position of the maxi- 
mum of their respective energy curves 
agree with the temperatures obtained by 
direct measurement. 

The distribution of intensities in the 
visible spectrum of the acetylene flame is 
a matter of great interest to those who 
apply this sort of light in spectroscopy and 
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spectrophotometric measurements. The 
observations recorded by Stewart! in 
table i of his paper on the distribution 
of energy in the acetylene flame, when 
properly corrected for variations of slit 
widths, afford the data by means of which 
to construct the desired curve. It is in- 
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Fia. 12.—COMPARISON OF ACETYLENE MIXTURES 
AND PURE ACETYLENE. 


teresting to compare this curve (see Fig. 
16) with that in Fig. 5 which gives us 
the corresponding data for the Hefner 
flame as determined by Angstrém in an 
entirely different manner. 

By making use of the ratio of relative 
intensities in these two sources of light, 
given in Fig. 14, and the curve in Fig. 5 
it is possible to compute from quite inde- 
pendent data the distribution of intensi- 
ties in the visible spectrum of the acety- 
lene flame. The points marked with an 
X in Fig. 16 indicate the value of the 
ordinates thus obtained in several regions 
of the spectrum. Since these points lie 
along the curve plotted from Stewart’s 
measurements we have an admirable check 
upon the accuracy of these two methods 
and the spectrophotometric measurements 
recorded in Fig. 14. This agreement is 
the more remarkable and satisfactory 
since measurements made by three dif- 
ferent observers are involved. 


do 


Fig. 13.—MrxtnG DEVICE FOR HyDROGEN- 
ACETYLENE FLAME. 


The use of an incandescent solid as a 
primary light standard would at first sight 
appear to offer many advantages over any 
possible flame standard, but the difficulties 
have thus far been insupet rable. The three 


1 Stewart, G. wW. “Piscul Review, vol. xiii, p. 263. 
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types of light source available for such 
a purpose are the incandescent mantle of 
the Welsbach type, the electric glow 
lamp, and the Nernst lamp. The difficul- 
ties to be considered in the case of the 
first are three: (1) That of producing 
mantles of uniform composition; (2) 
that of maintaining the same at a con- 
stant temperature by means of a flame of 
the Bunsen type; (3) the progressive de- 
terioration in the light-giving power of 
such mantles as the result of the exposure 
to high temperatures. Since the per- 
formance of an incandescent mantle de- 


‘ pends in great measure upon the ad- 


mixture of certain oxides of the rare 
earths to the thorium oxide which forms 
the principal constituent the satisfactory 
standardization of .the material would 
probably be found impracticable. Burners 
of the Welsbach type are, moreover, 
notably sensitive to the well-nigh un- 
controllable fluctuations in the character 
of the heating flame and such mantles 


_show deterioration with time as a result 
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Fig. 14.—COMPARISON OF ACETYLENE AND 
HEFNER LAMP FLAMES. 

of the disintegration of the fabric, where- 
by the area of the incandescent surface 
is gradually diminished. The changes 
due to this cause alone have been esti- 
mated to be about fifty per cent during 
the normal life of such a mantle. The 
marked change in the color of the light 
of the incandescent mantle with age is 
probably due to the fact that this disin- 
tegration affects the various components 
unequally so that the composition of the 
glowing body is continually changing. 

The glow lamp offers a more promising 
field for develonment but the makers of 
such lamps have not as yet been able to 
furnish a filament which will meet the 
conditions of reproducibility. The ad- 
mirable performance of incandescent 
lamps as calibrated secondary standards 
however suggests possibilities in the way 
of the development of a primary standard 
of this type. Should the use of carbon be 
found impracticable it is possible that 
the new iridium lamp may show greater 
constancy of performance. ‘The use of a 


- filament of the Nernst type as a primary 
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standard of light is something which has 
not as yet been seriously considered and 
it certainly offers a fruitful field for in- 
vestigation. 

Numerous suggestions for a photo- 
metric standard have been made of which 
nothing has been said in this paper. Of 
these the Violle platinum standard, the 
use of the light from the crater of the arc 
and others have been tried and found un- 
manageable. The use of a phosphorescent 
surface has been proposed, but even were 
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Fie. 15.—VARIATIONS OF ACETYLENE FLAME 
WITH DIFFERENT PRESSURES. 

such sources of light of sufficient con- 

stancy the luminous intensity of all known 

phosphorescent materials is so feeble that 

they could be employed only in certain 

exceptional cases. 

While is it probable that the future 
will see the development of a satisfactory 
primary standard based upon the elec- 
trical heating to incandescence of carbon 
or of some metallic oxide, the immediate 
basis for standardization of artificial hght 
sources lies in the use of a primary 
standard consisting of a flame standard 
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Fig. 16.—DtsTRIBUTION OF INTENSITIES IN THE 
VISIBLE SPECTRUM OF THE ACETYLENE FLAME. 


and the preparation of calibrated incan- 
descent lamps as secondary standards of 
light. Such lamps may in the present 
state of the art be made to agree with 
each other with all necessary exactness. 
While the absolute definable value of such 
standards can for the present be con- 
sidered as exact only within the limits 
of reproducibility of a flame standard such 
as the Hefner lamp, the actual agreement 
of the standards existing in those labora- 
tories in which photometric work is based 
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upon the Hefner unit appears to be much 
closer than the performance of the amyl- 
acetate lamp would lead us to anticipate. 
A set of six sixteen-candle-power lamps, 
calibrated in New York, were, for ex- 
ample, recently taken abroad for compari- 
son. The average result reported by the 
Reichsanstalt, according to Dr. Sharp to 
whom I owe the data, was 15.95 British 
candles (the ratio 1 Hefner = 0.88 
British eandle-power being used). When 
tested in New York after their return 
they averaged 15.96 candle-power, and 
subsequent measurements of them at the 
National Bureau of Standards gave 15.92 
candle-power. The performance of the 
individual lamps may be seen from the 
following table: 
INTENSITY IN BRITISH STANDARD CANDLES 
OF SIX CALIBRATED INCANDESCENT 


LAMPS. 

a7 a8 =Š 
$ R g 
$E E 23 
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15.87 15.85 15.85 
15.95 16.04 15.90 
15.88 15.99 15.80 
16.00 15.99 15.95 
15.96 15.89 16.00 
16.05 16.01 16.00 

Average 15.95 15.96 15.92 


Comparison with secondary standards 
purporting to represent the British 
standard candle, but not based upon the 
Hefner unit, gave, it may be added, no 
such satisfactory agreement. 

I present these figures solely for the 
purpose of substantiating the statement 
just made, that the calibrated incandes- 
cent lamp is capable of very satisfactory 
performance as a secondary standard. By 
the constant interchange and comparison 
of results between the various establish- 
ments engaged in the production of such 
lamps it should be possible to maintain 
in future the excellent agreement of work- 
ing standards which appears to have been 
already attained, and thus to meet the de- 


mands of industrial photometry during 
the period which must elapse before 
science, through further research, is pre- 
pared to offer the practical photometrician 
something more completely adapted to 
his needs. 


— ode 
Electric Traction in Russia. 


Two rather ambitious schemes for elec- 
tric traction, says Engineering (Lon- 
don), on a large scale have recently been 
brought before the Electrotechnical Asso- 
ciation, of St. Petersburg. The first is no 
less than the electrification of the Trans- 
Siberian Railway, a project considered by 


Count A. F. Lubienski as not only de- 
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sirable, but necessary. The transporta- 


tion of passengers and goods on this rail- 


way, apart from the traffic due to the war, 
has developed to such an extent that it 
will soon become necessary to increase the 
number of trains. Owing to several cir- 
cumstances, particularly the lightness of 
the rails and the insufficiency of water, 
the existing trains are said to have reached 
their practical limit of speed; and though 
the water difficulty might be met by canal- 
ization or other means, the relaying of the 
track would entail an enormous ex- 
penditure of money and time. The Count 
maintains that the most rational and 
economical wav of meeting the case is by 
the introduction of electric traction on 
some parts of the line at least. The 
existing track would be made use of, and 
the many sharp curves and heavy gradients 
would not limit the speed of a multiple- 
unit electric train to the same extent as in 
the case of a train drawn by a steam loco- 
motive. It is proposed to make use of 
the rivers and waterfalls along the course 
of the line for the supply of electric 
energy, which would be generated at 
power stations from 100 to 200 kilometres 
apart, and distributed in both di- 
rections to transformer substations at a 
pressure of 100,000 volts. It must be 
evident, we think, to the most sanguine 
of engineers that the scheme outlined 
above, even if possible, could not be re 
alized in time to meet the present traffic 
difficulties, though it appears to have been 
seriously considered as a desirable al- 
ternative to the relaving of the track. The 
second project was brought forward by 
Mr. G. O. Graftis, and is rather more 
modest in its scope. He proposes the elec- 
trification of the Caucasian railways on the 
grounds that electric traction is particu- 
larly adapted to a mountainous country, 
and that abundance of power is at hand 
in the waterfalls of the Caucasus. The 
large number of rivers and mountain tor- 
rents watering the district through which 
the railway runs, and supplying up to 
eighty cubic metres of water per second, 
constitute an ideal source of power, which 
could be turned to account with little 
difficulty. As to the expense of construct- 
ing a line along the rocky coast of the 
Black Sea, the speaker adduced figures 
showing the cost of the Italian Lecco- 
Sondrio-Chiavenna electric railway an 

the Viadikavkase steam railway. He 
estimated that the establishment of central 
stations and substations equipped with 
plant for producing three-phase current 
at 30,000 volts would entail an expense of 
£1,000,000 above the cost of a steam serv- 
ice. On the other hand, the working ¢x- 
penses of the electric service with the 
same amount of passengers and goods 
carried would show an annual saving of 
£800 per mile as compared with steam. 
It is also claimed that, as the electric serv- 
ice would admit of heavier gradients, the 
construction of the permanent way would 
he cheapened. After the meeting. 1m Cow 
sequence of the importanee of schemes © 

this nature to a district well supplied with 
water power, the Electrotechnical Associa- 
tion appointed a committee to make an 
exhaustive investigation of the subject. 
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The Altbach Deizisau Central 


HE electric central station described 

in this article was installed with a 

view to supplying power and light 

to the numerous greater and smaller towns 


By Dr. Alfred Gradewick. 


A synchronous motor on a 200-kilowatt 
transformer set has been located in the 
Göppingen substation and is intended for 
working as a generator, supplving current 
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Though the gross head is 4.65 metres 
and the net head 4.2 metres, there has 
so far been utilized only a gross head 
of 3.5 metres, corresponding to a net head 


Power PLANT, ALTBACH-Detzisau NECKAR WORKS, AND FOREBAY AND EMBANKMENT CANAL. 


of the Neckar and Fils valleys, in southern 
Germany, by utilizing the high water 
head of the Neckar river. Between Ploch- 
ingen and Esslingen the river follows a 
winding course, though the distance is 
only 2.2 kilometres in an air line. The 
gross head is 4.65 metres and the flow 
is thirty-three cubic metres of water per 
second. 

A steam engine, having a maximum 
output of about 1,200  horse-power 
mounted together with a polyphase gener- 
ator, which had been exhibited at the 
Paris Universal Exposition, was purchased, 
together with a corresponding steam 
boiler plant, to serve as reserve because 
of the great fluctuations in the water 
level. The hydroelectric part of the power 
station as supplied by the Oerlikon Ma- 
chine Works, of Oerlikon, near Ziirich, is 
comprised of three turbine sets, each hav- 
ing 120-horse-power effective output. 

After the installation work had suffered 
a serious interruption due to a fire in 
a shed close to the power station, the 
Oerlikon company undertook the repair 
of the injured machines and was event- 
ually entrusted with supplying the whole 
electrice equipment of the plant. 

Three-phase current with a primary 
tension of 10,000 volts was adopted, 
separate transformers effecting the con- 
version into a 2 by 120-volt three-wire 
system for lighting and a 230-volt three- 
phase system for power purposes. In 
designing the plant, the great distance 
(nearly thirty-three kilometres) between 
the places of consumption and the central 
station had to be allowed for. 


to the system in case of a breakdown 
in the long-distance line. A steam engine 
set with direct-coupled continuous-current 


TRANSFORMER STATION WITH AERIAL ADMISSION 
OF THE HIGH-TENSION CIRCUIT. 


machines is used as a provisional reserve, 
supplying any necessary additional cur- 
rent as long as the steam dynamo in the 
central station can be dispensed with, 


of 3.2 metres. The reservoir embank- 
ment consists of a concrete weir sixty- 
seven metres in length and 1.4 metres 
in height into which two gravel sluices 
with an aggregate clear width of nine 
metres are built. The entrance of the 
channel is at right angles to the river 
axis and is thirty-six metres in breadth 
and 1.1 metres in depth. Its bottom, as 
well as the bed of the Neckar river be 
fore the channel entrance, through a 
breadth of fifteen metres, is covered with 
concrete. In order to allow of a ready 
removal of gravel, the Neckar bed was 
made to lie thirty centimetres below the 
bottom of the channel entrance; six sluices, 
each five metres in breadth, draining the 
latter. Special iron bridges had to be 
constructed in connection with the em- 
bankment. The upper pond channel has 
a breadth of fifteen metres at the bottom 
and a depth of two metres, an offset of 
a breadth of 1.5 metres being arranged 
one-half metre above the normal water 
level. The channel is closed on both 
sides by high-water embankments, in- 
tended on one side for carrying off the 
high water through the channel, and on 
the other, for utilizing the high water 
with a view to compensating partially 
for the water heads lost in the low-water 
channel, a head of four metres being thus 
utilized. In front of the central station 
is arranged an overflow 24.5 metres in 
length, susceptible of being lockdd by 
a sluice in case of moderate high water. 

The power-station building, situated on 
the right bank of the Neekar river, is 
of a fine design. It covers an area of 
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1,300 square metres. The whole building 
had to be mounted on piers on account 
of the marshy condition of the ground. 
The turbine room was built on rock, 
blasting being necessary when preparing 
the site. 

The four compartments of the power 
station, namely, the boiler-room, pump- 
house, hydroelectric compartment, a steam 
dynamo room, are shown in the accom- 
panying figures. The controlling appa- 
ratus is arranged between the latter two 
rooms in two superposed stories, 80 as 
to allow both machine rooms to be 
perfectly supervised from the one scaffold. 
By using Falconier glass stones in con- 
structing the windows of the two engine 
rooms and boiler house, a very efficient 
heat insulation was ensured, the rooms 
being ventilated by rotating iron window 
frames, containing glass stone of the same 
type. The roof construction is iron, the 
two engine rooms are covered with tile, 
and the boiler and pump-houses with 
corrugated sheet-iron roofing. The 
chimney is fifty-seven metres in height 
and 3.5 metres in upper diameter. 

The boiler house, situated to the east 
and designed for five boilers, contains at 
present two Steinmiiller tubular boilers, 
- with 305 square metres of heating surface 
each. They operate at a pressure of 
twelve atmospheres, and are fitted with 
removable superheaters. In the pump- 
house are located the water-purifying 
plant, the clean water reservoir, as well as 
the steam feed pump and the injectors. 
A hand-driven traveling crane of fifty 
tons’ capacity serves the northern com- 
partment containing the steam dynamo, 
while the southern room, containing the 
three hydroelectric units, is served by a 
five-ton crane, also operated by hand. 
The rooms are lighted by arc and incan- 
descent lamps. 

The three turbines, built by the Furst- 
lich, Hohenzollernsche Mashienenfabrik, 
of Immendingen, Germany, are of the 
Francis type with rotating guiding blades, 
susceptible of regulation and designed for 
a minimum amount of water of 10.5 cubic 
metres and a head of 4.2 metres. A 
double gate is built in front of each tur- 
hine, a common gate being arranged in 
front of the whole system. The turbines 
have an output of 400 horse-power at 
47.5 revolutions per minute, the motion of 
the hollow cast-iron turbine shaft being 
transmitted to a horizontal intermediate 
shaft, rotating at 215 revolutions per 
minute by means of a bevel gearing. The 
generators are connected to the inter- 
mediate gearing by means of elastic in- 
sulating bands, and are designed for an 
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output of 400 horse-power, at 215 revo- 
lutions per minute, with a power-factor 
of 0.8. The frequency is fifty cycles per 
second. The tension is 10,500 volts and 
the load nineteen amperes per phase. 
The armatures, 215 metres in bore, have 
eighty-four slots, each of which contains 
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of 0.8. In case of continuous operation 
at full load, the maximum increase in 
temperature of any part of the genera- 
tors will not exceed forty-five degrees 
above the room temperature. 

The steam engine is a horizontal con- 
densing tandem-compound engine of the 


sixty-three conductors. following dimensions: the diameter 
—7 
' 
| 
| 
| 
7 4 
Ziel’ Y ee al T: 
tcc ate 
e! ETT m 
T LUIJ Y 4 
= al ‘a ae a k 
"y fie Tr ; 
pe a A fos oh 
Iota e wee 4 s 
K AP Ys ae .... 9 
mole 


ee ees ER. 


ELEVATION, SHOWING STEAM AUXILIARIES. 


The latter are three-millimetre wire. 
The field is formed of twenty-eight coils 
connected in series, each of which con- 
sists of sixty turns of 30 by 2-millimetre 
copper strip. The field rotor is 2.140- 
millimetre in diameter. To each genera- 
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of the evlinders is 660 and 1,050 milli- 
metres; the stroke is 1,150 and the 
speed ninety-four revolutions per minute. 
The normal output is given as 1,000 horse- 


power and the efficiency is ninety-two per 
cent, 


Aab”: 


T^ M s 
i 


ELEVATION, SHOWING DISPOSITION OF TURBO-GENERATORS, SWITCHBOARD ROOM AND STEAM- 
DRIVEN GENERATOR. 


tor is coupled an exciter, giving ninety 
volts and 150 amperes. The efficiency of 
the generators at full load is ninety-three 
per cent, and at half load eighty-eight, 
the difference in voltage between full and 
no load, with constant excitation, being 
eight per cent for a power-factor of unity, 
and eighteen per cent with a power-factor 


The steam engine drives a dynamo 
which serves as a reserve and which gel 
erates at ninety-four revolutions Pt 
minute and a power-factor of 0.85 three 
phase currents of fifty periods per second, 
10,500 volts and of an intensity of forty- 
six amperes per phase. ‘The generator ìs 
rated at 1,000 horse-power and has 80 
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efficiency of ninety-three per cent with 
a power-factor of 0.85. The armature is 
5.564 metres inner diameter and contains 
ninety-six coils, consisting each of twenty 
turns of 4.5-millimetre wire. The slot 
insulation is four millimetres in thick- 
ness, being made with oiled cloth. The 
sixty-four-pole field-magnet has a diameter 
of 5.555 metres. The coils consist each 
of 54.5 turns and are made of edge-wound 
copper strip, 24 by 3.2 millimetres. The 
six-pole exciter is direct-connected to the 
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there are placed a three-pole high-tension 
pull-switch, three high-tension fuses, a 
current transformer, a voltmeter, tension 
transformer, one main-current regulator 
and one shunt regulator. In the high- 
tension room there are further installed: 
one thirty-kilowatt transformer for power, 
and one twenty-kilowatt transformer for 
lighting the power station and the village 
of Altbach, one insulation testing set, 
which allows the insulation of the long- 
distance conductor to be tested even in 
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while the other supports the guiding de- 
vice for the hand-wheel shaft of the reg- 
ulating device. The general instrument 
column supports a voltmeter for measuring 
the bus-bar tension, a second voltmeter, by 
means of which the tension of either 
machine may be measured at will, and a 
phase-indicator. The collector rails form 
a circuit from which feeders are branched 
off to the right and left. The high-tension 
fuses, as well as the ammeters provided for 
each phase of the long-distance conductors, 
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generator and generates current at 100 
volts and 100 amperes. 

The arrangement of the controlling ap- 
paratus is shown in the accompanying 
illustrations. In the lower room, which 
is closed on all sides, there are placed 
the high-tension instruments; the con- 
trolling platform is placed above and con- 
tains the instrument columns, and the 
levers and hand-wheels for controlling the 
high-tension instruments. In the high- 
tension room which is lined with glass, 
there are arranged five iron supports, one 
of which is reserved for a steam dynamo, 
to be installed later on. On each support 


course of operation, and finally several 
general meters. The collecting bars are 
made of aluminum and the floor of the 
high-tension room, readily accessible 
through a broad central corridor, consists 
of concrete covered with rubber mats. 
The columns designed for the operation 
of the generators support each an ammeter 
and a voltmeter for the main current, and 
an exciter ammeter. The conductors are 
conveyed to the measuring instruments 
through the hollow column. To each 
column are screwed two opposite supports, 
one of which bears a slide for the hand- 
wheel, operating the high-tension switch, 


are located in two glass and marble-lined 
boxes arranged at the front walls of the 
controlling platform. 

Two phases of the system are used for 
lighting and three phases for power pur- 
poses, the tension of the generator being 
regulated for the two lighting phases. In 
the engine room there is further a small 
switchboard containing the ewitches and 
fuses of the various distribution lines in- 
side of the central power station. Two 
long-distance conductors of an aggregate 
length of 108 kilometres (including all 
branches) are branched off from the power 
station. Three of the main conductors 
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are thirty-five square millimetres and one 
twenty-five square millimetres. The 


branch lines are ten square millimetres. - 


From the switchboard platform six cables 


ELECTRICAL REVIEW 


station, as well ag of each transformer 
cabin and of the Göppingen substation, 
horn lightning arresters have been placed 
on the high-tension lines. Where rivere 
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lead into the distributing tower, to which 
the long-distance conductors are con- 
nected. One of the two long-distance 
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and railway lines are crossed, as well as 
at all the branching points of the high- 


tension lines, built-up iron masts have 
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SCHEME OF SWITCHBOARD CONNECTIONS. 


lines leads to Obertiirkheim and the other 


toward Göppingen. Cyanized wood maste, 
beveled on the top and having a normal 


been used instead of wooden masts. To 
these are fitted, about a man’s height 
above the ground, corrugated-iron cabins 


STE«aM-DRIVEN Dynamo Room AND SWITCHBOARD GALLERY. 
length of twelve metres from the ground, 
are used. The conductors 
partly on triple bell insulators and partly 
on delta insulators. In front of the power 


are carried 


containing a small switchboard and high- 
tension fuses, so as to allow portions of 
the long-distance lines being switched out 
at any time, even in course of operation, 
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For the operation of these instruments, 
a small wooden scaffold, resting on four 
high-tension insulators, has been arranged 
in front of the cabin. 

The cabins containing the tranaformers 
are made of burnt bricks with roofing of 
corrugated sheet iron and are divided into 
three compartments, the greatest of which 
is intended for receiving the transformers, 
the two remaining being set apart for 
locating the high and low-tension awitch- 
ing apparatus. The transformers may 
be switched off by means of high-tengion 
switches on the high-tension side and on 
the low-tension side by three-pole switches. 
For bringing the high-tension conductors 
and for conveying the low-tension con- 
ductors from and to the transformer 
cabins iron masts are used. If the trans- 
former cabin is installed in building 
centres, the entrance and exit of 
the conductors are made underground 
by means of iron armored cables. The 
high-tension lines, as well as the low-ten- 
sion lines, are so designated as to avoid a 
tension loss of more than three per cent 
at maximum load. 

The tension of the lighting system is 
240 volts between the external conductors 
(three-wire system), that of the power 
current, 230 volte at the transformer 
terminals. At the transmission from the 
aerial to underground cable an iron mast 
has been located, which supports a small 
iron house containing the high-tension 
fuses for disconnecting the cable from the 
high-tension lines at any time. The cable 
runs directly into the high-tension room 
of the substation, which is closed on all 
sides and contains the high-tension fuses 
just mentioned, as well as the high-ten- 
sion fuses of the machine plant, a high- 
tension switch, the regulating resistance, 
two voltmeters and one current trans- 
former. ‘The operation handles are located 
on a switchboard on both sides of which 
there are only such parts as carry low- 
tension currents. 

In the machine room close to the boiler- 
room there is, as a reserve, a 250-horse- 
power reserve steam dynamo supplying 
continuous current, and a transformer 
group. There is, however, enough room 
to allow two additional engine and trans- 
former groups being installed. In a third 
room is installed a batterv of 570-ampere 
hours’ capacity, at 300 volts. The trans- 
former group, alluded to above, comprises 
a synchronous motor coupled to a continu- 
ous-current dynamo with an output of 
240 horse-power and working under a ten- 
sion of 10,500 volts, at fifty periods per 
second and 500 revolutions per minute. 
The armature ig 900 millimetres in bore, 
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has thirty-six slots containing eighteen 
coils, each of which consists of 144 turns 
of two-millimetre wire; the field wheel is 
892 millimetres in diameter, and each of 
the twelve series-connected field coils has 
230 turns of 3.6-millimetre wire. 

The continuous-current shunt dynamo, 
direct-coupled to the motor, gives a cur- 
rent of 550 to 500 amperes at 300 to 330 
volts at 500 revolutions per minute. The 
armature core hag a diameter of 854 
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Economy in Consumption of 
Current. 

A number of questions relating to meth- 
ods of effective economy in current con- 
sumption were addressed to managers of 
municipal tramways in Great Britain by 
Mr. P. Fisher, and the gist of these replies 
was embodied in a paper read at a recent 
meeting of the British Municipal Tram- 
ways Association. The following are his 
conclusions, as abstracted in the Elec- 
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millimetres and a breadth of 380 milli- 
metres. There are 130 slots of 9 by 36 
millimetres, each slot receiving four con- 
ductors made from edge-wound copper 
rods. The field bore is 870 millimetres, 
the six series-connected field coils consist- 
ing each of 1,700 turns of 2.2-millimetre 
wire. 

The construction of the plant was begun 
in the early part of March in 1901, and it 
went into operation partly on the first of 
December of the same year and partly in 
the fall of 1902. 


trical Review, London: the firet means 
of economy referred to, lay in accurate 
metering at the power station, where ener- 
gy was purchased from another depart- 
ment. There should be at least three 
meters in series, the average reading be- 
ing taken as correct. If one meter showed 
a variation of three to five per cent, it 
should be taken out and recalibrated, after 
which it would serve to check the others. 
The readings should be supplied to the 
tramways departments daily, and compari- 
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sons be made of the consumption of ener- 
gy and mileage run, so that any variation 
could be noted, and investigations made as 


to the cause. 

Serious losses occurred through the line 
voltage falling below normal, the current 
increasing to a marked degree. It was 
suggested that the overhead work should 
be cross-bonded, so as to utilize the cur- 
rent-carrying capacity of both wires, and 
this had been done in some cases. The 
objection was that when a fault arose on 
one line, both lines were put out of serv- 
ice. 

Last vear Mr. Spencer (Bradford) 
pointed out the economy to be effected by 
rapid acceleration. The reports of mana- 
gers on this matter were conflicting. The 
author had made experiments to deter- 
mine the amount of the saving, and found 
that with more rapid acceleration, a 
marked economy gata be made, but did 
not suggest that the method was desirable 
in the interests of the equipment or the 
passengers. 

The energy used by different drivers 
varied widely, and the author found that 
it was of the first importance to have 
men carefully and thoroughly trained, and 
well kept up to the mark. The system in- 
troduced at Blackburn by Mr. Giles pro- 
vided a bonus to the men of one shilling 
a week for each tenth of a unit per car- 
mile reduction in the energy consumed, 
thus giving the men a pecuniary interest 
in economy. The employment of in- 
spectors to instruct drivers and to check 
waste was fully justified, and the efficiency 
of the men raised thereby. 

Meters on cars were not entirely satis- 
factory, but had been adopted on many 
systems with good results. 

The condition of the rails in foggy 
weather, and when covered with creasy 
deposit, had a decided influence on the 
consumption of energy, and it was agreed 
that to keep the rails in a clean condition 
was highly important. The rails must 
he cleaned by mechanical means or by 
washing, and the author had adopted a 
device which he first saw in Bradford, by 
which a continuous flow of water from the 
town mains was used when the rails were 
greasy. The water ran down gradients in 
the grooves, and the car-wheels sprinkled 
it over the top of the rails, cleaning them 
thoroughly. Drain connections were pro- 
vided at the lower parts of the city to 
carry off the water to the sewers. f 

The energy used on bogie cars exceeded 
that on single-truck cars by about twenty- 
seven per cent in one case, and it had been 
found that economy was obtained by con- 
verting bogie to four-wheel cars. On a 
line with a rise of 255 feet in one and one- 
half miles, a bogie car on maximum trac- 
tion trucks, seating fifty-nine passengers, 
required almost forty per cent more ener- 
gy than a single-truck car seating fifty- 
one passengers, though the line, having 
many curves, was favorable to the former. 
[t was satisfactory to observe that radial 
trucks with four wheels were being in- 
troduced. 
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Electricity in Warships. 

In this article the electrical equip- 
ment of the Césarevitch, a Russian battle- 
ship of 12,000 tons displacement, is de- 
scribed. One of the important applica- 
tions of the electric motor on this vessel 
is that of directing the large guns. The 
movable turrets weigh about 300 tons. 
They rest on rollers, and are operated by 
means of a central tube which serves, at 
the same time, for communicating with 
the ammunition rooms. This tube is 
turned by means of two motors, each 
acting through a worm and wheel. The 
fields of these motors are connected 
permanently across the supply circuit. 
The two armatures are connected in 
series, and in series with them is a re- 
sistance. These motors are controlled by 
the gun captain in the turret, who, by 
means of a small controller, actuates re- 
lays in the motor armature circuit. Turn- 
ing the controller handle to the right 
or left puts the turret in motion. Placing 
it in the central position short-circuits 
the motor armatures, bringing them in- 
stantly to rest. The vertical movement 
of the gun is controlled by a horizontal 
lever attached to the side of the gun 
carriage. This lever controls the move- 
ment of a small motor. Placing this 
lever in any position will cause the gun 
to be trained until its axis comes parallel 
to that of the lever.—Translated and ab- 
stracted from La Revue Pratique de 
UElectricite (Parts), September 20. 

a 


South African Electrical Industry. 

The electrical industry has developed 
rapidly in South Africa since the recent 
war, At present all towns with more than 
1,000 inhabitants either have their elec- 
tric plants or are arranging for them. In 
this colony there are no such restrictive 
regulations in force as at present existing 
in England. In the matter of low-press- 
ure distribution, overhead lines are used 
freely, a condition which enables the 
smallest towns to adopt an electrical 
supply. Johannesburg is supplied by an 
overhead line carried for twenty-two miles 
from Brakpan, at a pressure of 12,000 
volts. In Durban there are some sixty 
miles of low-pressure line supplying the 
residential portion. Johannesburg has 
recently placed orders with English firms 
for $1,700,000 worth of electrical appa- 
ratus. The harbor authorities at the 
various ports are adding to their dock 
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facilities as rapidly as possible, and are, 
in many cases, adopting electric cranes 
and transporters. The northern section 
of the colony is the only one where water 
power is available for power purposes. 
Although there are other points where 
falls exist, the supply is too irregular to 
admit of development. In Natal there 
are at present two water-power transmis- 
sion plants. In British Central Africa 
there is a small water-power plant at 
Zomba. A concession has recently been 
obtained for lighting Nairobi, in British 
East Africa, by water power. In the 
northern parts of the Transvaal, the 
Transvaal gold-mining shed at Lydenburg 
has a three-phase water-power plant, and 
in the Baberton district, Pigs Peak, 
Moodies and the Sheda mines are 
similarly equipped. In Cape Colony a 
water-power plant has recently been in- 
stalled for the Cape Orchard Company, at 
Hex river. The development of the 
mining industry in the Rand and Rho- 
desia will cause a great demand for elec- 
trical apparatus, to be installed in large 
central stations. Electric haulage has not 
yet been put to a large use, but rapid 
development may be expected. The tele- 
graph and telephone industry is very 
active just now, new lines being installed 
in the territories recently annexed. The 
telephone systems of the older towns are 
being remodeled after the latest ideas. 
Trunk lines are being run which will put 
Johannesburg in connection with the coast 
towns.—Abstracted from the Electrical 
Review (London), September 30. 
f 
Electric Railway Braking. 

In this section of an article discussing 
braking of electric cars, Mr. E. H. Dewson 
describes the straight air-brake equipment 
as frequently used. In this system the 
reservoir should be large enough to operate 
the brake three or four times without the 
pressure falling more than twelve or 
fifteen pounds. The air from the reservoir 
is supplied directly to the brake cylinder 
through a valve. The pressure in the 
reservoir is kept approximately constant 
by an automatic governor, which controls 
the small motor-driven compressor. The 
governor ordinarily starts the compressor 
if the pressure falls to fifty pounds. It 
stops it when the pressure in the reservoir 
has reached sixty-five pounds. When in- 
stalling the system it is important to place 
a switch in the compressor motor circuit 
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at each platform, so that the motor may 
be stopped if the governor fails to work. 
When whistles, pneumatic sanders and 
other devices operated by compressed air 
are to be used, these must be considered 
when deciding upon the size of compressor 
and reservoir. Frequently it is found 
that the whistles alone use as much air 
as is required by the brakes. The ad- 
vantage of the straight air brake lies in 
its directness and simplicity and in the 
fact that it requires less, skill to make an 
exact stop than with an automatic air 
brake. Its greatest disadvantage is due to 
the fact that, in the event of a break in the 
piping or in the hose connections between 
the cars (if operated on a train), the mo- 
torman is left with nothing but the hand- 
brake on which to depend. Another dis- 
advantage, which is apparent in operating 
in trains, is that the brakes of the different 
cars do not act simultaneously, due to the 
frictional resistance of the train pipe. 
This causes a disagreeable, and often 
dangerous, bumping and jerking of the 
cars.—A bstracted from the Electric Club 
Journal (Pittsburg), October. 


A 


The Puyallup River Water-Power Develop- 
ment. 

The Puyallup river station was built to 
supply electric power to Seattle and Ta- 
coma. The water is carried by a flume 
ten miles long to a reservoir on a high 
plateau, and thence discharged, by means 
of steel pipes, against Pelton wheels in 
the power-house, 872 feet below. The 
plans contemplate an initial installation 
of 20,000 horse-power, with an ultimate 
development of 40,000. The power-house 
is of massive concrete, brick and steel con- 
struction. The building for eight units 
will be 100 fect by 266 feet, divided 
longitudinally into two parts—a generator 
house and a transformer switching house. 
The generating units are arranged parallel 
to and along the river side of the build- 
ing. The transformers are grouped in 
isolated rooms of concrete in the base- 
ment of the switch house. The switching 
apparatus and the wiring are placed in 
compartments overhead. Each unit con- 
sists of two overhung Pelton water-wheels 
ten feet six inches in diameter, one 
mounted on each end of the shaft of each 
5,000-horse-power, two-bearing generator. 
The nozzles are of the needle type, ar- 
ranged for automatic deflection by mean: 
of Lombard governors. The wheels are 
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started, stopped and adjusted for epeed 
from the switchboard. There are at 
present four revolving-field, 3,500-kilowatt 
generators, wound for three-phase cur- 
rent, 2,300 volts, sixty cycles per second. 
There are two exciters, each capable of 
exciting six generators. ‘There are two 
sets of 2,300-volt bus-bars. Between these 
and the generators there are disconnecting 
switches. There is one set of high-ten- 
sion bus-bars, divided into three sections 
by sectionalizing switches. Between the 
high-tension bus-bars and each bank of 
transformers are two sets of disconnecting 
switches and one triple-pole, 6,000-volt, 
400-ampere, motor-operated oil switch ; one 
set of disconnecting switches being on 
each side of the oil switch. From the 
power-house two parallel transmission 
lines run a distance of twenty-two miles 
to Bluffs. From here one line rung to 
Seattle, and one to Tacoma. That run- 
ning to Seattle is operated at present at 
27,000 volts, but it has been designed for 
double this voltage. ‘The insulators are 
dark brown glazed porcelain, mounted on 
one line on galvanized malleable iron 
hollow cast pins. On the other line the 
pins are of the same shape, but turned 
from Eucalyptus wood treated with linseed 
oil. The insulators have a broad umbrella- 
shaped top fourteen inches in diameter, 
and withstand a potential of 90,000 volts 
before arcing over under a rain test. At 
the substations the voltage is lowered to 
2,300, at which pressure it is distributed 
throughout the town. It is also con- 
verted, by means of rotary transformers, 
into direct current for the railways. The 
substations contain a bank of trans- 
formers, stepping down from 25,000 
volts, three-phase, to 2,300 volts, two- 
phase; and a 300-kilowatt induction 
motor-generator set, together with a 
storage battery having a rating of 384 
kilowatts on the hour basis.—A bstracted 
from the Journal of Electricity, Power 
and Gas (San Francisco), October. 
A 
The Newcastle-upon-Tyne Electric Supply 
Company. 

The Newcastle-upon-Tyne (England) 
Electric Supply Company commenced 
operations in 1891. This company has 
been very successful, and at present is one 
of the largest in England. In this article 
Mr. T. H. Minshall describes its stages of 
development, which are illustrated by 
three typical power-houses. The first, 
located at Pandon Dene, was built fifteen 
years ago, and acquired by the company. 
It then consisted of two 200-horse-power 
engines, each driving a 100-horse-power 
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single-phase alternator, giving 2,100 volts. 
From the commencement of operations 
the local increased until it reached 1,600 
horse-power in 1900, when it was found 
necessary to increase the supply by build- 
ing a second station. The site selected 
for this was Neptune Bank, where a sta- 
tion was built and put into service in 
the fall of 1900. This station was de- 
signed to supply three-phase current at 
a pressure of 5,500 volts, forty cycles. 
The first generators installed were driven 
by marine engines. That added after- 
ward was driven by a steam turbine. 
The present equipment consists of one 
seventy-five and two 300-horse-power 
direct-current generators, and four 1,200- 
horse-power three-phase generators, with 
one 3,000-horse-power Parsons three-phase 
turbo-alternator. At this station the 
cellular type of switch gear was adopted. 
In 1902 it became evident that it would 
be necessary to reenforce the Neptune sta- 
tion by a third, and the Carville power- 
house was erected, the station going into 
operation last July. The important feat- 
ures of this station are its division into 
practically independent stations; the adop- 
tion of steam turbines; the use of marine- 
type water-tube boilers and electrically 
operated oil-break switches. Steam tur- 
bines were adopted because the perform- 
ance of the turbine at the Neptune Bank 
station had been most satisfactory. The 
present equipment of the station consists 
of two 3,000-horse-power turbo-alternators. 
Tests upon these units show a steam con- 
sumption of eleven pounds per electrical 
horse-power-hour at the most economical 


load. This is with a steam pressure of 


~200 pounds and 150 degrees Fahrenheit 


superheat. The original distributing 
svstem consisted of concentric, lead-cov- 
ered, armored cables laid in pipes. This 
has been replaced by a three-wire, direct- 
current system. The Pandon Dene sta- 
tion is now used as a substation only. 
The other two supply power to twenty- 
nine other substations. This system sup- 
plies about 7,500 horse-power to manu- 
facturers, 2,000 to small motors, 7,000 in 
lighting, 8,500 for traction, and 2,000 in 
hulk.—Abstracted from the Electrical 
Magazine (London), September 15. 
P 
The Theory of Accumulators. 

Of the many explanations of the action 
going on in the lead accumulator, none 
seems to M. Paul Bary to be entirely satis- 
factory, and he here gives some of his own 
ideas, which resulted from a careful study 
of the behavior of lead and other metals 
when undergoing clectrolysis. Metals 
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forming two stable oxides behave in two 
ways, depending upon the salt in solution. 
If this be the higher oxide, the metal is 
deposited at the cathode and the acid 
radical appears at the anode. If the lower 
salt be electrolyzed, the metal appears at 
the cathode, but a higher oxide of the 
metal is deposited on the anode. The 
author believes that this law applies to 
the electrolysis of lead sulphate, and that 
a higher sulphate exists. This would 
be in agreement with the theory of the 
accumulator, as stated by Gladstone and 
Tribe, which is held to be the only theory 
giving a satisfactory explanation of the 
energy changes. The action is then sup- 

posed to be that of the decomposition by 
the electric current of the lead sulphate 
which is in solution, producing a 
higher oxide of the metal at the anode, 
and depositing the metal at the cathode. 
To test whether it was the lead sulphate 
in solution which was acted upon by the 
current, solutions of this salt in sulphate 
of soda and other solvents were made, in 
every case the peroxide and the metal 
being deposited. Next a sample of the 
clectrolyte was taken from a cell after 
charge. Treating this with alcohol threw 
down a precipitate of lead sulphate. 
When drawing a sample of the electrolyte 
from a cell during charge, the sample 
being taken from the neighborhood of the 
plate, this gave no precipitate when 
treated in the same way, showing that 
lead sulphate was not present at the point 
from which the sample was drawn; it ap- 
parently having been decomposed by the 
current. If this explanation of the action 
of the accumulator is correct, it also ex- 
plains the loss of capacity when discharging 
at a heavy rate, this being due to the slight 
solubility of the lead sulphate, it not 
going into the solution fast enough. Any 
material added to the electrolyte which in- 
creases the solubility of the lead sulphate 
should increase the capacity for heavy 
rates of discharge. This was found to be 
the case. Adding a little sulphate of soda 
increased the capacity fifteen per cent in 
two tests—Translated and abstracted 
from Eclairage Électrique (Paris), Sep- 


tember 3. 
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Electric Traction in Belfast, Ireland. 


United States Consul Edward Harvey, 
at Belfast, Ireland, reports that plans are 
now being drawn up for converting the 
present horse-car system of that city to 
electricity. It is estimated that the cost 
would be over $4,000,000. There are now 
forty miles of rail in and about Belfast, 
and ten or twelve miles of new lines will 
be laid. Over 100 new cars are to be 


ordered. 
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THE DEVELOPMENT OF ELECTRIC 
TRACTION. 


AN ABSTRACT OF THE ADDRESS BY PRESI- 
DENT W. CARYL ELY AT THE CONVEN- 
TION OF THE AMERICAN STREET RAIL- 


WAY ASSOCIATION, ST. LOUIS, OCTO- 
BER 12, 1904. 


The Street Railway Association year 
now growing to its close has witnessed 
many things of supreme interest to the 
electric railroad world. During the present 
year the New York Central & Hudson 
River Railroad Company has matured its 
plans for the electrification of its great 
trunk lines entering the city of New York 
and the lines radiating therefrom for a 
distance of thirty-five miles; the Penn- 
sylvania Railroad has determined upon 
the electrification of that section of its 
line which will enter the city of New 
York in two great subterranean tunnels 
underneath the waters of the Hudson 
river; the Schenectady Railway Com- 
pany has begun the operation of cars pro- 
pelled by means of single-phase alternat- 
ing-current motors in regular service 
carrying passengers, and the General 
Electric Company at the recent meeting 
of the New York State Street Railway 
Association, at Utica, has exhibited in 
practical operation a car propelled in part 
over the tracks of a city svstem by direct 
current and in part over connecting inter- 
urban lines with the single-phase alter- 
nating current. Purchases of street and 
interurban electric railway systems of con- 
siderable magnitude have been made by 
the New York Central & Hudson River 
Railroad Company in the central portion 
of the state of New York, and this great 
corporation has announced its intention of 
electrifying a portion of its West Shore 
Railroad tracks in connection with the 
street and interurban railway systems thus 
acquired. 

The electrification of the Manhattan 
Elevated Railway system, which was 
finally completed in June, 1903, in which 
month the last steam train was taken 
off, has during the past year enabled 
a direct comparison to be made be- 
tween the operation of the system by 
electricity and steam. It has been 
determined that the substitution of 
electricity has increased the carrying 
capacity of the road thirty-three per cent, 
as indicated by the actual increase in car 
mileage; the passenger traffic has been 
increased thirty per cent; the operating 
expenses have decreased from fifty-five per 
cent of the gross receipts in 1901 to forty- 
five per cent in 1903, and all obnoxious 
vapors, smoke, steam and cinders in- 
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cidental to steam locaqmotive operation 
have been eliminated from the streets 
traversed by the railways of the sys- 
tem. The wisdom of the enormous 
expenditure of money necessary to make 
the change has been fully demonstrated 
by the benefits which have proved not only 
to the people of the city, but to the intelli- 
gent management which at such great cost 
made the change. This great system which 
carries nearly a million of passengers each 
day has been leased to the Interborough 
Rapid Transit Company, which during 
the past four years has been engaged in 
constructing underneath the city of New 
York a vast system of subways, which is 
now completed and a portion of which 
will be put in operation during this 
present month. This system comprises 
fifteen miles of subway and five miles of 
elevated structure, providing for sixty- 
three miles of single track to be electrically 
operated by the protected  third-rail 
system and trains operated by the multiple 
system of train control. But little over 
four years have been occupied in the con- 
struction of this great work, and when 
the difficulties encountered beneath the 
streets and the buildings of the great 
metropolis are taken into consideration 
in connection with the magnitude of the 
work itself, it is to be doubted if the 
record made in this construction has ever 
been equaled in the history of engineering 
or construction achievements. On Wednes- 
day last 1t was my privilege, upon the in- 
vitation of the general manager and the 
general superintendent of the Inter- 
borough company, to join a large party of 
railway men in the inspection of that por- 
tion of the subway upon which trains are 
now being operated preparatory to the 
formal opening to the public during the 
latter part of this month. The ventila- 
tion of the subway is well nigh perfect 
and all parts of the work, including the 
railroad and its equipment, leave nothing 
to be desired, Being practically familiar 
to some extent with the underground 
railways of London and Paris, I was en- 
abled to make direct comparison between 
them and this latest of modern subways. 
It is gratifying to be able to state that 
the points of superiority in this newest 
work are many and so self-evident that 
they may be at once detected not only by 
the skilled railway manager or engineer, 
but by the every-day traveler. The benefits 
that are to flow from this great system of 
underground railways to the varied in- 
terests of the inhabitants of the great 
metropolitan city and those who do busi- 
ness within its boundaries are difficult of 
adequate conception. Our train left the 


Vol. 45—No. 14 


City Hall station at the Brooklyn bridge 
and in less than seventeen minutes we 
were at One Hundred and Forty-sixth 
street, a distance of about nine miles, and 
impossible of accomplishment in any other 
way in less than an hour or an hour and 
a half. The speed of the train at some 
points was nearly a mile a minute, but so 
smooth was the track and so perfect its 
grades and alignment that the great speed 
was practically unnoticed and almost be- 
fore one had realized that we were off on 
the journey the arrival at its end was an- 
nounced. It is almost impossible to 
realize what the work alluded to above 
means to the city and state of New York 
and that portion of New Jersey bounding 
the great metropolitan city. It is estimated 
that the city and its neighboring cities 
that ought to be considered as within the 
metropolitan area contain about 4,500,000 
people. The growth of the city and the 
metropolitan district has been very much 
hampered in the past by the inadequate 
facilities of transportation between the 
homes of the people and their places of 
work, business and recreation, and the dis- 
comforts of life owing to the insufficiency 
and inefficiency of transportation facili- 
ties have been so great as to constitute a 
real hardship to those who were forced to 
dwell within the area described. But great 
as will be the addition to the comfort and 
convenience of the people caused by the 
additional railroad trackage included in 
these works, after all the most inestimable 
benefits flow from the utilization of the 
subtle element electricity in connection 
with the works. By means of it ventila- 
tion is secured in the subterranean tun- 
nels and the foul air is made sweet; the 
cars and the subway are lighted and 
heated by it, and the dark places wherein 
danger lurked when the operation was by 
steam are made light and safe; cleanli- 
ness is made possible everywhere and the 
highest degree of comfort and convenience 
that could be dreamed of seems to have 
at last been attained. It is by the mastery 
and the utilization of this same agent 
that you in the operation of surface street 
and interurban railways have in these later 
days wrought a grand transformation. 
You are so familiar with all these things 
that I fear lest I be guilty of over- 
description in what I have said concern- 
ing them, but I am bound to congratulate 
you upon having given so good an account 
of your stewardship of this great modern 
agency of motive power, heat and light 
in its application to your business that 
those who have been contending with the 
great problems of steam railroad transpot- 
tation have found it both advantageous 
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and necessary to: take it up and still 
further exploit and use it for the benefit 
of mankind. In a paper recently presented 
at the International Electrical Congress 
held at this exposition, Mr. Frank J. 
Sprague, writing of the history and de- 
velopment of electric railways, in which 
‘he has played such an important part, 
says: 

“What the electric railway has done may 
only briefly be referred to here, but the 
writer may be permitted to repeat the sub- 
stance of remarks written some nine years 
ago, for it has become a most potent factor 
in our modern life, and left its imprint 
in the indelible stamp of commercial 
supremacy. It has given us better paved 
streets, greater cleanliness, more perfect 
tracks and luxurious, well-lighted and 
well-ventilated cars; and with the higher 
speeds it has made possible the extension 
of the taxable and habitable areas of towns 
and cities in a much greater ratio than 
is represented by the increase of speed. 

“It has released from drudgery tens of 
thousands of animals, and increased the 
morale of transportation employés. It 
has given employment to an army of men 
and hundreds of millions of capital. It 
has improved and extended the telephone 
service by forcing the abandonment of 
ground circuits. It has built up com- 
munities, shortened the time between home 
and business, made neighbors of rural 
communities and welded together cities 
and their suburbs.” 

Will it replace the steam locomotive? 

Perhaps the best answer is that its 
future is not in the wholesale destruction 
of existing great systems. It is in the de- 
velopment of a field of its own, with 
recognized limitations but of vast possi- 
bilities. It will fill that field to the prac- 
tical exclusion of all other methods of 
transmitting energy; it will operate all 
street railway systems and elevated and 
underground roads; it will prove a 
valuable auxiliary to trunk systems, but 
it has not yet sounded the death-knell 
of the locomotive any more than the 
dynamo has that of the stationary steam 
engine. Each has its own legitimate 
field which will play its proper part in the 
needs of all civilization. | 

But its work within the sphere to which 
it is at present confined has brought about 
social and economical results which are 
being constantly more and more forcibly 
impressed upon the minds of the observers 
of conditions of growth and settlement 
in this country. A writer in the Fale 
Review recently pointed out the results 
attendant upon the electrification of the 
street railways and the construction of the 
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interurban railways, which have been con- 
necting up and binding together the cities 
and populous places throughout the 
country, and in the New York Sun in an 
able editorial reviewing the article men- 
tioned, remarked that the whole country 
was becoming urban, and humorously 
stated that the “hayseed” was disappear- 
ing from the land. Present results are 
really wonderful. It is difficult to cor- 
rectly divine the future, or to make any 
prognostication concerning the ultimate 
social and economic results that may flow 
from the elimination of the line between 
the city and country. We can only judge 
of the future by the past. It is safe to 
say that this latest and most beneficent 
of servants given by nature to man will 
continue to be utilized for his betterment 
in a ratio that will constantly increase 
with the passing of time. With the ever- 
growing intelligence of the people con- 
cerning this great modern agency, and the 
increased recognition of the beneficial 
results to accrue to the vublic from an 
intelligent cooperation by it with your 
efforts, you will find your burdens lighten 
as time goes on, until finally there will 


come a period when with mutual recogni- 


tion of the duties and obligations which 
each owe to the other you will secure the 
widest radius of beneficial action and the 
maximum of pecuniary results and public 
recognition. 

A careful inspection of the proceedings 
of the conventions of the last few years 
reveals the fact that most of the time 
of each convention has been occupied with 
the reading and discussion of papers em- 
bracing subjects which for the most part 
relate to the small technicalities of the 
business, nearly all of which might have 
been profitably committed to proper 
auxiliary and subsidiary organizations. 
Broad fields of cooperative effort in the 
most important lines of our work have re- 
mained almost untouched. It beconies 
immediately apparent upon investigaticn 
and discussion of the situation that w2 
might profitably enter upon the discus- 
sion of the greater questions affecting our 
welfare. The confusion of laws through- 
out the country affecting our corporations 
is a matter to which we might well de- 
vote attention. There are also such great 
questions as taxation; municipal owner- 
ship of street railways; franchise rights 
and obligations; statutory laws affecting 
our class of companies; municipal laws 
and ordinances, and other questions of 
importance to which your minds will 
readily refer. The collection and preser- 
vation of data tending to throw light 
upon the problems of great importance 
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that confront us is also a matter deserving 
of attention, and in this regard it would 
seem that through the medium of the sec- 
retary’s office and of appropriate stand- 
ing committees an invaluable collection 
of data could be made and permanently 
preserved in such form as to be con- 
veniently accessible to any member of the 
association upon werely making request 
of the secretary. If the work of the sec- 
retary’s office should be made continuous 
there would thus grow up in time a vast 
repository of valuable statistical and his- 
torical information, readily available as 
matter of right to every member. This 
branch of the work alone, if properly 
prosecuted, would render membership 
in this association so valuable that it is 
difficult.to understand how any street rail- 
way corporation would feel justified in 
remaining outside of this association. It 
is our duty to keep in step with the 
changes in conditions that confront and 
surround us; we must be in synchronism 
with the spirit of things; we must not 
hesitate to make necessary and beneficial 
changes, nor should we be deterred by our 
consideration of the past. 


“Upon the stepping stones of our dead 
selves we rise to better things.” 


It is undeniable that notwithstanding 
the fact that the intelligent and broad- 
minded policies that to-day characterize 
the operation of the great properties rep- 
resented in this association, and notwith- 
standing the fact that inestimable advan- 
tages have been and are being thereby 
conferred upon the entire public within 
your individual spheres of action, there 
exists to-day a tremendous amount of mis- 
understanding of your labors and the ef- 
fect thereof upon individuals and com- 
munities. Intelligence must replace igno- 
rance; darkness must give way to the 
light. There are to-day no matters or 
things really in difference between your- 
selves on the one hand, and the public on 
the other. With right understanding 
there will come about perfect accord. The 
remnants of old suspicions founded upon 
misconception and misunderstanding 
must be swept away. It is only by a gen- 
eral diffusion of information concerning 
our properties and our work that public 
appreciation may be obtained. Let us 
bury all questions of prerogative, prece- 
dence and personal advantage and unite 
in a vigorous and persistent effort to 
bring out of present conditions such a 
state of organization and work as will not 
only meet with the intelligent and hearty 
approval of all those comprised in our dif- 
ferent organizations, but will also put us 
in closer touch with the public whom we 
serve, and tend to the creation of such a 
condition of things as will enable us best 
to work out legitimate ends and pur- 
poses. 
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Steam Turbines and Internal Combustion Engines. 


A Symposium of Ideas Brought Out in a Recent Discussion. 


American Street Railway Associa- 

tion several interesting papers 
were read, bearing on the modern develop- 
ment of the steam turbine and internal 
combustion engine. The reading of these 
papers furnished some discussion ; a pres- 
entation of the salient features will no 
doubt be of value to all engineers. The 
paper by Richard H. Rice on “Steam Tur- 
bines” was discussed at length. 

Mr. Rice sketched briefly the applica- 
tion of the steam turbine as a prime mover 
for small generating units. Since high 
speeds are unavoidable, extreme care must 
be taken in balancing the rotating parts. 
The General Electric Company makes 
units rated at one and one-half, fifteen 
and twenty-five kilowatts. These operate 
non-condensing, and there is but one stage 
in the turbine. The fifteen-kilowatt set 
is used for train-lighting service—some- 
times placed in the baggage car and some- 
times on the locomotive. All of these 
smaller units are governed by a throttle 
valve actuated directly by the governor. 
Curves were shown demonstrating the per- 
formance of these machines. All sizes of 
seventy-five kilowatts and under are di- 
rect-current units. The steam turbine is 
used principally for driving electric gen- 
erators, but some application has been 
made in driving other forms of apparatus. 
This problem involves the finding of a 
satisfactory method of reducing the speed. 
It is thought that this has now been ac- 
complished. 

In the discussion which followed, Mr. 
W. H. Abbott, of Cleveland, asked Mr. 
Rice to give a further description of the 
high-speed commutators, and whether they 
run in oil or are submerged. 

Mr. Rice replied that the commutators 
run dry, with lubricated brushes, and the 
commutator bars are well supported by 
nickel steel rings shrunk on to the out- 
side, over the insulation. The commuta- 
tor bars of the larger size are turned off in 
place after the shaft is put in the bear- 
ings. 

Mr. Abbott enquired if they were carbon 
brushes, to which Mr. Rice replied they 
were. 

Mr. C. O. Mailloux, of New York, said 
that he would be glad to give the results 
of some observations which he had made 
in an extended tour in Europe last sum- 
mer in which the investigation of steam 
turbines under various conditions was one 
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of- the principal objects he had in view. 
He was under the impression at the out- 
set that steam turbines were not very suit- 
able for use in driving direct-current gen- 
erators, but he was pleased to say he had 
seen numerous instances of direct-current 
dynamos which are being driven at rather 
high speeds in Europe. The largest unit 
he had seen was a 250-kilowatt running 
at 2,500 revolutions. He had seen several 
small sizes running at 3,000 and 4,000 
revolutions. There seemed to be no diffi- 
culty, at least no difficulty which is not 
likely to be overcome, in the operation 
of such machines. The brushes are gen- 
erally carbon, although in some cases he 
had seen metal brushes of the Boudreaux 
type used with satisfaction. The tendency, 
however, is to prefer carbon brushes 
wherever they can be used, because the 
Boudreaux brush requires a much better 
electrical design than the carbon brush in 
order to get sparkless and suitable com- 
mutation. The general practice is to make 
the commutator very strong, using nickel 
steel bands around it, or similar bands 
of very ample proportions. He had heard 
of but a few cases where sparking had 
given trouble, and it had been due in nearly 
every instance to unbalancing; where the 
armature is not properly balanced there 
is a slight chattering, which, though not 
visible to the eye, is yet sufficient to keep 
the brushes dancing on the commutator and 
thus soon become rough and give trouble. 
He was glad to see a line of small turbines 
developed in this country, as they 
have already been developed in Europe. 
He had ordered two small turbines 
in Europe for direct-current work, of 
fifteen kilowatts each, because he was 
not then satisfied he could get in this 
country direct-driven turbines that would 
answer the purpose. He was glad 
to see the General Electric Company 
developing a line of small turbines that 
can be driven direct. He meant by that, 
turbines which do not require gears. He 
had had some experience with small tur- 
bines in which the speed is reduced through 
a gear, but found while they did the work, 
they are necessarily more delicate and not 
so satisfactory as one which does away 
with the gear. One of the uses to which 
small turbines are being put in Europe is 
that of driving pumps for boiler feed. 
Ile knew of several instances where direct- 
driven centrifugal pumps working under 
high pressures are being used very suc- 


cessfully as boiler-feed pumps. They 
have great advantages, because they have 
no reciprocating motion, the feed is ab- 
solutely steady. In cases where the ex- 
haust steam is used for feed-water heat- 
ing, it will be realized that the economy 
of the system is not of great importance, 
so that while it is in the abstract desirable 
to have a small turbine unit which gives 
as high an economy as possible, yet for 
many applications, such as for auxiliaries 
in a power station, in many cases it would 
be rather desirable to have the auxiliaries 
consume a great deal of steam than the 
reverse, because in many modern power 
stations to-day it is becoming a problem 
to be able to get sufficient feed water with- 
out using live steam and without using 
economizers, which many are not inclined 
to favor. 

Mr. Abbott enquired if Mr. Mailloux 
had found that there was any great danger 
from water in the steam in using the tur- 
bine, water carried with the steam, even if 
the steam may be superheated ? 

Mr. Mailloux said he had heard of no 
cases of such trouble, although he had seen 
cases where turbines were operated at very 
low pressure. He visited one installation 
in a mine where a 250-kilowatt turbine is 
operated from the exhaust steam of a 
hoisting engine, which steam was col- 
lected in a device called a steam accumu- 
lator, so that a pressure of a few pounds 
is available. The turbine is run condens- 
ing, and enough power can be obtained 
from the exhaust of a 1,500-horse-power 
engine by the low-pressure turbine to drive 
a 250-kilowatt generator. The steam is 
naturally not very dry, but although the 
plant had been running for some two 
years, there was no record of any difficulty 
whatever. He had heard of no trouble 
being experienced with steam turbines 
from water. He could hardly understand 
how water could be present in superheated 
steam, because the idea of superheat itself 
would imply that there can not be any 
water there, because any water would be- 
come saturated steam at the expense of 
superheat. 

Mr. S. M. Hopkins, of Columbus, Oho, 
said that in Columbus a 500-kilowatt tur- 
bine was installed and had to be started 
up temporarily to take steam from a long 
line. Superheat is used and, therefore, 
no provision was made to drain the lines, 
depending upon the superheat to take up 
such condensation as would occur in the 
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line. The turbine was connected practi- 
cally on the end of the line, and also an 
exciter engine, the turbine spoken of being 
used principally for lighting work. They 
would find a large amount of water con- 
densed in the pipe, not being drained 
properly; in fact, it was almost impossible 
to start the exciter engine. No trouble 
was experienced after starting the turbine 
up with a large amount of water going 
through. High pressure is used, and in 
starting with high pressure large gulps 
of water came out of the exhaust without 
any apparent injuring or jarring of the 
turbine in running. He further said that 
in the last six months he had done some 


practical work on two 500-kilowatt tur- 


bines, installed in a steam station and 
taking steam from the steam boilers, and 
that practically under the same conditions 
were two Green-Wheelock tandem en- 
gines, with a cylinder ratio of sixty-one, 
connected to two 500-kilowatt direct-con- 
nected generators. In order to get at the 
real comparative commercial value of an 
engine unit of similar size, working under 
the same conditions of superheat as the 
turbine, quite exhaustive tests were made, 
going so far, both machines operating 
under commercial load, to figure out the 
thermal efficiency and the British ther- 
mal units per electrical horse-power, as 
that was what was really desired after all. 
He was much surprised to discover that 
the Green-Wheelock engine showed a 
higher efficiency or used less British ther- 
mal units per electrical horse-power on 
the board than did the turbine. These 
tests were made under one-third load, 
half-load, full load, and fifty per cent 
overload, and after comparing the tests, 
and taking the whole proposition into 
consideration, he considered that the tur- 
bine showed itself to be a superior gener- 
ating unit. As all guarantees on turbines 
are based on steam consumption, for the 
turbine alone, and as there are also cer- 
tain guarantees as to certain degrees of 
superheat, the question arose as to 
Whether applying the superheat to an 
engine as to the turbine would not be 
of equal value. It was found even more 


so, if anything, although on the other’ 


hand, a great deal of trouble was found 
in lubricating the cylinders of the engine. 
It has been running for some months 
with an average of seventy-five to one 
hundred degrees on the engine and there 
was still trouble in lubricating the high- 
pressure cylinders; but the economy on 
the engine, with superheat, is quite as 
marked as with the steam turbine. His 
conclusions were, in purchasing apparatus, 
not to be misled by guarantees as to the 
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additional superheat. The speaker thought 
that the superheat costa practically as 
much as can be got in economy in steam 
coming from the turbine. The tests were 
made in their own shops, under their own 
supervision, and they were pretty sure of 
them. 

Mr. W. H. Abbott remarked, in reply 
to Mr. Mailloux in regard to water in 
superheated steam, that they are oper- 
ating two 1,500-kilowatt turbines with 
from 50 to 100 degrees of superheat, 
and in a number of cases they had water 
present in the steam; whether it is 
present always in a small degree, he did 
not know, yet there are times when the 
water comes there in greater or smaller 
quantities, and yet the thermometer will 
be registering superheat all the time. Of 
course, the thermometer is more or less 
lagging in its readings, but results of their 
experiments and experiences would indi- 
cate that they frequently could and do 
have water in fairly large quantities 
present in the steam pipe with a high 
degree of superheat. 

Mr. Hopkins added that the plant he 
had referred to was originally designed not 
to have separators on the steam line of the 
engines, but having experienced the trou- 
ble which had been mentioned, they were 
compelled to add separators on all the 
engines, although they had 100 degrees 
of superheat. They find that they get 
water in the engines almost as badly as 
with saturated steam. 

Mr. Mailloux remarked that this ex- 
plained the difficulty—it was simply 
water entrained mechanically, and that 
the cause of it was a defect in the design 
of the piping or boilers, or in the opera- 
tion of both, and that it could be remedied 
by a receiver placed near the turbine, or 
by the use of separator, as the gentleman 
had stated. With reference to the matter 
of economy, he thought that the steam tur- 
bine is more efficient in the lower stages 
of pressure than in the higher stages. This 
was so well known that a prominent Eng- 
lish engineer has proposed to use the 
reciprocating engine and steam turbine in 
series, so to speak, using the reciprocating 
engine for the higher pressure stages, say, 
from 200 pounds and expanding the steam 
down to ten or fifteen pounds above the 
atmospheric pressure, and then using the 
lower pressure turbine, with condensation. 
Under these circumstances it would be 
found that a few pounds of pressure, plus 
the condensation, would enable the turbine 
to develop as much power as the steam 
engine with the higher form of pressure. 
That is why things which are intelligible 
from a thermodynamic consideration are 
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not a mystery. As the gentleman from 
Columbus had pointed out, there are other 
things which enter into the case. They 
were not concerned alone in the cost of 
fuel in the operation of a plant, as the cost 
of fuel is a smal] proportion, after all, of 
the total cost per kilowatt-hour. What 
they wanted was the total cost reduced 
and in that equation there entered many 
things, like space, maintenance, repairs, 
etc., and the bulk of evidence up to the 
present time indicated that the turbine 
will make up in other things for a slight 
discrepancy against it in steam consump- 
tion. There was a steam engine in Ber- 
lin built by one of the most distinguished 
firms in Switzerland, a triple-expansion, 
four-cylinder compound engine, a 5,000- 
horse-power unit, which running at very 
nearly full load has developed a horse- 
power-hour for something less than nine 
pounds of water per indicated horse- 
power-hour with superheat up to 600 de- 
grees Fahrenheit or-more. That was per- 
haps the world’s record up to the present 
time, but that engine had sixteen valves, 
complicated mechanism, and a great deal 
of lubrication was required. It has been 
stated that doubtless the cost of main- 
tenance and the cost of the extra lubrica- 
tion of the cylinder, lubrication of the 
valve motion, etc., and all the expenses 
connected with the operation of that unit 
make it less economical wher you come to 
consider the total cost per annum of 
producing the kilowatt-year. So it was 
an important thing to bear in mind that 
one of the reasons why the steam turbine 
appeals to us is that it simplifies the op- 
eration of the maintenance of the plant 
in other respects than that of economy of 
coal. The steam turbine had only begun 
its development, and the more it was de- 
veloped the more it would approximate the 
results obtained by the steam engine. 

Robert McCulloch, of St. Louis, en- 
quired where Mr. Mailloux procured his 
coal, as he thought it was a significant 
matter in the production of power, and 
with most roads is greater than all the 
other items put together. 

Mr. Mailloux referred the members to 
the transactions of last year, where that 
question was discussed and covered. In 
his capacity of consulting engineer he 
had to deal with problems where fuel 
varied from $1.50 per ton to $15 per ton, 
and he had stated quite distinctly in the 
discussions referred to that there is a 
certain critical price for coal at which 
the steam turbine is not preferable to the 
reciprocating engine, and that there was 
a price slightly higher at which the steam 
engine fell down in comparison with the 
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gas engine, and at a little higher price it 
laid between the gas engine and the Diesel 
engine, so that it was a pertinent ques- 
tion. It was the first duty of a consulting 
engineer when called upon to advise his 
client to investigate the cost of fuel. 

Mr. Thomas Hawken, of Dover, N. H., 
said that he had charge of a station of 
the United Gas and Electric Company, in 
which are installed two 500-kilowatt ma- 
chines, and since they had started up 
about three months ago they had been 
working very satisfactorily. They have 
had no trouble whatever with the lubrica- 
tion of the turbines, and they had a twen- 
ty-one-hour test made and got the results 
on light loads, quarter, half and full loads 
and fifty per cent overload, and he con- 
sidered the results as good as any secured 
with a first-class reciprocating engine. The 
output for the day was 4,400 kilowatts, 
and they run on the machine motor cir- 
cuits, railroad circuits and lighting cir- 
cuits, and the regulation was good. The 
coal consumption was four pounds per 
kilowatt-hour. As to the lubrication, he 
wished to state, for the benefit of 
those present, that he was told that it 
was necessary to have the oil cooled, but 
he found that after a couple of months 
the water would get into the oil and 
the oil became saponified and looked very 
much like lard; but he found it could be 
separated by putting a steam pipe into the 
oil. The people who sold the oil then 
advised that it was not necessary to cool 
the oil. It was claimed that the oil would 
give perfect results up to 400 degrees. He 
was doubtful, but tested the matter and 
found they had no bad results whatever, 
and the temperature is 140 to 160 degrees. 
They have a perfect return-water system 
for their plant—they pay a price of twen- 
ty-five cents per thousand gallons of water, 
but with this return system they find that 
it does not require over five and three- 
quarter pounds per kilowatt, so that their 
water bill is not very high. 

W. H. Abbott said that the experience 
related by Mr. Hawken as to the de- 
posits in the oil was interesting to him. 
In one of the plants for which his firm 
were consulting engineers they had a 
similar experience. The deposit Mr. 
Hawken referred to was said to be like 
lard; the deposit which they had was 
something like vaseline, a dark yellowish 
deposit. He did not think it was due to 
water in the oil, because as far as they 
knew there was no leak in the pipe, no 
collection of water which would indicate a 
leak, and yet in using different kinds of 
engine oil the best that the builders could 
recommend, they always had this deposit 
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in rather large quantities, which was rather 
a serious matter, since they occasionally 
had to stop a turbine and clean out all the 
oil chambers. 

Mr. Hopkins remarked that the turbines 
at Columbus are different from those at 
St. Joseph, Mo., with which he was 
familiar. There the pipe for the oil and 
the pipe for the steam leaving the step 
bearing are so arranged as to practically 
produce a balance between the oil and 
steam, and at that point they are having 
no trouble with water in the oil. He was 
not familiar with the detail of the method 
of piping, as it is a recent installation, but, 
as he understood it, it is the method of 
piping which the General Electric Com- 
pany expects to adopt. The installation 
at St. Joseph is a 1,500-kilowatt turbine, 
and they have no trouble with sediment 
in the oil, or with water in the oil. With 
the 500-kilowatt turbine at Columbus they 
had the trouble the gentleman mentioned 


and they found that they had to change 
the oil. 


“STEAM TURBINE POWER PLANTS.” 
J. H. BIBBINS. 


The service requirements of a prime 
mover in electric railway work are more 
severe than in any other application out- 
side of the rolling mill. The character- 
istics of the steam turbine seem almost 
ideal for fulfilling these conditions, since 
it operates at a high speed, thus offering 
an important regulating force; its over- 
load capacity is large, and it is economical 
under fluctuating loads. 

A series of tests run recently on a 750- 
kilowatt Westinghouse-Parsons turbine 
built for the Boston navy yard illustrates 
the range of economy. It was found that 
an economy of 13.77 pounds of steam per 
brake-horse-power-hour was obtained with 
a twenty-eight-inch vacuum, but no super- 
heat; that 23.45 pounds was obtained with 
no vacuum and 100 degrees superheat, 
and that 28.26 pounds was obtained with- 
out either vacuum or superheat. With 
twenty-eight inches vacuum and 100 de- 
grees superheat, the steam consumption 
was 12.99 pounds per brake-horse-power- 
hour at a slight overload. 

As an index of the general trend of 
engineering practice, a large amount of 
data on the steam pressure, the super- 
heat and the vacuum used in service has 
been collected. Forty-six turbine plants, 
varying in output from +400 to 40,000 kilo- 
watts, have been studied. The following 
results were found: the pressure varies 
from 120 to 200 pounds, the superheat 
from zero to 180 degrees and the vacuum 
from twenty-four to twenty-eight inches. 


Vol. 45—No. 17 


The average varies somewhat, depending 
on whether the number of plants or the 
aggregate capacity be taken as a basis. 
Considering first the number of plants, 
the pressure most generally used varies 
from 150 to 175 pounds, the super- 
heat from zero to 100 pounds, and 
the vacuum from twenty-seven to twenty- 


eight inches. Taking as a basis the rating 


of the plants, the pressure most generally 
used varies trom 150 to 175 pounds, the 
superheat from 100 to 150 degrees, with 
the range of vacuum last noted. 

The nature of the saving due to vacuum 
and to superheat has been demonstrated 
by tests. ‘These show clearly the relative 
advantages of the last few inches of 
vacuum. For example, plotting the rate 
of increase for each inch of vacuum, it is 
found that with twenty-five inches of 
vacuum the gain is but one per cent; with 
twenty-six and one-half inches the gain 
is three and one-half per cent, and with 
twenty-eight inches it is five and one-half 
per cent; the latter being an estimate. 

The effect of superheat on economy is 
as striking as that of vacuum. Thug, 
starting with 150 pounds steam pressure, 
dry, saturated steam, with twenty-five 
inches of vacuum, the steam consumption 
is reduced from 16.45 to 12.66 pounds 
per electrical horse-power by raising the 
vacuum three inches and superheating 
to 140 degrees. These results were ob- 
tained on a 1,500-kilowatt turbine at full 
load. In round numbers, 100 degrees of 
superheat will ensure an increase in 
economy of one per cent, and an increase 
of one inch in vacuum (between twenty- 
five and twenty-eight inches), from three 
and one-half to four per cent, depending 
somewhat on the load. Using these 
figures as a basis of computing the 
net saving resulting from the use 
of high vacuum in a 2,000-kilowatt 
plant containing two  1,000-kilowatt 
units, it is found that by raising the 
vacuum two inches—from twenty-six to 
twenty-eight inches—the saving in coal 
per day will be from 3.5 to 1.3 tons, at- 
cording to the character of the load. 

Considering the floor space required for 
different sizes of the Westinghouse-Par- 
sons turbine, the data from the forty-six 
plants show that with a normal output of 
1,600 kilowatts, consisting of four 400- 
kilowatt units, the area of the engine room 
per kilowatt is 0.57 square foot. With a 
station rated at 4,000 kilowatts, consist- 
ing of four 1,000-kilowatt units, the area 
per kilowatt is 0.531 square foot. If the 
plant be rated at 22,000 kilowatts, and 
consists of four 5,500-kilowatt units, the 
area of the engine room per kilowatt is 
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0.277 square foot. This may be compared 
with the New York Edison company’s sta- 
tion, the most compact of the great power- 
houses in New York city. In this design 
the area of the operating floor is 0.573 
square foot per kilowatt. 

Mr. Bibbins then quoted some figures 
which showed the gencrating cost secured 
by using steam turbines in five English 
power stations. The following averages 
were obtained : average rating, 2,946 kilo- 
watts; load-factor, 14.42; cost of coal and 
the works cost per kilowatt-hour, 0.936 
cent and 1.94 cents, respectively. 

Mr. Bibbins outlined briefly the per- 
formance of the steam turbine in a num- 
ber of plants. The records seem to show 
that the steam turbine is a machine of 
wide application, of rugged and perma- 
nent construction, responsive to excessive 
and sudden demands, is peculiarly suited 
for parallel operation under the most dif- 
ficult circumstances, and is capable of 
vielding commercial results under ex- 
tremely unsuitable conditions. 

Mr. A. S. Kibbe, of Philadelphia, asked 
Mr. Bibbins whether the relative economy 
of the high vacuum would not apply as 
well to reciprocating apparatus as to the 
turbine. 

Mr. Bibbins answered that it depended 
entirely on what advantage the engine is 
built to derive from the higher vacuum. He 
thought that he was not far from the 
truth in stating that an engine with a 
cylinder ratio of 1 to 4 did not usually 
expand below’ five pounds condenser 
pressure. It would, of course, become 
more and more economical as the vacuum 
were decreased, but the proportion of the 
rate of increase, as you might call it, 
is decidedly less than in the turbine, be- 
cause the turbine does expand down to 
condenser pressure. That had been shown 
time and time again by taking the tem- 
perature of the exhaust end of the tur- 
bine. If a condenser can be built with 
twenty-eight-inch vacuum, the turbine 
can be designed so as to reach any con- 
denser pressure. It was a fact that the 
turbine, without being made extra large 
or bulky, can take advantage of a high 
vacuum, where the engine can not directly. 

W. H. Abbott stated that he had noticed 
Mr. Bibbins called attention to the large 
amount of air which is brought into the 
water by small leaks, and he wished to 
ask whether, reasoning from that stand- 
point, Mr. Bibbins would say he should 
not use open feed-water heaters, but rather 
use closed feed-water heaters, so as to 
exclude the air. 

Mr. Bibbins answered that he did not 
know that he could answer the question 


horse-power engines. 
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from his personal experience, but the fact 
was apparent, however, that the more you 
can exclude air from the steam cycle the 


easier it will be to attain the higher 


vacuum. He thought that fact was 
brought out in almost every turbine plant. 
Of course, the air pump is built to remove 
the air, but every cubic inch of air that 
gets into the circulating system has to be 
taken out by the air pump, and that 
means power consumption. 

Mr. Mailloux enquired whether Mr. 
Bibbins found any practical difference in 
the power required when the air pump 
handled air that was cool—when there is 
a cooler for the dry vacuum pump. 

Mr. Bibbins answered that he could not 
reply to that question definitely, from the 
fact that he had never seen any tests 
made to determine that particular point. 

Mr. R. H. Rice said that, in regard to 
the question of air, it seemed to him the 
open heater would contain less air than 
the closed heater, as the open heater would 
give an opportunity for the air to escape 
while the water was circulating, which 
the closed heater would not. 

Mr. Hopkins remarked that he knew 
of two turbine installations, in one of 
which an open heater was used and in 
the other a closed heater was used, both 
using the same form of air pump and 
there was practically no difference which 
could be observed as to the quantity of 
air which was in the water. 


“THE AMERICAN DIESEL ENGINE.” 
E. D. METER, 

Mr. Meier described the principle of the 
Diesel engine, and referred to a number 
of plants now operating in this country 
in which this engine is the prime mover. 

The question was raised as to the largest 
size in horse-power or kilowatt capacity 
of the Diesel engines that are now made, 
and the prospects of larger sizes being 
made. 


Mr. Meier replied that at present thev 


were building nothing larger than 450 to 


The largest being 500- 
They are now put- 
ting up one of that size at Elkhart lake 
to drive a portion of Sheboygan & Elkhart 
Lake Railway. That will be running in 
about six weeks or two months. 

Replying to the question as to the num- 
ber of cylinders, Mr. Meier said that it 
contained six cylinders; it is composed of 
two engines coupled together with a dy- 
namo between. The German’ firms had 
already built four engines of 400 horse- 
power each, four cylinders each, 100 
horse-power to a cylinder, which they have 
heen erecting for the street railway and 
light plant at Kiew, Russia, They ex- 


900 horse-power. 
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pected to get to larger sizes in the course 
of the next year; would probably get to 
a 1,000-horse-power engine before long; 
no difficulty had been experienced so far. 
The difficulty in regard to large gas en- 
gines had been on account of the explo- 
sive action and the uncertainty of igni- 
tion, which has been largely overcome, and 
on account of the high temperature. The 
temperature in the Diesel engine is con- 
siderably less than in the gas engine and 
they had experienced no difficulty in the 
larger sizes. They naturally began with 
the small ones on account of experimental 


work. 
> 


The Railway Signal Association. 

The annual meeting of the Railway 
Signal Association was held last week at 
St. Louis, the rooms of the St. Louis 
Railway Club in the second floor of the 
Transportation Building being used for 
the convention. 

There was a good attendance of the 
signal engineers of the various steam rail- 
ways and many matters of timely im- 
portance were discussed. Among those in 
attendance were the following: 


J. C. Mock, Michigan Central; J. A. 
Peabody, Chicago & N orthwestern; L. P, 
Clausen, Chicago, Milwaukee & St. Paul : 
H. C. Hope, C. St. P. M. & 0.; R. W. 
Taylor, B. & O.; G. W. Dryden, B. & O.; 
H. D. Lowry, C. M. & St. P.; Azel Ames, 
Jr., Lake Shore & Michigan Southern: C 
H. Morrison, Erie. ? 

Tuesday evening Mr. Charles E. Brown 
of the Central Electric Company, of 
Chicago, gave a very enjoyable dinner to 
the above members of the association and 
others at the Tyrolean Alps. Mr. George 
T. Manson and Mr. John Langam, of the 
Okonite Company, were present. The 
occasion was one of the pleasantest of the 
many social events occurring during the 
week. 

Officers were elected as follows: presi- 
dent, J. C. Mock, Michigan Central Rail- 
road, Detroit, Mich.; vice-president, 
Lawrence Griffith, Grand Central station, 
New York; secretary-treasurer, H. S, 
Ballet, South Bethlehem, Pa. 
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Meeting of the American Institute 
of Electrical Engineers. 

The 190th mecting of the American 
Institute of Electrical Engineers will be 
held at 8.15 P. M., October 28, at the 
Chemists’ Club, No. 108 West Fifty-fifth 
street, New York. 

The following papers will be presented 
for discussion: 

“The Telautograph,” by James Dixon, 
associate; electrical engineer with the 
Gray National Telautograph Company, of 
New York. 

“The Transposition of Electrical Con- 
ductors,” bv F. F. Fowle, associate; with 
the railroad department of the American 
Telephone and Telegraph Company, New 


York, 
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THE TELEGRAPHIC AMPLIFIER. 


AN IMPORTANT AUXILIARY SIGNALING 
DEVICE. 


An important telegraphic instrument 
has been invented and brought to a satis- 
factory practical state by Mr. Stephen 
Dudley Field. This instrument Mr. Field 
designates as the “Amplifier,” and it is 
the result of several years of careful study 
and experimentation. The end sought 
by Mr. Field in his work was to develop 
an instrument which, when connected to 
an ocean telegraph cable, would enable 
the signals sent over the latter to be taken 
down by an ordinary Morse recorder. The 
instrument is, in a sense, a relay, but one 
of exceedingly great sensitiveness. The 
electrical impulses received over an ocean 
cable of considerable length are too weak 
to enable them to actuate any but the 
most delicate apparatus, if the latter de- 
pend upon the energy of these infinitesi- 
mal currents for its operating force. Mr, 
Field’s amplifier avoids this difficulty by 
employing the electrical signals merely to 
direct the action of his instrument, in 
order that a local circuit may be closed 
through an ordinary Morse recorder. _ 

Mr. Field has constructed several of 
these instruments, and has found that 
their operation far exceeds his expecta- 
tions. Placing one of these amplifiers 
on an artificial cable with a variable period 
of two seconds, and using but one onc- 
hundredth of a milliampere, he was en- 
abled to send messages at the rate of thir- 
ty-two words per minute. These were taken 
down sharply by an ordinary recorder, as 
though the message were coming over a 
short land line. The speed was limited 
not by the sensitiveness of the amplifier, 
but by the skill of the sender. 

This device proving to be so entirely 
satisfactory for cable working, and it be- 
ing found that it was exceedingly delicate, 
it occurred to the inventor to try it for 
recording wireless messages. In wireless 
telegraphy there are a number of different 
responding devices, some of them of very 
great sensitiveness. The more sensitive 
the device—that is to say, the less the 
amount of energy required to operate it— 
the greater the distance over which it will 
respond to messages. Probably the most 
sensitive of these devices is the electro- 
lytic responder invented by Dr. Lee 
De Forest. This instrument Mr. 
Field has found to be twenty times 
as sensitive as the telephone, but 
the device is of such a character thai 
the energy set flowing in the local circuit 
is very small. It is usual to employ this 
responder in connection with a telephone 
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receiver, the messages being read by ear. 
At the request of Mr. Field, the American 
De Forest Wireless Telegraph Company 
lent him one of the De Forest responders. 
Upon inserting his amplifier in place of 
the telephone receiver, and exposing the 
responder to Hertzian waves, the ampli- 
fier at once took up the signals, setting 
them down by means of the usual Morse 
recorder without any trouble whatever. 
The device is of such a character that 
it can be at once applied to any telegraph 
system, and it is easily adjusted to obtain 
the best conditions. While it was 
primarily designed for use with telegraph 
cables, it would seem to have a much 
wider field of application. As noted, it 
can be used in wireless telegruphy not 
merely to detect messages so faint that 
the sensitive telephone receiver would not 
notice them, but it will actually put the 
message down on paper. It can be used 
in a composite wireless and wire telegraph 
system, receiving the wireless message and 
relaying this over a land line. It would 
thus appear possible to telegraph from 
Europe under the Atlantic and across the 
continent at one operation. Indeed, since 
the apparatus itself, being more sensitive 
even than the De Forest responder, is 
actuated by very faint electrical impulses, 
and calls upon some local source for re- 
cording or retransmitting the messages, 
it is hard to set a limit to the distance to 


which it will enable a telegraphic message 
to be sent directly. 


<> 
Annual Report of the Western 
Union Telegraph Company. 

The annual report of the Western 
Union Telegraph Company for the year 
ending June 30, 1904, by the president, 
Colonel Robert C. Clowry, to the stock- 
holders, presented at the meeting, October 
12, 1904, contains a number of interest- 
ing points. The capital stock outstand- 
ing is unchanged, namely, $97,370,000, of 
which $29,394,000 belongs to, and is in 
the treasury of, the company. The op- 
erating and general expenses, including 
taxes, were $15,736,592.24; the rentals of 
leased lines were $1,600,885.06 ; the main- 
tenance and reconstruction of lines 
amounted to $3,627,196.06; the equip- 
ment of offices and wires amounted to 
$397,242.10, making a total expenditure 
of $21,361,915.46. 

The total number of offices is now 23,- 
458. The total number of messages was 
67,903,973. This does not include mes- 
sages sent over leased wires or under rail- 
road contracts. 

There was an increase of $81,703.64 in 
the revenues of the year and of $408,700.- 
39 in the expenses. Of the last named 
amount $195,375.85 was in maintenance 
and reconstruction of lines, including 
nearly $100,000 for repairs to the com- 
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pany’s transatlantic cables, and $183,254. 
93 was in operating and general expenses, 
including removal and improvement of 
offices, ete. 

From the $6,729,744.98 profits of the 
year, $4,868,071.25 was paid for dividends 
and $1,157,700 for interest on bonds; the 
remainder, $1,861,703.73, was added to 
the surplus. 

The net growth of the plant was, in 
poles and cables, 2,833 miles; in wires, 
66,193 miles; in offices, 338. 

Of the total of 1,155,405 miles of wire 
in the company’s system at the close of 
the year, 290,507 miles were of copper; 
an increase in copper during the year of 
44,257 miles. 

The cost of new construction was $2,- 
465,779.69. 

The system of inspection referred to in 
the last annual report was continued 
throughout the vear. Among other meas- 
ures for improving the service was the 
establishment of a general division for 
the southern states with headquarters at 
Atlanta, Ga. 
divisions, which had grown too large for 
careful supervision, were divided and two 
new districts created out of them; one 
with headquarters at Dallas, Tex., and the 
other at Hartford, Ct. 

At Boston, Mass., Wheeling, W. Va., 
and several other places arrangements 
were made with the company’s landlords 
to thoroughly reconstruct and remodel 
the main offices. The leases of the main 
offices at Philadelphia and Cincinnati ex- 
pired during the year, and as arrange- 
ments could not be made for their renewal, 
the company moved into new and modern 
buildings secured by long leases at both 
places. 

The substitution of dynamo current for 
chemical cell main batteries has been con- 
tinued so far as practicable, and, where 
power could not be obtained to operate 
dynamos, storage batteries have been em- 
ployed. Such changes were effected at 
fifteen important battery centres during 
the year. The new method of generating 
current is not only more efficient than 
the old, but so much cheaper as to savé 
during the first year the entire cost of 
making the changes. 

Other departments have been the sub- 
ject of careful study and improved meth- 
ods have been steadily introduced. The 
system of transferring money by telegraph 
was reorganized, the rules governing it 
liberalized, and the scope of the system 
greatly extended, with the result that ine 
latest returns from it show encourag: 
Increases in receipts. : 

Contracts covering 2,512 miles of rail- 


Three districts in other — 
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road were closed during the year with the 
following named railroad companies: 
Pittsburg Junction Railroad Company and 
the Ohio River Railroad Company; West 
Virginia Central & Pittsburg Railroad 
Company; San Pedro, Los Angeles & Salt 
Lake Railroad Company; Pittsburg, Car- 
negie & Western Railroad Company; St. 
Louis, Brownsville & Mexico Railway 
Company; St. Louis, El Reno & Western 
Railway Company; Trinity & Brazos Val- 
ley Railway Company; Memphis & Gulf 
Railway Company. 
eee at 
ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


THE USE OF COKE OVEN AND BLAST FUR- 
NACE GASES FOR COLLIERIES AND 
IRONWORKERS ELECTRIC POWER STA- 
TIONS. 

With the development of the use of 
electricity in mines, the question of power 
is constantly coming up. Many collieries 
make a large portion of their coal, all the 
small, into coke, and in the counties of 
’ Durham and Northumberland a large 
portion of the coal is ground up for the 
purpose of making into coke, as it has a 
higher value in the form of coke than as 
coal. In the process of burning the 
coke, the gases that form a part of the 
coal are driven off, leaving almost pure 
carbon; the more nearly the coke ap- 
proaches to pure carbon, the better it is 
for the principal purpose for which it is 
employed—smelting the iron ore in the 
blast furnace. The process of smelting 
the ore in the furnace consists again of 
causing a combination of the oxygen with 
which the iron is combined in the ore 
with the carbon of the coke. In both cases, 
the burning the coal to coke, in the coke 
ovens and the smelting the iron ore in 
the blast furnace, a large quantity of gas 
is produced, consisting principally of car- 
bonic oxide. It will be remembered that 
the process of combination of carbon with 
oxygen may be performed in two stages. 
When one atom of oxygen combines with 
one atom of carbon, carbonic oxide is 
formed, and when two atoms of oxygen 
combine with one atom of carbon, carbonic 
acid is formed. Carbonic acid is practically 
inert, so far as combustion is concerned. 
It prevents combustion, but carbonic 
oxide, if ignited, will in combustion give 
out heat just as coal does, or ordinary 
coal gas. Hence the gases that are de- 
livered from the coke ovens and from the 
blast furnaces are available sources of 
energy and hayo Jong been used for firing 
the boilers for collierics and those for gen- 
erating tne steam for the blowing engines 
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for the blast furnaces. Lately, nowever, 
blast furnace gas has been gradually com- 
ing into use for internal combustion en- 
gines and also coke oven gas. I mentioned 
last year the case of the Whitwood col- 
lieries of Messrs. Henry Briggs, Sons & 
Company, where coke oven gas is used 
of a calorific value of 550 British thermal 
units per cubic foot, as against ordinary 
domestic coal gas of 600 to 650 units. 
At the South Staffordshire steel works 
the blast furnace gases are used 
for power, the gas being used to 
drive the blowing engines which are of 
the internal combustion type and also to 
drive three compound continuous-current 


‘machines of 150 kilowatts each, the cur- 


rent from which is employed for motors 
in different parts of the works. There 
are three Premier gas engines of 320 
horse-power each, a 550-horse-power en- 
gine, a Premier engine of 1,000 horse- 
power and a Crossley engine of 800 
horse-power. 

THE TROUBLES WITH BLAST FURNACE AND 

COKE OVEN GAS. 

Blast furnace and coke oven gas are 
usually of very much lower calorific value 
than the ordinary coal gas, the proportion 
being that 100 fect of blast furnace or 
coke oven gas are required per indicated- 
horse-power, where from seventeen cubic 
feet to twenty feet of ordinary coal gas are 
required. The case of the Whitwood coke 
oven gases mentioned above, where the 
quantity of gas per indicated-horse-power 
is only seventeen cubie feet, is quite ex- 
ceptional. At the South Staffordshire 
steel works the quantity of gas per indi- 
cated-horse-power is eighty cubic feet, the 
composition of the gas being thirty-three 
per cent of CO, five per cent of H and 
about five per cent of CO,. The great 
trouble in using blast furnace gas and coke 
oven gas, but more particularly the former, 
is the dust that is brought over with the 
gas. This has been got over by an in- 
genious arrangement due to the Rev. Mr. 
Capelle, the inventor of the fan that bears 
his name, and that is very largely used in 
mines in all parts of the world. The 
arrangement consists of a succession of 
fans, usually electrically driven, into 
which a spray of water is injected, the 
water catches some of the dust and carries 
it on into a sealed tank where it is al- 
lowed to settle. Some dust is collected 
at each fan till practically all has been 
taken out. Another trouble is the gas 
that comes over froin the furnace varies 
in quality and composition, so that with 
a certain admission to the cylinder, the 
engine using the gas would be given a 
certain horse-power for some time and 


composition. 
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then suddenly would begin to give less or 
more, according to the variation in the 
The calorific value of the 
gas depends practically upon the per- 
centage of carbonic oxide and of hydrogen, 
and inversely upon the percentage of car- 
bonic acid. Hydrogen gas has a very high 
calorific value, and therefore the presence 
of a comparatively small percentage, over 
and above that required to neutralize 
the oxygen present, will considerably in- 
crease the calorific value. The presence 
of one of the carbureted hydrogen gases 
will also raise the calorific value, but they 
are rarcly present in blast furnace or coke 
oven gases, except in sinall quantities. 
The trouble of the variation of the gases 
is overcome by keeping a reservoir of 
comparatively rich gas from which any 
shortage can be made up. There have 
been other troubles with valves and other 
parts of the apparatus, but they appear 
to have been overcome. 


COKE OVEN GAS VS. ELECTRICITY FOR COL- 
LIERS’ HOUSES. 


A somewhat odd competition came 
under my notice recently. At a colliery 
in Yorkshire they make coke on one of 
the latest improved methods, the by-prod- 
ucts being recovered and the gas which 
is one of the by-products also. The gas 
is washed, scrubbed, in the usual way, en- 
riched with petroleum, also in the now 
usual way employed in gas works, and 
delivered to the houses in the colliery vil- 
lage. The local company which works the 
gas, taking it from the colliery, has fitted 
all the colliers’ houses with gas pipes and 
gas fittings, including arrangements for 
gas-cooking stoves, and it is not intended 
to allow any electric lighting company to 
enter the ground. This will be one of the 
cases so common in England where vest- 
ed interests, though so recently created, 
will block any real advance in the de- 
velopment of electricity. Probably it 
would have been just as economical to 
have used gas for driving internal com- 
bustion engines, which would have run 
electric generators and furnished electric 
light. If the electric light becomes com- 
mon in colliery villages in Yorkshire, the 
local company which is exploiting the gas 
in this village will have made a great 
mistake, as the Yorkshire collier may be 
trusted to see that he gets what his neigh- 
bor in the next village has, or he will go 
there to live. The distances between neigh- 
boring villages in Yorkshire colliery dis- 
tricts are often not great. 


RUNNING GENERATORS IN PARALLEL AT 
COLLIERIES AND IRON WORKS. 


I have consistently opposed the run- 
ning of generators in parallel in a plant 
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that is employed for lighting or power, in 
industrial works. Running in parallel is, 
in my opinion, right in a central gener- 
ating station, such as that supplying a 
town, where the engineer in charge has 
complete command of the whole appara- 
tus, and can arrange that any generator 
shall generate any pressure that he pleases 
within certain limits, and can also arrange 
that any individual generator shall take 
any part of the load that he pleases. But 
the case is quite different where the plant 
is used in a works. Usually there is not 
the convenience that the engineer in 
charge at á central town generating sta- 
tion has. There is often no arrangement 
for altering the excitation of the field mag- 
nets, and in some cases no convenient pro- 
vision for altering the supply of energy to 
the driving engines, and the result is that 
it is almost a matter of accident whether 
one machine takes all the load, the others 
motoring, or not. I recently had an op- 
portunity of seeing this very well exem- 
plified. At a colliery in Staffordshire, 
where they have evidently a man who 
understands his work, they gradually 
built up a plant, as is very common. First 
they had a 220-volt continuous-current 
machine. Then they fixed a second ma- 
chine of the same size and the same press- 
ure, connecting it in series with the first. 
This arrangement worked well. Then they 
put down a larger machine running at 
440 volts pressure and then the troubles 
began. The electrician, who was apparent- 
ly fully qualified, as he had also arranged 
an accumulator and a booster for charging 
it, tried very hard to work the 440-volt 
machine in parallel with the two 220-volt 
machines in series, but without success. 
Jle, himself, when running the plant, 
could get the two sets to run together for 
about an hour, but then the big machine 
always came in and took the load. The 
reason is very apparent. The wires on 
the armature of the smaller machines 
would heat more rapidly than those of the 
larger machine, hence their resistance 
would go up and the pressure at their 
terminals go down, and the machine whose 
pressure was higher would take the load. 
It used to be taught that by connecting 
the terminals of the machines together the 
pressure must be the same, but unfortu- 
nately that was technical college teaching. 
In practice, In my experience, you can not 
construct two machines so exactly alike 
that thev will furnish exactly the same 
pressure at their terminals under all con- 
ditions. At the South Staffordshire steel 
works, the three 150-kilowatt generators 
run by the Premier gas engines, mentioned 
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above, are connected in parallel; the only 
precaution being a reverse current release 
is fixed in the circuit of each machine. 
The attendant told me that at first they 
had the release magnets sct for no load, 
but they found that it gave too much 
trouble to have them in this way, as they 
often broke circuit when the machines 
were being switched in. They are now set 
to come out with a small reverse current. 

—_——@> 
Transformer Action in Trolley Cars. 
To THE EDITOR OF THB ELECTRICAL REVIEW : 

Have just read with interest your com- 
ment in the ELECTRICAL Review of 
October 15, on Mr. McGeorge’s letter 
published in the Times of October 10. 

You doubtless noticed in reading the 
letter, several fundamental errors which 
show, at least, that Mr. McGeorge is in 
no position to instruct the public on trans- 
former action. 

Some time after reading the letter, it 
occurred to me that, reasoning from his 
apparently superficial knowledge of the 
transformer, Mr. McGeorge might have 
struck upon the principle of self-induc- 
tion and developed it to his own satis- 
faction regardless of the light of ex- 
perience upon the subject, and ignorant 
of the present knowledge concerning it. 
It is not so much the induced charge in 
the surrounding metallic parts which Mr. 
McGeorge appears to fear, as the danger 
to the circuit itself from an excessive, 
self-evolved charge, due (according to his 
theory) to an unrestrained transformer 
or inductive action throughout the circuit, 
and the absence of a secondary circuit 
to act as a safety valve. 

The statements on which this possible 
explanation of Mr. McGeorge’s trouble is 
based, are quoted below: 

“What is to prevent disintegration of 
the insulation or to secure immunity from 
fire or molten metal in case of congested 
currents of overwhelming amperage?” 

“What is to prevent congestion if there 
be no secondary conductor to assimilate 


and reciprocate the magnetic emanations 
of opposite polarity to that of the 
primary ?” 

These might be taken to describe an 
imagined “extra current” or self-inductive 
effect. If such be the case, Mr. McGeorge 
evidently falls down in his assumption, 
quite plainly stated in another part, that 
the entire electric circuit emanates a con- 
centrated magnetic field continually, as 
does the primary of the transformer which 
he describes. In other words, has not 
the correspondent pictured to himself the 
ordinary electric circuit as being in itself 
highly inductive, as though composed of 
a single inductive winding throughout its 
extent ? 


I do not mean to say, of course, that 
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self-induction would produce any of 
effects so vividly described Nae a 
to point to a possible origin of the corre- 
spondent’s ideas. 

In a later statement, Mr. McGeorge im- 
plies that a safeguard against the danger 
which he foresees would be the paralleling 
of all electric circuits by a secondary 
grounded circuit. Naturally his conclu- 
sions are no more correct than his hypo- 
thesis. l 

On the whole, it is rather unfortunate 
a letter such as Mr. McGeorge’s should be 
presented to the public under so alarm- 
ing a title. The more so because so free 
is the use made of the “complex vernac- 
ular? which the public is so apt to asso- 
ciate, even though erroneously, with mat- 
ters truly scientific. On this account, the 
conclusions arrived at are likely to claim 
greater attention on the part of the public, 
ee though the reasoning is unfathom- 
able. 

RoGER S. HUNTINGTON. 

October 17, Brooklyn, N. Y. 


The Michigan Electric Association. 

The first annual convention of the 
Michigan Electrice Association was held 
at Detroit, Mich., October 11 and 12. 
This new organization of electricians 
was formed during a morning session on 
October 11, at the Griswold House. 
About twenty-two gentlemen from all 
parts of the state gathered for this first 
mecting. Mr. E. F. Phillips, of Detroit, 
general manager of the Peninsula Elec- 
trie Lighting Company, and also an 
officer of the Edison Illuminating Com- 
pany, of Detroit, was the prime moveT 
and acted as temporary president. Mr. 
F. S. Hubbell, of Milford, was the tem- 
porary secretary. 

The purpose of the organization is t0 
promote the welfare of electricians who 
are engaged in the electric lighting busi- 
ness, municipal lighting plants and in 
the general power business. 

‘The programme arranged for the first 
meeting included a paper by Professor J. 
A. Allen, of the University of Michigan, 
on “Steam Economies in Small Central 
Stations,” and one on “The Nernst Lamp 
as a Factor in Commercial Lighting,” 
by E. R. Roberts. There was another 
paper by Professor G. S. Williams, of 
Michigan University, on “Water Power.” 

These papers were discussed by Alex- 
ander Dow, of the Detroit Edison Com- 
pany; F. W. Wilcox, of Harrison, N. Y. 
and others. 

At the session on Wednesday, October 
12, officers were elected as follows: 
president, E. F. Phillips, Detroit; vice- 
president, W. A. Foote, Jackson; secre- 


tary and treasurer, J. E. Davidson, Port 
Huron. 


The delegates were entertained by the 
Detroit Edison Company, and on the 
evening of Wednesday enjoyed a theatre 


party at the Lyceum Theatre, 
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Electrical Patents. 


A third rail for electric railways (770,- 
737, September 27) is the subject matter 
of a patent recently granted to Mr. Albert 
F. Chase, of Haddonfield, N. J., and one- 
half of the patent obtained thereon has 
been assigned to Stanley W. Rusk, of 


THIRD RAIL For ELECTRIC RAILWAYS. 


Philadelphia, Pa. In the embodiment of 
the invention, the depending portion of the 
rail has its widest part at the under-face 
thereof, and this width is proportionate 
to the face of a contact-shoe, intended to 
receive the propelling current from the 
rail. The upper part of the depending 
portion, which is the rail proper, pref- 
erably narrows toward the top into a 
neck-like form, terminating in a flat top 
from which spread outward on each side 
two oppositely disposed flanges, from 
which extend wings, which are preferably 
straight and must incline downward and 
outward and are of such lengths as to 
bring their lower ends in or about the 
same horizontal plane as the base or con- 
tact-face of the rail proper. In each of 
the flanges are bolt holes, drilled vertically 
through the same, to enable the third- 
rail conductor to be mounted to the rail- 
hanger. This construction of third rail 
provides a perfect water-shed over the rail 
proper and may be made integral there- 
with, the downwardly inclined extending 
wings also protecting the conductor 
laterally. 

An improved thermostat (771,144, Sep- 
tember 27) has been patented by Mr. 
John D. Gould, of New York, N. Y. 
The core of the thermostatic cable used in 
this invention is an electric conductor, 
such as copper wire combined with a wire 
or envelop of fusible metal, and an outer 
electric conductor of copper or brass wire 
insulated from the inner or core con- 
ductor, this outer member being prefer- 
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ably of fine wire, twisted about the insulat- 
ing cover of the inner member for the 
purpose of giving the cable flexibility. 
When such a cable is run about a build- 
ing and has its two members connected 
in circuit with an electric battery and an 
alarm-bell, it will serve as a thermostat, 
for as soon as the temperature at any 
part of the cable becomes sufficiently high 
to melt the fusible metal, it will expand 
and be forced through the insulating 
covering and make electrical connection 
between the inner and outer members of 
the cable, and thus close the circuit. It 
has been found advantageous to employ 
short sections of these cables as sensitive 
thermostats, in which the fusible metal 
will melt at a point not greater than 300 
degrees and for many locations below that. 
Such thermostats may be connected with 
circuits of the usual copper insulated wire 
or with circuits of the thermostatic cable 
in which the fusible metal used has a melt- 
ing point of 600 degrees or even higher. 
When short sections of such cables are 
used as thermostats, it is found that there 
is a tendency of the melted metal to move 
longitudinally of the inner conductor and 
to run out at the open end instead of 


THERMOSTAT. 


being forced through the insulating cov- 
ering and making electrical connection 
with the outer conductor. To prevent this, 
the open ends of the sections are inserted 
into blocks of suitable insulating material 
and the ends of the fusible metal members 
there sealed with some material which is 
not readily affected by heat, and in order 
to facilitate the connection and the dis- 
connection of the electrical conductars 
these insulating blocks are provided with 
one or more metallic terminals, to each 
of which one of the conductors of the 
short thermostatic sections of cable is 
connected. When connecting these short 
sections of cables with an alarm circuit, a 
single metallic terminal only will be 
needed in each insulating block. When, 
however, the two conductors of eaoh short 
section of thermostatic cable are connected 
in series with the two circuit conductors, 
it will be found convenient and economical 
to have two metallic terminals in each in- 
sulating block. 

A three-phase ground-detector (770,- 
865, September 27) has recently been 
patented by Mr. Paul MacGahan, of Pitts- 
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burg, Pa., and assigned to the Westing- 
house Electric and Manufacturing Com- 
pany, a corporation of Pennsylvania. 
The operating mechanism of the instru- 
ment is enclosed in a case having a glass 
face and a back of suitable insulating 
material. Three stationary vanes, com- 
posed of suitable sheet metal and having 
approximately the form of truncated 
spherical triangles, are secured to suitable 
supports which are attached to the back 
at points approximately equidistant from 
each other, the convex sides of the vanes 
having outward exposures. Secured to the 
back by means of screws is a U-shaped 
yoke having adjustable screws near the 
free ends of its arms. The inner ends 
of the screws have concave bearing seats 
for, the reception of the conical ends of a 
shaft to the middle of which a second shaft 
is rigidly secured, the two shafts being at 
right angles to each other. A collar is 
rigidly fastened to one end of the shaft 
by means of a set-screw, the inner end of 
a spiral spring being secured thereto and 
the outer end of this spring being secured 
to the split end of a pin, which is fastened 
to the adjacent arm of the yoke. Near 
the opposite end of the shaft an adjustable 
counterweight is provided for balancing 
the combined weight of the collar and the 
spring. The conical ends of the spring are 
seated in inner concave bearing seats of 
screws, which are mounted in the arms of 
a voke. A collar, a spiral spring, having 
its inner end fastened to this collar, a pin 
to which the outer end of the spring is 
attached and a counterweight correspond- 
ing in structure and function to the like at- 
tachments for the shaft already described. 
An adjustable screw is provided in the 
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THREE-PHASE GROUND DETECTOR, 


lower portion of the yoke for balancing 
the movable mechanism. Secured to the 
free ends of the last mentioned yoke are 
rods, on the outer ends of which a mov- 
able vane is mounted, the vanes being in 
the form of the segment of a spherical 
shell. In the centre of the vane is a spot, 
indicating which of the line conductors 
has become grounded. The stationary 
vanes are severally connected to metallic 
cylinders which surround the line con- 
ductors but are insulated therefrom, and 
connection to the ground is made in any 
suitable manner from the movable vane, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A High-Head Hydroelectric Installa- 
tion at the World’s Fair. 

One of the most interesting exhibits in 

Machinery Hall, at the World’s Fair, St. 

Louis, is the operating plant illustrating 


MupeL HicH-Heapd HYDROELECTRIC INSTAL- 
LATION. 


the method of generating electricity in 
high-head water-power plants. Several 
of these installations have already been 
erected on the Pacific coast of the United 


at the World’s Fair, the only way in 
which to show such a plant in opera- 
tion was to combine it with a high- 
lift pump to furnish the necessary press- 
ure of water. The method of under- 
taking this engineering feature was 
to bring together a joint exhibit repre- 
senting the cooperative work of seven in- 
dividual manufacturing and engineering 
concerns. The exhibit consists, therefore, 
of the following pieces of apparatus: a 
steam-driven mine pump furnishing water 
under 300 pounds pressure, and a tangen- 
tial water-wheel, the latter being directly 
connected with a railway generator furn- 
ishing direct current at 550 volts to the 
intramural power plant. The speed and 
output of the water-wheel generator are 
regulated by a needle nozzle, the latter 
being directly operated by a hydraulic 
governor. In case of light load, the 
surplus water furnished by the pump is 
taken care of by a by-pass terminating 
in a relief valve. Provision has been 
made to demonstrate and keep on record 
during the entire time of operation the 
high efficiency of the tangential water- 
wheel by specially tested indicating and 
recording instruments. 

A Venturi meter, with register and 


Move. Hiau-Heapb HYDROELECTRIC INSTALLATION aT ST. Lovis. 


States, in the Rocky Mountains and in 
Mexico, 
Since there is no high-head water 


manometer, indicates the quantity of water 
delivered to the wheel, and a Metropolitan 
recording pressure gauge measures the 


pressure of the water, including the losses 
in the nozzles and its connections to the 
Venturi meter. 

The speed of the water-wheel genera- 
tor is shown by a shaft tachometer. The 
latter is driven without a belt, and there- 
fore belt slip and incorrect indicating are 
avoided. 

The companies which have contributed 
to this exhibit are as follows: 

The Jeanesville Iron Works Company, 
Hazleton, Lucerne County, Pa., duplex, 
triple-expansion, condensing mine pump 
for a lift against 700 feet and a capacity 
of 1,200 gallons per minute. 

The Abner Doble Company, San Fran- 
cisco, Cal’, tangential water-wheel with 
ellipsoidal buckets and needle-regulating 
nozzle, developing, under a head of 700 
feet, 170 horse-power maximum at 700 
revolutions per minute. 

Crocker-Wheeler Company, Ampere, 
N. J., 110-D railway generator, 550 volts, 
700 revolutions per minute, with a rated 
capacity of 100 kilowatts. 

Lombard Governor Company, Boston, 
Mass., type J governor, operating the 
needle nozzle directly, and a balanced re- 
lief valve. 

Builders’ Iron Foundry, Providence, 
R. I., ten-inch Venturi meter, with regis- 
ter and manometer. 

The Schaffer & Budenberg Manufactur- 
ing Company, New York city, shaft 
tachometer and Metropolitan recording 
pressure gauge. 

— +> 


Hubbell Pull Attachment Plugs. 
The rapidly increasing use of electrical 
household utensils and the demand for a 


Fic. 1.—TpREE-Way Connection PLUG. 


simple form of attachment plug have 
afforded an opportunity for the exercise 


of a great deal of ingenuity in the design 
of such a device. 


There are illustrated 
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herewith several styles of pull attachment Chapman end. This device is the same in 
every respect as the receptacle described Queen and Crescent Route. 


plugs made by Harvey Hubbell, 120 
Liberty street, New York city. The cord above, except that it is designed to fit a The Queen and Crescent route (C., N. 
, Chapman receptacle. This is a con- 0O, & T. P. Ry.) is unique among the rail- . 
venient device for carrying current to roads of the world, in that it is the only 
fans, desk lamps, heating apparatus, etc., 
making it possible to attach or detach any 
one of them without disturbing the others. 
Fig. 3 shows a knife-blade contact plug. 
Fig. 4 shows a chandelier plug without 
casing. This chandelier plug is a modifi- 
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Automatic Block Signals on the 
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Fia. 2.—-THREE-WAY PLUG FOR CHAPMAN 
RECEPTACLE. 

is secured to the cap, which is detachable 
from the base by a straight pull. The 
base is a solid piece of porcelain, and is 
screwed into the socket or receptacle, after 
which the cap, with the cord attached, can 
be inserted. By this means there is no 
twisting of the cord. 

An important feature of these plugs is 
that the cape are interchangéable, and one 
cap will fit any plug in the entire system. cation of the regular attachment plug, 

| and is so designed that it can be used 

in a ball or sphere at the bottom of the 

chandelier or cluster. Fig. 5 shows a 

chandelier plug with brass casing. This 
oe m Fi S ee ae a single track road protected by automatic 
eñcloeed ina bias casing so that it can Dlock signals practically from terminal to 
be attached to the bottom of the chande terminal; ninety per cent of the road 

being protected in this manner. Other | 


block signals adapted to local conditions 
are used on the remaining ten per cent 


of the line. 
These signals can be noted at intervals 


Fig. 5.—CHANDELIER PLUG, WITH CASING. 


AUTOMATIC SIGNAL AT ‘‘ Stop.” 


fila. 3.—KNire-BLADE CONTACT PLUG. 


This admits of using any number of caps 
with the same base. Fig. 1 shows a 
multiple attachment plug. This plug is 
designed to screw into the ordinary 
socket, and the one receptacle may be 
used to tap current for three separate pur- 
poses. The plug shown in Fig. 1 is made 
P with two plugs and one lamp push. 

i i i 
° plug is the same as that shown in lier. The casing may be made of any 
finish to match the fixture. 

Fig. 6 shows a flush plug. This plug 
is designed to fit all standard junction 
boxes. The characteristic of detaching 
it with a straight pull, and the easy 
method of attachment, eliminating twist- 
ing of the cord, make it a popular article. 
The flush plug is furnished in polished 
brass, old brass, polished nickel, oxidized 
copper and other standard finishes. 


a 


Fig. 6.—FLusH PLUG AND RECEPTACLE. 


Telephones on the Northern Pacific. 


The Northern Pacific Railway, it is 
stated, is about to complete a telegraphone 
system between Pasco, Washington and 


Jamestown, N. D. This loop will connect AUTOMATIC SIGNAL AT ‘‘ PROCEED.” 


Fe 
Go: 


Fia. 4.—CHANDELIER PLUG, WITHOUT (CASING. 


Fig. 2, with the exception that the re- 
ceptacle shown in Fig. 2 is equipped with 
three plugs, and is also cquipped with a 


the two ends of the company’s present 
service and establish connections along 
the line from St. Paul to the Pacific 


Coast. 


of from one to three miles along the : 


track. The controlling force consists of 
an electric current running through the 
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rails and acting on the magnets which 
` hold the signals at “proceed.” | 

A cutting off of this current either 
through a broken rail, a misplaced switch, 
a rail across the track or a train or car 
standing or moving, will cause the signal 
to assume, by mere force of gravity, the 
position “stop.” 

There are three distinct forms of elec- 
tric block signals: the “semaphore,” 
“disc” and “banner” signals. The sema- 
phore signals on the left, as seen from the 
rear of the train, west side of the track, 
present to the engineman first, “proceed” 
position; that is, at an angle of forty-five 
degrees if the track is clear, the blade 
changing to “stop,” or a horizontal posi- 
tion as the locomotive passes it. With the 
“banner” signal the edge of a red ban- 
ner in an iron yoke is presented to the 
engineman if the track is clear, and the 
“banner” making a quarter revolution to 
“stop” position, filling the yoke as the lo- 
comotive passes it. 

The “stop” position will be held until 
the train has passed into the next block, 
perhaps two miles in advance. The rear 
of the train is thus protected against any 
train that may be following. 

At the same time the signals on the 
east side of the track being set in the 
“stop” position a long distance in advance 
of the moving train, affords perfect pro- 
tection from trains moving in the oppo- 
site direction. Those signals, as the train 
proceeds, change from red to clear or 
“proceed.” While the train is still two 
or three miles away these signals auto- 
matically change to “stop,” and remain 
in that position until the train passes out 
of the block section. 

The automatic electro gas semaphore 
signal is the latest type of automatic sig- 
nal that is being placed on railroads. The 
Queen and Crescent was the second road 
to install this kind of signal. This form 
of signal derives its operating force from 
a gas tank that is stored in an under- 
ground casing immediately alongside of 
the signal pole. 

In addition to the automatic block sig- 
nal system on the Queen and Crescent, 
the electric train staff block system is 
used. This system is an American adapta- 
tion of the English method of handling 
trains, and consists of giving each train 
passing into the block, a staff, which is 
practically a “key to the situation.” 
(Only one train at a time can secure the 
staff.) The staffs are small metal cylin- 
ders with slots in them, that are kept in 
a frame at the limit of the block and are 
automatically locked in this frame. These 
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staffs are withdrawn by the operator at 
the end of the block when he has per- 
mission to do so from the opposing oper- 
ator, and are then used to unlock the sig- 
nal which governs the movement of a 
train into the block and are then placed 
in a rubber hoop which is delivered to 
the train coming into the block—half of 
the staff being presented to the engine- 
man on the engine, and half to the con- 
ductor on the rear of the train. This is 
equivalent to giving the train orders that 
they have absolute “right in the block.” 
Passengers on the Queen and Crescent 
may perhaps note on leaving Cincinnati 
and at other points along the line, that 
the trainman on the rear end received a 
rubber hoop from the ground. This hoop 
is part of the staff svstem as explained. 


a 
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The advantage of the electric train sys- 
tem is that trains are handled through the 
territory governed by this system, alto- 
gether by the train staff system, and traffic 
in both directions can be moved more 
quickly over stretches of single track by 
this method than by the automatic block 
signal system. 

The staff blocks are located at the ter- 
minals of divisions, or at other points 
along the line of the road, where traffic 
naturally becomes congested more than it 
does between terminal points. This sys- 
tem and the automatic block system have 
reached a highly developed state on the 
Queen and Crescent route and make for 
great safety in travel on the Queen 
and Crescent, 


Sr. Locis. 
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Exhibit of the Bristol Company at 
St. Louis. 

The display of the recording instru- 
ments for pressure, temperature and elec- 
tricity made by the Bristol Company, 
of Waterbury, Ct., is located in the Elec- 
tricity Building, World’s Fair, St. Louis. 
The accompanying illustration gives a 
good idea of the appearance of the booth, 
which is twenty-two feet long by twelve 
feet wide. This booth contains a large 
variety of recording instruments for 
pressure, temperature and electricity. The 
instruments record continuously with ink, 
upon graduated revolving charts, all 
changes that occur, so that a record of 
a period of twenty-four hours or more may 
be observed at a glance. Many of the in- 
struments are in actual operation and 
may be inspected by visi- 
tors, to show the man- 
ner of construction and 
scientific principles upon 
which the operation de- 
pends. There is also 
opportunity for under- 
standing the extreme 
sensitiveness and act- 
curacy it is possible to 
obtain in commercial in- 
struments of precision. 

Recording water-level 
gauges are shown for 
ranges from full vacuum 
to 10,000 pounds per 
square inch; recording 
thermometers and pyrom- 
eters for ranges from 
sixty degrees below zero 
to 1,200 degrees Fahren- 
heit. The recording ther- 
mometers are made in 
many forms, for applica- 
tion to all industrial re- 
quirements. Recording 


voltmeters, ampere and wattmeters for 


both alternating and direct current are 
shown, including a large variety of 
ranges suited to commercial demands for 
different voltages and currents in electric 
light, power and railway plants. 

Recording wheel-level gauges are shown 
in operation, and there is also included 
a new instrament designated as a ther- 
mometer-thermostat. This instrument 16 
so constructed that it may be used to give 
an alarm or sct in operation temperature- 
regulating apparatus at anv predetermined 
point. 

There is also shown a full line of Bris- 
tol’s patented steel belt lacing, including 
styles and sizes for all varieties and thick- 
nesses of belting. 
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The Case Controller. 


The problem of developing a controller 
that would successfully handle the heavy 
service found in steel mills or, in fact, 
series-wound motors for every class of 
hoisting and crane service has been 
fraught with many difficulties. 

Crane builders have realized this con- 
dition perhaps more fully than those 
who have not been obliged to confront 
the difficulties regularly in their daily 
work. It is not strange, therefore, that 
the problem should have been taken up 
and worked out by the engineering forces 
of the Case Manufacturing Company, of 
Columbus, Ohio, builder of cranes and 
other hoisting apparatus. 

The Case controller has been built for 
hard service. The contacts are of ham- 
mered copper and phosphor-bronze with 
unusually large areas. 

The contact is made by passing a hard 
copper disc between contact jaws, and as 
this disc is always in contact with, at 
least, two jaws, the sparking is brought 
to a minimum. ‘The first step of the 
controller is arranged with quick break 
contact device, shown herewith. The 
reversing circuit is opened only after the 
lines have become dead through the 
device. g 

Arcing at contacts is greatly reduced 
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paint. Mica and asbestos are liberally 
used throughout, and accident from 
grounds or short-circuits practically 
eliminated. 

The reversing contacts are of brass, 
machined true, while the reversing con- 


tact fingers are of hammered cop- 
} 
| 
Quick BREAK Contact. 
per, carefully machined. As will be 


noted, these fingers are carried on phos- 
phor-bronze springs of large section and, 

for the large sizes, a “pig tail” 
7 is added to carry the heavy 
loads safely. An easy adjust- 

ment is provided for, and as 

the reversing circuit is always 
dead before they pass off the 
contact, they are never called 
upon to act in the capacity of 
a switch. 


- ee" 


CasE TYPE ‘‘F” CONTROLLER. 


by reason of the strong magnetic field 
always present at the knife blades, the 
air-gap between the blade being only 
one-half inch. The blow-out coil is well 
constructed, being form wound, dipped 
in insulating compound, baked, mumi- 
fied and again dipped in an insulating 


Iron wire resistance coils are used, the 
wire being wound on asbestos tubes. The 
construction allows of easy replacement 
of a tube should repairs be necessary. 
The wiring between coils and controller 
is done in the most approved manner; 
asbestos and mica insulation being freely 
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used. The terminals are mounted on 
a slate board at base of controller. 

The rolling disc contact is shown pass- 
ing between the knife blades, the action 
being such as to keep the contacts in 
perfect condition, and the rolling contact 
adding to the ease of operation. 


REVERSING SWITcH FINGERS, 


For foundry hoisting, where cores and 
cope handling make necessary a very close 
regulation of the motor, an auxiliary 


CoNTROLLER LEVER ASSEMBLED. 


lever is placed on the controller by 
means of which the number of speed vari- 
ations is doubled. With this construc- 


KNIFE CONTACT ASSEMBLED. - 


tion, a series motor may be controlled 
fron ten per cent of its rated speed to 
maximum speed under any load up to 
its rated capacity. 

The Case controller is made in sixteen 
different sizes, for motors from one to 
one hundred horse-power. 
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The Exhibit of the Phelps Com- 
pany. 
The Phelps Company, Detroit, Mich., is 
displaying its various forms of incandes- 
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A Novel Push-Button Telephone. 

The accompanying illustrations show a 
new form of eight-station, selective ring- 
ing, central battery telephone. This tele- 


TuE EXHIBIT OF THE PHELPS COMPANY, AT St. LOvIs. 


cent lamps in a remarkably attractive 
booth at the World’s Fair. This exhibit 
includes the well-known “Hylo” turn- 
down lamp, the “Hylo” double-filament 
lamp, the “Hylo” flasher, and the more 
recently introduced “Skedoodle” plug. In 
the centre of the exhibition space is a 
lay figure of a woman in the act of op- 
erating the “Hylo” turn-down lamp. Dem- 
onstrations are given of the operation and 
current consumption of these various 
forms of lamps. This is one of the most 
popular booths at the fair. 


— s E oc 


Liberal Awards to the Allis-Chal- 
mers Company. 

The Allis-Chalmers Company has an- 
nounced that it has been awarded the 
highest prizes at the St. Louis Exposition. 
These include the grand prize in the de- 
partment of steam engineering, electricity 
and mining machinery. The company 
was also awarded a gold medal for the 
Bullock system of operating variable 
speed electric motors for driving 
machinery. One grand prize was for the 
Allis-Chalmers “Big Reliable’ engine. 
Another grand prize was for the Bullock 
electric generator. The large engine and 
the Bullock generator comprise the unit 
which supplies current for the decorative 
lighting and a large portion of the power 
at the exposition. Another grant was for 


the company’s exhibit in the department 
of mining and metallurgy. 


phone is manufactured by the Edmonstone 
Company, 105 Chambers street, New York 
city, under the patents of the Anders push- 


Pusn BUTTON TELEPHONE WITH Buzzer. 
button telephone. 


This apparatus con- 
sists of an electric telephone and push- 


button in one. The instrument may be 
used at will either as a speaking or as a 
signaling instrument, and is also a trans- 
mitter and receiver combined. The ap- 
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paratus illustrated herewith is so arranged 
that it may be used as a portable party 
line instrument, and it is also equipped 
with a selective calling device calling eight 
stations. 

The Edmonstone Company has secured 
the entire rights to all properties and 


—— 


Pusn-BuTtoN TELEPHONE WITH SELECTIVE 
CALL. 
patents of the Anders push-button tele- 
phone. The Edmonstone Company is an 
entirely new organization, and is backed 
by substantial financial arrangements for 
the manufacture of this specialty. 
<> 
The Annual Dinner of the Iron and 
Steel Institute. 

The Iron and Steel Institute, of Lon- 
don, will hold its annual convention in 
New York city, October 24 to 27. The 


convention will follow the arrival of about 
350 members and their friends from Eng- 
land. 

The annual dinner will be given on 
Wednesday, October 26, at 7.30 o’clock, 
at the Waldorf-Astoria Hotel, Fifth ave- 


nue and Thirty-fourth street, New York 
city. 


> 
The One Hundred and Fiftieth An- 
niversary of the Founding of 

Kings College. | 

In commemoration of the 150th anni- 
versary of the founding of Kings College, 
the trustees of Columbia University, New 
York city, will tender a reception at the 
university, 116th street and Morningside 


avenue, on Friday afternoon, October 28, 
from three to six o’clock. 


| 
| 
| 
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DOMESTIC AND EXPORT. 


ELECTRIC TRACTION SYSTEM IN CHINA—Bids for the con- 
struction and operation of an electric traction system in Shanghai, 
China, will be received up to March 31, 1905. Fearon, Daniel & 
Company, 96 Wall street, New York city, are interested in this 
project. The proposed road will be twenty-four miles Jong. 


TO COMBINE WISCONSIN ELECTRIC LINES—The merger of 
the electric roads of the Fox River valley from Fond du Lac to Green 
Bay, Wis., is the purpose of a movement now under way. Milwaukee 
` electric railroad interests it is understood will control the com- 
bination. There is now a complete line of electric railway from 
Fond lu Lac to Green Bay. connecting Fond du Lac, Oshkosh, Nee- 


nah, Menasha, Appleton, Kaukauna, Combined Locks, Depere and 


Green Bay. The various parts of this line are now in full operation. 
The distance covered is something over sixty miles. 


NEW MARCONI STATION—A contract has been let for the’ erec- 
tion of a station at Port Morien, about five miles from Glace Bay, 
Nova Scotia, by the Marconi company. The contract calls for the 
dismantling of the present towers at Table Head, and the erection 
of new ones of the same height, 215 feet, as well as the removal 
of the operating room and power-house to the new location. The 
Marconi company has purchased 400 acres of land, where the new 
Station is to be erected. The station will be in the centre of the 
property. The towers will be built on similar plans to the present 
ones, but four miles inland. They will be the most powerful yet 
built by the Marconi company. 


LIGHTING RATES REDUCED BY THB BROOKLYN EDISON 
COMPANY—A reduction of twenty per cent on the price of electric 
light service has been announced by the Edison Electric Illuminating 
Company of Brooklyn, N. Y., to take effect on January 1, 1905. 
This is in accord with the policy of the company to reduce the 
expense of its service to the public in proportion to the reduction 
of cost in the manufacture and transmission of power. The secre- 
tary of the company, Mr. W. W. Freeman, has announced that it is 
expected that the new rate will bring the company a much larger 
volume of profitable business. The use of electric lighting in Brook- 
lyn residences alone has increased at the rate of twenty-five per cent. 
The price is still somewhat higher than that of gas, but there are 
advantages in favor of the electric light that stand unquestioned as 
to results. 


TRANSFER OF OWNERSHIP OF LARGE PENNSYLVANIA 
PUBLIC UTILITIES—It has been announced that the control of the 
Philadelphia company, the public service corporation which operates 
Street railways, an electric lighting system dnd a number of natural 
gas producers of Allegheny County, has passed to the United Gas 
Improvement Company interests of Philadelphia, Pa. The Phila- 
delphia company was formed under the laws of Pennsylvania, May 
24, 1884. It is understood to control nearly all of the public service 
utilities of Allegheny County. In January, 1899, control was ac- 
quired by a general consolidation of lighting and traction organiza- 
tions in Allegheny County and the vicinity. The authorized capital 
of the company is $30,000,000 common, and $6,000,000 preferred 
Stock. Of this there has been issued $28,953,029 common, and $5,- 
744,812 preferred. 


MEXICAN ELECTRICAL NOTES—It is said that negotiations 
have becn practically completed for the acquisition of the existing 
horse-car line in Chihuahua, Mexico. The Mineral Railroad, oper- 
ated by steam, has also been acquired. Both of these lines will be 
Converted to electric traction. The contract for rails, equipment, 
etc., will entail an expenditure af about $1,000,000. A large water- 
power plant is to be built on the Amacusao river, state of Morelos, 
Mexico, for the purpose of supplying electric power for lighting and 
general use in and around Jojulta. Samson Lang, of Mexico, is 
interested in the project. The Occidental Construction Company, of 
Mazatlan, Mexico, proposes to construct an electric traction system 
in Mazatlan, a Pacific coast Seaport town. This company is also 
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primarily interested in & proposition to build a road between 
Mazatlan and Culiacan, the capital of the state of Sinaloa, Mexico. 
Lewis Warfield is general manager of the Occidental company. 


A LARGE BLECTRICAL SECURITIDS COMPANY INCORPO- 
RATED IN NBW YORK STATE—The ‘Electrical Securities Cor- 
poration has been incorporated at Albany, N. Y., with a capital of 
33,000,000. The principal office is in ‘Schenectady, N. Y., and the 
Purpose of the corporation is to Manufacture and deal in electrical, 
gas, water and steam-power machinery. The stock ig divided into 
$1,000,000 preferred and $2,000,000 common. The directors are: 
W. C. Lane, Pliny Fisk, Wilbur C. Fisk, F. L. Eldridge, Oscar L. 
Gubelman, G. M. Cumming, W. M. Barnum, C. A. Coffin, William C. 
Cox, Adolphus Smedberg, Jr., Paul S. O’Connor, Robert Maclay, 
William T. Kaufman and F. W. Walz, of New York; E. T. Stotes- 
bury, of Philadelphia; Gordon Abbott and James J. Storrow, of Bos- 
ton; M. B. Johnson, of Cleveland; M. J. Perry, of Providence, R. I.; 
Edward C. Palmer, of Morristown, N. J.; Harry S. Babcock, Jr., of 
Flushing, L. I.; S. M. Hamill, H. W. Darling and E. R. Coffin, of 
Schenectady. 

ELECTRIC LIGHTING. 

VALE, ORE.—A line hae been installed between Vale and Dell, 

via Malheur City. | 


TUSCUMBIA, ALA.—The Sheffield company is now lighting the 
streets electrically. 


COATESVILLE, PA.—An independent electric 
has been organized. 


SUMNER, IOWA—The town has voted to grant a franchise for 


light company 


- an electric light plant. 


JENNINGS, LA.—It is stated that the Jennings Oil Company will 
install an electric light plant. 


MORRISVILLE, N. Y.—A new 100-horse-power engine is to be 
installed in the electric light plant. 


JAMESTOWN, TPENN.—The electric light plant at Dyer, which 
was destroyed by fire, is being rebuilt. 


PORTLAND, MASS.—The Consolidated Electric Light Company 
will install a conduit system for its wires. 


STREATOR, ILL.—The People’s Light and Railway 
has placed its lighting plant in operation. 

ITHACA, MICH.—The city council has awarded contracts for an 
electric lighting plant. The cost will be about $13,000. 


BRIGHAM CITY, UTAH—The citizens of Willard are consider- 
ing the question of installing an electric light plant. 


INDEPENDENCE, KAN.—W. Nees has been granted a five-year 
franchise, and five months in which to put in a plant. 


Company, 


JEFFERSON CITY, MO.—The local electric light plant has been 
sold to W. N. Horner, representing a Chicago syndicate. 


HAWARDEN, IOWA—A contract has been awarded to B. C. 
Bennet & Company for repairs to the electric light plant. 


AGAWAM, MASS.—The Electric Light Company, of Suffield, has 
extended its system to Agawam and is lighting the village streets. 


THERMOPOLIS, WYO.—The entire plant of the Thermopolis 
Electric Light Company has been destroyed by fire. It will be rebuilt 


at once. 

NEWPORT, N. H.—The Newport Electric Light Company has 
purchased the plant at Sunapee and will soon have a line strung to 
that place. 


OAKLAND, CAL.—An electric company has been formed at San 
Diego to supply Oceanside with light. A plant to cost $25,000 will 


be erected. 
PROVIDENCE, R. I.—The Narragansett Electric Lighting Com- 
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pany is preparing its poles and wires for the installation of an all- 
night service. 


TIMPSON, TEX.—The electric light plant has been sold to W. M. 
Waterman. 


GOSHEN, IND.—The Hawks Electric Light Company is installing 
a new General Electric generator with a capacity of 7,000 lights. 


CEDAR RAPIDS, IOWA-—~The Interurban and Electric Light 
Company has contracted for an 800-kilowatt generator and a 1,500- 
horse-power engine. 


ALLIANCE, OHIO—A new 250-horse-power engine and a 150- 
kilowatt generator are being installed in the plant of the Alliance 
Gas and Electric Company. 


HARTWBLL, GA.—Work has begun on the erection of the new 
electric light plant for Hartwell. It is expected that the plant will 
be installed in about six weeks. 


SHELBYVILLE, ILL.—The contract has been let for a $10,000 
addition to the Shelbyville Water and Light Company’s plant. The 
plant will be opened January 1. 


LANCASTER, N. Y.—The village of Sloan has made an arrange- 
ment with the Depew & Lancaster Light and Power Company for the 
electric lighting of the village. 


NEW WATBRFORD, OHIO—The municipality will vote Novem- 
ber 8 on the question of issuing bonds in the sum of $5,000 for the 
installation of an electric light plant. 


LINDSBORG, KAN.—Lindsborg will install electric lights. A 
committee has charge of the work, and it is expected to have the 
plant established within a few months. 


THMPLE, TEX.—The city council has made a new contract for 
street lights with the Temple Electric Light Company, the contract 
being for three years at $100 per month. 


PITTSBURG, PA.—The Braddock borough council has made a 
new contract with the Allegheny County Light Company for 120 
arc lights for five years at $75 each per year. 


MOULTRIE, GA.—The Moultrie city council has let the contract 
to H. T. Rogers, of this place, to erect a new power-house at the 
city light and water plant. Work will begin at once. 


BISHOP, CAL.-—All the material for the new plant of the Gold- 
field Electric Light and Power Company has been received. It is 
expected that lights will be turned on within sixty days. 


OLYDE, KAN.—Maynard E. Maggart, of Chicago, will begin 
preparations for the building of an electric light plant here about 
November 15. The plant will cost between $8,000 and $10,000. 


ASTORIA, ILL.—The Astoria electric light plant has been sold 
by S. and John D. Atkinson to William Falkenstein and others. The 
new owners contemplate making some substantial improvements. 


ROSEBURG, ORE.—A petition to the Oregon legislature asking 
that the charter of the city of Roseburg be amended so as to enable 
the city to own and operate its own water and light plants is being 
circulated in Roseburg. 


MILWAUKEE, WIS.—As the result of a report made by a special 
committee which visited other cities, the controller has signed 
the bond ordinance which is to give the city $150,000 to start a 
municipal lighting plant. 


NEWPORT NIEWS, VA.—The work of installing a new electrical 
system at Fort Monroe has begun. The fortress will be equipped 
with new telephone, light and signal systems, and the contracts will 
amount to about $75,000. 


SHELBYVILLE, ILL.—The electric light plant at Moweaqua 
has been sold to Bryce Smith and W. F. Corrington. The con- 
sideration was $10,500. The new owners will spend about $3,000 
on new machinery and other improvements. 


SARATOGA SPRINGS, N. Y.—The Saratoga Gas, Electric Light 
and Power Company has been awarded a four-year contract for city 
lighting. Arc lamps of 2.000 candle-power each are to be furnished 
at the rate of $90 per year, as against $96 in former years. 
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SYRACUSE, N. Y.—The annual meeting of the Syracuse Light- 
ing Company was held October 4 at the offices of the company in this 
city. The only important business transacted was the adoption of 
a resolution increasing the number of directors from thirteen to 
fifteen. 


BROXTON, GA.—The city council by a unanimous vote has 
granted A. G. Garbutt an electric light franchise. In his application 
for the franchise he stated to the council that he would have the 
plant in operation by December 1, 1904. The city secures arc lights 
at $70 per arc per year. 


CROW LDY, LA.—The city has purchased a new thirty-five-horse- 
power engine, costing $35,000, for the municipal electric plant. It 
is intended to place the street lights in operation again as soon 
as the new boiler is installed. The city has practically been without 
street lights for two years. 


YORK, PA.—The Edison Electric Light Company will continue 


to light the city streets for the next five years. At a meeting of — 


the light committee its bid of thirteen and one-half cents per light 
was accepted. The bid of thirteen and one-half cents is for each 


light for the period of one night. There are 360 arc lights in the 
city. 


JERSEY CITY, N. J.—Contracts for the building of conduits 
underground on Washington street, Hoboken, have been placed by 
the Public Service Corporation. The conduits will be used for all 
electric light wires, electric feed wires and all other wires used on 


this thoroughfare by the Public Service Corporation, except the 
trolley wires. 


SUPERIOR, WIS.—The company of Iron River and Nebagamon 
people that secured a right from the legislature to use the water 
power of the Brule river will shortly commence the work. The 
plans contemplate the building of a dam a mile and a half above 
the village of Brule. A large power-house will be erected and the 
electric power transmitted to different points. 


DENVER, COL.—The German Gulch Gold Mining and Leasing 
Company has filed its articles of incorporation in the office of the 
secretary of state, with a capital of $200,000. The operations of the 
company will for the most part be confined to Silver Bow County, 
Mont., and it is proposed to furnish electricity to Butte and adjoining 
towns for lighting and power purposes. 


BOSTON, MASS.—The Edison Electric Illuminating Company 
has offered the Newton city authorities $1,000 to be allowed to run 
a line of feed wire through certain streets and lands belonging to 
the city. This line of wire would supply the business and resident 
portions of Newton with both arc and incandescent lights and fur- 
nish illumination for Natick and Needham. 


MUNCIE, IND.—The Muncie Electric Light Company is pre 
paring for the erection of an addition to its plant, which, with the 
equipment, will cost in the neighborhood of $35,000. The adjoin- 
ing lot on the north was purchased by the company some time ago, 
and the alleyway separating the plant and the lot will be used as 


a part of the site. The building will be 125 by 60 feet and con- 
structed of brick and iron. 


MOYIDB, B. C.—An electric light and power plant will be installed 
at Moyie. R. E. Kinsey recently applied to the government, and 
has been granted 800 inches of water in Lamb creek. He has pur- 
chased five acres of ground as a site for the plant. The plant will 
be of 550 horse-power, and will be used for lighting the town, also 
to furnish power for near-by mines. The site of the proposed plant 
is about two miles from Moyie, on the Clark farm. 


MAUSTON, WIS.—The Mauston Electric Light and Power Com- 


pany and the Mauston Telephone Company have been sold to a com- 
pany composed of business men of this city. The name has been 
changed to Mauston Electric Service Company, and the plants will 
be completely refitted. The company also acquired the water rights 
of the light company and proposes to rebuild the dam and make 
arrangements so that the surplus power can be utilized to advan- 
tage. The officers elected are: P. D. Curran, president; William 
Case, vice-president; A. W. Hasig, secretary; S. Basford, treasurer; 
G. J. Thew, electrician. In addition to the officers, S. F. Howard and 
the Rev. P. Becker were elected directors. 
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TELEPHONE AND TELEGRAPH. 


NÐWARK, N. J.—The People’s Rural Telephone Company has 
been granted a franchise through Glassboro township. 


LEXINGTON, VA.—The Lexington Mutual Telephone Company 
will improve and enlarge its exchange here at a cost of $5,000. 


NEW ALBANY, IND.—The wire is being strung over the right 
of way for a telephone line which will connect Corydon and DePauw. 


PERTH AMBOY, N. J.—The Hudson & Middlesex Telephone and 
Telegraph Company has been granted a twenty-one-year franchise. 


CLEVELAND, OHIO—The Bell Telephone Company has let the 
contract for the erection of a temporary exchange building at Lake- 


wood. 
NORTH TONAWANDA, N. Y.—The Bell Telephone Company, of 
buffalo, has been granted a twenty-five-year franchise by the com- 


mon council. 
WELDON, N. C.—The Home Telephone Company will make 
improvements and extensions to its system here. F. C. Toeplemann 


is general manager. 
RIVERSIDE, CAL.—The Home Telephone Company will erect a 
new building on Orange street. The laying of the conduit for the 


cables is progressing: rapidly. 

RALEIGH, N. C.—The Raleigh Telephone Company has com- 
menced the construction of a line to the town of Clayton. It will 
be connected with the Raleigh exchange. 

CORDELE, GA.—The Farmers’ and Business Men’s Telephone 
Company has been granted a franchise to do business here. J. C. 
Ledbetter is at the head of the company. 

GADSDEN, ALA.—The town of Pell City has granted a telephone 


franchise to George L. Wilson, and within thirty days the line will 


be under construction. It will connect Pell City, Easonville and 


Coal City. 
MARSHALL, MICH.—The Independent Telephone Company, 

organized here three years ago, has been sold to the Michigan 

Telephone Company, it is reported by F. A. Stuart, the principal 


stockholder. 

APPLETON, WIS.—The Fox River Valley Telephone Company 
has completed its new line to Hortonville. It is the intention of 
the company to run other lines through different parte of the coun- 
try as fast as they can be strung up. 


SOUTH HAVEN, MICH.—Through the Kibble Telephone Com- 
pany, which is practically controlled by the Bell company, the 
Twin City Telephone Company has sold all of the system north of 
Berrien County to the Kibble people. 


DES MOINES, IOWA—The mileage of telephone lines in Iowa 
increased three and a half times during the past year. Whereas 
in 1903 it was 14,043 miles, in 1904 it was 48,491 miles. The 
principal increase was in the rural lines. 


ETNA, CAL.—An assessment has been levied on the stock of 
the Siskiyou Telephone Company, for the purpose of putting the 
line in better condition. A metallic circuit will be put in from 


Yreka through Scott valley to Salmon river. 


LEECHBURG, PA.—The Apollo Telephone Company has de- 
cided to build a new trunk line to Salina, and thence to Avonmore. 


The pole line will carry six wires and will prove a valuable con- 
necting link with the Indiana County system. 


LITTLE ROCK, ARK.—The Sharp Telephone Company will 
Shortly begin the construction of a line from Franklin to Mel- 
bourne by way of Philadelphia, a distance of about fourteen miles. 
This extension will give the company about sixty-five miles of line. 


CUMBERLAND, MD.—Preliminary steps have been taken at 
Keyser for the establishment of an independent long-distance tele- 
Phone company. A line will be built between Philadelphia, Balti- 
More and Pittsburg. It will extend through Romney, W. Va.; Cum- 


berland, Piedmont, Keyser, Oakland and Somerset. 


MOUNT MORRIS, N. Y.—Work on the new telephone line con- 
necting the villages of Castile, Silver Springs and Gainesville is 
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nearing completion. The exchange will commence business with 
about 125 subscribers in the three villages. Chiefly interested in 
the new exchange are Henry A. Pierce, M. N. Cole and E. B. 
Windsor. 

SALT LAKE CITY, UTAH—At a meeting of the county com- 
missioners, the Rocky Mountain Bell Telephone Company was given 
permission to place its telephone poles between Salt Lake and 


Union. The Utah Independent Telephone Company were given per- 
mission to put telephone poles from here to Bingham and West 


Jordan. 
AMSTERDAM, N. Y.—The Hudson River Telephone Company 
has sold out its interest in Fulton, Hamilton and Mongomery 
counties, excepting in the city of Amsterdam, to the Glen Telephone 
Company, which operates in the three counties. The Glen con- 
cern now comes under the trunk line system of the American 


Telephone and Telegraph Company. 


MADISON, MINN.—The farmers of Lac qui Prarie County have 
organized a telephone company under the name of the Farmers’ 
Mutual Telephone Company. They have made arrangements for 
connections with the local exchange, and anticipate a large list of 
subscribers. Work will be started at once on the system, and it 
is expected that the telephone will be in operation shortly. 


KANSAS CITY, MO.—The Argentine city council has granted 
the Home Telephone Company a franchise in that city. This com- 
pany now has franchises in Kansas City, Mo., Kansas City, Kan., 
Rosedale and Argentine. By the terms of the franchise the city 
is to receive two free telephones and be given the same rates as 
Kansas City, Mo., with connection for this place to all parts of 


Kansas City, Mo., or Kansas City, Kan. 


WHEELING, W. VA.—The Bell Telephone Company, which of 
late has been putting in an extensive system of farmers’ telephones 
throughout the county, proposes to put in three new main lines 
east of the city to further accommodate the rural population. They 
will run from this city to Elm Grove, whence one will be built out 
Big Wheeling creek, another on McGraw's run and the other in the 
direction of Sand Hill. Work will be begun at once. 


SPRINGFIBLD, [LL.—The Illinois Telephone Company has the 
long-distance wires between Jacksonville and Decatur in operation. 
All intermediate points along this route are reached by the inde- 
pendent companies operating in this territory. The line to Rush- 
ville has also been finished and intermediate territory in that 
district is now reached by the offices of the Illinois company. Work 
is now being pushed on the St. Louis line and rapid progress is 


being made along this route. 


CHESTER, PA.—The Delaware & Atlantic Telegraph and Tele- 
phone Company is planning the extension of its cable system from 
Ridley Park to Glenolden along the western section of these 
boroughs. It is also rumored that the company contemplates the 
erection of a central exchange building of its own either in Pros- 
pect Park or Glenolden. The present exchange is located in 
Prospect Park. The company’s list of subscribers in that section 
is rapidly increasing, and larger exchange facilities are needed. 


DULUTH, MINN.—The Duluth Telephone Company has made 
a number of extensions to its line, including one to Pike lake, 
Adolph, Five Corners and Midway. The company intends running 
a telephone line around Pike lake next season for the benefit of 
the campers. The line between Duluth and the ranges has been 
practically rebuilt. The company has in view an extension to 
Grand Rapids next season, and a line will be built from Nash- 
wauk to Grand Rapids as soon as there is a suitable road built 


along which to string poles and wires. 


STERLING, ILL.—A deal has been consummated whereby the 
Farmers’ Telephone Company, of Lee County, has purchased the 
Lee County Telephone Company’s exchanges and property in Frank- 
lin Grove, Ashton, Amboy, Lee Center, Sublette and Walton. The 
Farmers’ Telephone Company was organized about a year ago by 
H. W. Hillison. The officers of the company are: president, A. W. 
Crawford, Franklin Grove; vice-president, G. W. Schafer, Ashton; 
secretary, J. C. Hunt, China township; treasurer, Christian Gross, 
Bradford township. These officers and H. W. Hillison, P. L. Berry, 
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G. M. Finch, W. B. Garrett and H. J. Thomas form the board 
of directors. The work of rebuilding the system in Dixon is being 
rapidly pushed along. 


TREYNOR, IOWA—A modern local telephone system is con- 
templated at this place by local capital. 


WALDEN, MINN.—A telephone company has been organized 
at this city to build a line to Starbuck. 


NORTH ADAMS, MASS.—A new telephone line is being put 
in between Williamstown and North Adams. 


DES MOINES, IOWA—The Mutual Telephone Company, of this 
city, will build lines to Adelphi and Ivy soon. 


MOLINE, ILL.—The Union Electric Telephone Company will 
construct a metallic circuit from this city to Taylor Ridge. 


SOMERS, CT.—The Southern New England Telephone Com- 
pany is putting in a new line of wires from Wallop to Somersville. 


BARABOO, WIS.—The Baraboo Telephone Company is rebuild- 


ing the line between Baraboo and Portage, and between here and 
Kilbourn. 


ARMSTRONG, IOWA—A rural telephone company will be organ- 


ized in Emmet County in the near future. The principal place of 
business will be Armstrong. 


REDONDO, CAL.—By a unanimous vote the city council passed 
an ordinance granting for a period of fifty years a franchise to 
the Home Telephone Company to install its system in Redondo. 


BLUE MOUND, KAN,—The local telephone exchange has been 
sold by C. H. Widener to Chester Smith for $1,300. It is understood 
that several rural lines are in contemplation and that extensive 
improvemenis are to be made soon. 


MEMPHIS, TENN.—The Southwestern Telegraph and Telephone 
Company announces its intention of making extensive improve- 
ments in its system throughout the state of Arkansas. Some 40,000 
feet of cable for the use of the Little Rock exchange will be strung 
as rapidly as possible. 


NEW WILMINGTON, PA.—Business men of Eastbrook, Law- 
rence County, have organized a telephone company with fifty sub- 
scribers. Two trunk lines will be run to New Castle. A company 
has also been organized at Plain Grove to install a toll line to 
New Castle by way of Eastbrook. 


SHARON, PA.—The Erie Railroad has asked for estimates for 
stringing telephone wires along its line between Cleveland and 
New York. The company has been figuring on telephone equip- 
ment for some time. The line, if constructed, will be built on the 
telegraph poles. The Erie has a telephone service at present be- 
tween Cleveland and the offices at Galion. 


SHELBURNE FALLS, MASS.—At the annual meeting of the 
Heath Telephone Company these officers were elected: president, 
W. E. Kinsman; clerk and treasurer, H. Newell; directors, W. E. 
Kinsman, Fred Kendrick, George E. Davis, D. G. Taylor, F. L. 
Totman. The company has an exchange of 550 instruments. Its 
lines extend into Jacksonville, Vt., Colrain, Shelburne Falls, Shel- 
burne town, Conway, Buckland, Charlemont and Ashfield. 


MISSOULA, MONT.—Work on the building to be erected by the 
Bell Telephone Company in this city is to begin at once. It is to 
be finished and ready for use by January 1. The building is to cost 


in the neighborhood of $30.000, and the company contemplates 


important improvements and extensions with its completion. The 
service in the city is to be bettered and the lines are to be extended 
in several directions. The company expects to expend about 
$1,000,000 on improvements and extensions in this county. 


EDUCATIONAL NOTE. 


FREE LECTURES UNDER THE AUSPICES OF THE DEPART- 
MENT OF EDUCATION OF THE CITY OF NEW YORK—Henry M. 
Leipziger, supervisor of lectures, has announced a series of valuable 
scientific lectures which will be given by the department of edueca- 
tion at various places in New York city. These lectures include 
courses in astronomy, biology, electricity, physics and physical 
geography. The lectures begin promptly at eight o’clock and the 
doors are open at 7.30 r. M. Bulletins may be secured from the 
supervisor. 
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ENGINEERING SOCIETIES. 

THE ENGINEERING ASSOCIATION OF THE SOUTH—The 
proceedings of the Engineering Association of the South, vol. xv, 
No. 3, for July, August and September, have been issued. This num- 
ber includes the minutes of the July meeting, Birmingham section; 
the minutes of the September meeting, Birmingham section: the 
minutes of the committee of tellers, and personal and other notes. 
The papers included are entitled: “Suggestions on the Treatment and 
Economic Preparation of the Alabama Coals for Coke Manufactur- 


ing,” by L. A. O. Gabany, and “Concrete and Concrete Costs,” by 
H. M. Jones. 


THE SOCIETY OF CHEMICAL INDUSTRY—The local com- 
mittee of the New York section of the Society of Chemical Indus- 
try has issued a prospectus of the society. Any one interested 
in chemistry may, without any further qualification, be made a 
member after being formally proposed by at least one member. At 
the monthly meetings of the New York section papers are read and 
discussed, after which they are sent to London for prompt publi- 
cation in the journal of the society. The annual dues are $6.15, 
which entitle each member to receive the journal of the society. 
The local secretary is H. Schweitzer, 40 Stone street, New York 
city. 

THE ILLINOIS STATE ELECTRIC ASSOCIATION—At the 
annual convention of the Illinois State Electric Association, held 
at Decatur, Ill., October 5 and 6, the following officers were elected 
for the year: E. B. Hillman, Warsaw, president; Xenophon Ca- 
verno, Kewanee, first vice-president; B. H. Abbott, Petersburg, sec- 
ond vice-president; J. A. Carothers, Pontiac, third vice-president; 
E. S. Hughes, Olney, fourth vice-president; C. A. Vallette, Edwards- 
ville, treasurer; D. Davis, Litchfield, secretary. Executive com- 
mittee: H. E. Chubbuck, La Salle; J. N. C. Schumway, Taylor- 
ville; W. B. McKinley, Champaign; S. S. Davis, Rock Island; 
Frank J. Baker, Chicago. 


JUNIOR MEMBERS OF THE PENNSYLVANIA STATE COL- 
LEGE BRANCH OF THE AMERICAN INSTITUTE OF ELECTRIC- 
AL BNGINEERS—The junior members of the Pennsylvania State 
College branch of the American Institute of Electrica) Engineers 
gave a banquet to the society on Saturday evening, October 8. 
More than fifty members were present, and after a repast which was 
very much enjoyed, an entertainment was indulged in. Among the 
toasts were: “Our New Members,” P. M. Rainey; “Our History,” 
Professor J. P. Jackson; “Social Meetings,” C. L. Eshleman; “Esprit 
de Corps,” Dr. R. E. Myers; “Wanderings,” A. R. Dennington. The 


toastmaster was J. C. Chrisman. The regular meeting for October 
12 was omitted. 


PHILADELPHIA BRANCH, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The thirteenth meeting of the Phila- 
delphia branch of the American Institute of Electrical Engineers 
was held on Monday, October 10, at the rooms of the Engineers’ 
Club. An interesting paper on “Wireless Telegraphy” was 
presented by Mr. C. D. Ehret. The paper covered the ground of 
wireless telegraphy, historically and technically. There was a short 
discussion in which Messrs. W. C. L. Eglin, McClellan and Brad- 
dell took part. The members were then taken under charge of 
Mr. J. W. Kelley, Jr., to visit the plant of the Keystone Telephone 
Company at Second and Sansom streets. Through the efforts of 
Mr. Kelley, Mr. Ulrich, the traffic manager of the company, and 
their assistants the visit was very interesting and the meeting 
did not break up until midnight. The next meeting of the branch 
will be held Monday, November 14. 


PENNSYLVANIA STATE TELEPHONE ASSOCIATION—The 
Pennsylvania State Independent Telephone Association was organ- 
ized by a number of independent telephone interests at a meeting 
held at Harrisburg, Pa., on September 27. Following the formal 
organization, a number of papers were read at the morning ses- 
sion on September 28. A banquet was held on the evening of 
September 28, a number of prominent telephone men attending. 
The following officers were elected: B. F. Meyers, Harrisburg, 
president: R. E. Flinn, Pittsburg, first vice-president; Charles Grif- 
fith, Johnstown, second vice-president; H. E. Bradley, Philadel- 
phia, secretary; C. E. Wilson, Philadelphia, treasurer. Executive 
committee: B. F. Meyers, Harrisburg: C. W. Kline, Hazleton: W. 
D. Barnard, Philadelphia; G. B. Moody, New York; W. B. Trask, 
Erie: J. G. Splane, Pittsburg; E. D. Schade, Johnstown, R. E. 
Umbel, Uniontown; C. E. Wilson, Philadelphia. 


October 22, 1904 


PERSONAL MENTION. 
PROFESSOR A. E. OUTBRBRIDGE read an interesting paper 
at the Franklin Institute, Philadelphia, Pa., on October 7. The 
subject of the paper was “The New Theory of Matter.” 


LUCIUS T. GIBBS, the well-known inventor and builder of 
many of the electric wagons and trucks operating on the streets 
of New York, has joined the mechanical staff of the Manhattan 
Transit Company as mechanical and electrical expert. 


MR. WILLIAM E. NIESZ, of the Chicago Edison Company, has 
accepted the position of editor of the question box for the twenty- 
seventh convention of the National Electric Light Association. 
Work has already been begun on this question box. It is thought 
that by beginning the work thus early, a great amount of valuable 
information may be secured for the next convention. 


MR. FREDERICK A. SCHEFFLER has been appointed special 
representative of the Stirling company, Chicago, Ill., manufacturer 
of water-tube safety boilers. Mr. Scheffier’s headquarters will be in 
the New York office of the company, Engineering Building, 114 
Liberty street. He will be associated with Mr. A. L. Rogers, district 
sales manager, and any enquiries pertaining to the Stirling water- 
tube boiler will receive prompt and courteous attention. 


MR. J. A. SHEPLER, district superintendent for the western 
Indiana district of the Central Union Telephone Company, has 
resigned, and R. W. Swan has been transferred to Terre Haute. 
Mr. Swan was formerly district superintendent for the eastern 
district, with headquarters at Anderson, Ind. Joseph W. Stickney, 
of the Indiana division headquarters at Indianapolis, has been 
promoted and placed in charge of the district headquarters at 
Anderson. M. D. McLean, recently manager at Portland, Ind., has 
been made manager of the general sublicense department, succeed- 
ing C. R. Harris. 

PROFESSOR LOUIS DUNCAN, Ph. D., head of the electrical 
engineering department of the Massachusetts Institute of, Tech- 
nology, has resigned. Professor Duncan is electrical engineer for 
the New York Rapid Transit Commission and several railroad and 
telephone companies, and resigns to devote his entire time to these 
interests. He graduated from the Naval Academy in 1880; later 
he got the degree of Ph. D. from Johns Hopkins University and 
resigned from the navy. At the outbreak of the Spanish war, he 
received the rank of major of the First Volunteer Engineers. He 
was appointed to the chair of applied electricity in Johns Hop- 
kins University in 1897, and in 1902 went to Technology. Professor 
H. E. Clifford has been appointed acting head of the department. 


MR. JOHN YOUNG, at present general manager of the Glas- 
fOw corporation street railways, has accepted a position as general 
manager of the Metropolitan District Railway, of London, England. 
The position is a very important one, involving, as it does, the 
control of the tubes and the railway lines of the companies con- 
trolled by Mr. Charles T. Yerkes. Mr. Young has been in the 
service of the Glasgow corporation since 1875, starting as super- 
intendent of street cleaning. He rose rapidly until, in 1892, he 
was appointed manager of the city street railways. It was dur- 
ing Mr. Young's superintendence that these lines were converted 
from horse cars to electric traction. Mr. Young has been a promi- 
nent and influential member of the Municipal Tramways Associa- 
tion, of Great Britain, having served in several official capacities. 


OBITUARY NOTICE. 


MR. ALONZO B. CORNELL, a former governor of New York 
State, died on October 15 at Ithaca, N. Y. Mr. Cornell had been 
ill for several months. Alonzo B. Cornell was born in Ithaca, 
N. Y., January 22, 1832. He was the son of Ezra Cornell, the 
founder of Cornell University. Ezra Cornell was one of the pio- 
neers who helped develop the use of the telegraph. His son, Alonzo, 
became a telegraph operator after he had attended the Ithaca 
Academy. He became, successively, manager, superintendent and 
director in the original companies and in the Western Union, 
finally becoming vice-president and president of this company. 
He was a director of the Western Union Telegraph Company for 


thirty-one years until 1899. In 1868 he was a candidate for 
lieutenant-governor of New York. but was defeated. After this 
he was surveyor of customs at New York, a member of the as- 
sembly, and a speaker of the assembly. He was at one time chair- 
man of the Republican state committee, and at another time naval 
Officer of the port of New York. In 1879 he was elected governor, 
serving until 1883. 
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ELECTRICAL SECURITIES. 


To many the events in the stock market last week gave evi- 
dence that, in spite of many statements to the contrary, the 
outside investing public is taking a decided interest in specula- 
tion. It has been pointed out many times that the public is a 
very strong factor for or against improvement in security values. 
For the past month there has been a considerable investment 
demand and coincident absorption. It was feared that this con- 
dition was the result of professional manipulation, but the con- 
tinuance of the upward swing, during the last week particularly, 
speaks for a stability which will be very hard to undermine. The 
key to the entire situation, however, lies in the return of confi- 
dence on the part of investors. That this confidence will be carried 
to extremes does not seem likely, owing to the lesson which was 
learned only a year ago. The general financial and industrial 
condition shows a marked improvement. Railroad earnings are 
more favorable than was anticipated, and the crop returns, from 
the latest government figures, will be valuable and satisfactory. 
The September record of the railroad gross earnings, it might be 
remarked, was the best for the year, and indicates an increase 
over a year ago. There are reports of increased consumption as 
well as production in the iron and steel industry, and rumors of 
large orders. The demand for copper continues, and with this 
new feeling prevailing it does not seem optimistic to hope for a 
general revival, and even a boom, in construction in general. In 
this direction electrical undertakings will be among the foremost, 
as it is upon quick transportation, facilitation of communication 
and saving of labor that electricity is effecting the greatest reforms 
to-day. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 15. 


New York: Closing. 
Brooklyn Rapid Transit................... 67% 
Consolidated Gas........... cc ccc eee ee eee 212% 
General Electric................. ccc cece ees 174% 
Interborough Rapid Transit.............. .. 148 
Kings County Electric.............. 0200. 195 
Manhattan Elevated................00cceeee 159%, 
Metropolitan Street Railway................ 122% 
New York & New Jersey Telephone.......... 156 
Westinghouse Manufacturing Company...... 190 


The second quarterly rental dividend of 114 per cent will be 
paid by the New York City Railway Company to the Third Avenue 
Railroad Company’s stockholders October 31. 


Boston : Closing. 
American Telephone and Telegraph......... 140°% 
Edison Electric Illuminating................ 252 
Massachusetts Electric.................0c00. 55 
New England Telephone.................... 131 
Western Telephone and Telegraph.......... 95 

Philadelphia . Closing. 
Electric Company of America.............. 95, 
Electric Storage Battery common............ 701% 
Electric Storage Battery preferred.......... TO! 
Philadelphia Electric............ 0.0.00 eee 7 
Cnion 7 FracuiOn co. 2-4 eo wlan Ges Ge eye ate ea ore ey 5614 
United Gas Improvement................... 97% 

Chicago: Closing 
Chicago Telephone....................00 ce 128 
Chicago Edison Light...................... 155 
Metropolitan Elevated preferred............ 65 
National Carbon common................... 34 
National Carbon preferred.................. 10813 
Union Traction common.................... 7 
Union Traction preferred................00- 34 


Chicago Edison directors have declared the regular quarterly 
dividend of 2 per cent, payable November 1. 

It is stated that the new down-town depot of the Metropolitan 
Elevated will so increase the traffic that the company will easily 
earn 5 per cent on its preferred stock for the calendar year. A 
feature of the new depot is that the company saves one-half cent 
on every passenger at this depot, which it formerly paid to the 
Union Loop; consequently ten per cent of all passengers handled 
at the Jackson boulevard terminal will practically be equal to new 
fares. 

Union Elevated reports gross earnings for six months ended 
June 30, 1904, of $291,588, an increase of $7,330. 


688 ELECTRICAL REVIEW 


NEW INCORPORATIONS. 


LA GRANGE, IND.—People’s Mutual Telephone Association. 
$10,000. 


DUSHORE, PA—The Sullivan County Telephone Company. 
$5,000. 


AUSTIN, TEX.—Fort Worth Belt Railway Company. Increased 
to $500,000. 


COLLELE CORNER, IND.—Home Telephone Company. In- 
creased from $1,000 to $25,000. 


COLUMBIA, S. C.—Orangeburg & Raymond Telephone Company. 
$1,000. Incorporators: E. L. Culler and J. G. Smith. 


MADISON, WIS.—Pewaukee & Sussex Telephone Company. 


$2,500. Incorporators: A. T. Larson, S. E. McDowell and William 
Parker. 


GRANTSBURG, WIS.—Mutual Telephone Company. $100,000. 


Incorporators: Simon Thoreson, Anton M. Anderson and William 
R. Ahlstrom. 


BROWNING, MO.—Browning Telephone Company. $1,070. In- 
corporators: S. L. Gibson, F. M. Haymaker, M. R. Jenkins, J. J. 
Smith, E. B. Fields and others. 


LONGVIEW, TEX.—Lacey Telephone Company. $35,000. In- 
corporators: J. C. Lacy, Edwin Lacy and J. W. Yates, of Longview, 
and Jasper Collins, of Carthage. 


LAMONTE, MO.—-The Lamonte Telephone Company. $6,600. 
President, W. E. Piles; vice-president, F. Wimer; secretary, J. A. 
Fleming; treasurer, John McCurdy. 


CHICAGO, ILL.—Rogers Telephone Company for Illinois oper- 


ates telephone systems. $10,000. Incorporators: George L. Lavery, 
Albert C. Welch and Frank H. Sellers. 


COLUMBIA, S. C.—The Colleton County Telephone Company. 
$5,000. Incorporators: T. B. Whatley, of Gillisonville; W. F. Gray, 
of Grays, and C. C. Tracy, of Walterboro. 


RALEIGH, N. C.—kKernersville Telephone Company. $5,000. In- 
corporators: W. C. Linville, G. V. and M. V. Fulp, and A. N. Linville, 
of Kernersville, and F. W. Lubert, of Waterbury, Ct. 


YORK, NEB.—Central Nebraska Toll Line Company. $100,000. 
Incorporators: C. N. Beaver, H. M. Childs, G. H. Holdeman, W. E. 
Bell, Herman Hehling, C. H. Kolling and J. J. M. Bell. 


HARRISBURY, PA.—Danville & Northumberland Street Railway 
Company, to build a line from Danville to Northumberland, a dis- 
tance of ten miles. $60,000. President, Frank C. Angle, Danville. 


“WICHITA FALLS, TEX.—Wichita Falls Electric Light Com- 
pany. $15,000. Incorporators: M. B. Lasker, I. H. Kempner, Galves- 


ton; Henry Sales, Abilene; R. C. Malone and Frank Kell, Wichita 
Falls. 


WILLIAMSPORT, PA.—The Buffalo Valley Telephone Company. 
$10,000. Directors: H. H. McClure, G. C. Mohn, William R. Follmer, 
James Klechner, John P. Ruhl, Charles R. Rule and William Dreis- 
bach. 


PITTSBURG, PA.—Tarentum & Brackenridge Street Railway 
Company, to build a line from Tarentum to Brackenridge, a dis- 
tance of two and one-half miles. $50,000. Directors: G. B. Findley, 
Freeport; A. A. McGuire, William M. Fuhrey, Charles D. Gillespie, 
William White, Jr., Pittsburg. 


TALLAHASSEB, FLA.—The Brevard County Telephone Com- 
pany. To build and operate a telephone line from Cocoa to Eau 
Gallie, southward fifteen miles; from Cocoa to Titusville, northward 
twenty miles; and to Courtnay, on Merritt Island, ten miles, and 
south to Tropic, fifteen miles; to lay cables across Indian river and 
other navigable streams. $5,000. Incorporators: H. S. Williams, 
Joseph Paxton, G. S. Hardee, S. S. Jones and R. N. Andrews. 


Vol. 45—No. 17 


ELECTRIC RAILWAYS. 


BIRMINGHAM, ALA.—The Birmingham Railway, Light and 


Power Company will extend its line to Boyles, a distance of about 
five miles. 


GOSHEN, IND.—An effort is being made to interest Goshen 


people in the construction of the proposed electric railroad from 
Huntington to Columbia City. 


DENVER, COL.—The Pueblo & Beulah Valley Railroad will, 
it is announced, shortly be constructed. Holland investors are said 
to have supplied the necessary capital. 


OMAHA, NEB.—Surveyors have begun work on the Omaha & 
Nebraska Central Railroad. This will connect Millard, Wahoo, 
Brainard, David City, Osceola and Aurora. 


WASHINGTON, PA.—Pittsburg capitalists are back of a move- 
ment for the building of a trolley line from Carnegie up the Millers 
Run valley to Bishop and south to Canonsburg. 


PEKIN, ILL.—Work on the Springfield, Lincoln, Bloomington, 
Peoria & Pekin Interurban Railroad has been commenced at two 
places along the line between Springfield and Lincoln. 


MUNCIE, IND.—It is stated that the Muncie, Hartford City & 
Bluffton Traction Company is considering the building of a branch 
line from Eaton, eleven miles north of this city, to Dunkirk and 
Red Key. 

BATON ROUGE, LA.—The survey for the electric line which 
it is proposed to build between this city and New Orleans has been 


completed and the engineers found that the line, as laid, is 106 
miles long. 


HENDERSON, KY.—The Henderson City Railway Company will 
have a survey made of a prospective electric line to Zion, Ky. 


There is strong talk of running a traction line from this city to 
Owensboro. 


SEYMOUR, IND.—The Columbus, Greensburg & Richmond 
Traction Company is now having a survey made of its line, with 


a view to letting a contract for construction work before the close 
of the present year. 


EDWARDSVILLE, ILL.—John Abscher, representing an electric 
railway company, is engaged with a force of men surveying a roule 
connecting Olney with Fairfield. The proposed route will pass 
through the towns of Wynoose and Mount Erie. 


UTICA, N. Y.—A Chenango valley trolley line is being considered 
by a number of capitalists and the farmers along the way. The 
proposed line runs from Binghamton to Earlville and takes in 


Bridgewater, Beaver Meadow, Otselic, De Ruyter, Greene, Oxford 
and Norwich. 


ITHACA, N. Y.—The organization of the Ithaca Suburban Rail- 
way Company has been completed, and bids for the construction 
of the proposed second line over East hill from Cornel heights 


to Renwick park will be solicited. The company has been in- 
corporated for $50,000. 


PLYMOUTH, MASS.—A survey for the new Plymouth County 
road is being made. It will run through Rockland, Hanson, Pem- 
broke, Marshfield and Duxbury to Plymouth. It is expected to 


construct as much of the road as possible before winter. It will 
open up a large territory. 


PEORIA, ILL.—The board of directors of the Springfield, Lin- 
coln, Bloomington, Pekin & Peoria Electric Company bas changed 
the name of the company to the Corn Belt Electric Company and 


authorized $900,000 in bonds. The right of way has been obtained 
between Lincoln and Springfield. 


SHARON, PA.—Pittsburg and Cleveland capitalists have organ- 
ized a company and will build an electric street railway from Sharps- 
ville to Conneaut lake, a distance of fifty miles. The company, 
which is headed by W. H. Walker, of Cleveland, and C. G. Hussey, 
of Pittsburg, is capitalized at $1,000,000. 


KOKOMO, IND.—After a delay of a year the Kokomo-Marion 
traction line is to be completed. The line was put in operation from 
Kokomo to Greentown in 1903. Difficulty was then encountered in 
procuring financial backing. The Citizens’ Loan and Trust Com- 
pany, of Cleveland, has now furnished the funds required and the 


October 22, 1904 


contract for the completion of the road has been let to the Cleveland 
Construction Company and Rossiter, MacGovern & Company, of New 
York. The line is to be in operation by January 1, 1905. 


INDIANAPOLIS, IND.—Application for a new electric road con- 
necting Indianapolis, Newcastle and Winchester has been filed with 
the board of public works. Prominent among the incorporators are 
Charles S. Hernly, Union B. Hunt, James Goodrich and Francis M. 
Ingler. The line and its branches are to be 140 miles in length. 


SPRINGFIBLD, MASS.—At a special meeting of the Berkshire 
Street Railway Company it was voted to issue new bonds to the 
amount of $200,000 for the purpose of funding the fioating debt 
of the concern. The capital stock of the company is $1,000,000, and 
the new bond issue will make the bonds equal to this amount. 


DANVILLE, PA.—The Columbia & Montour trolley road is to be 
extensively improved and a new power plant will be erected at Ber- 
wick. In it will be installed a 200-kilowatt generator and a 350- 
horse-power engine. A 150-kilowatt rotary converter will be sta- 
tioned at Willow Grove, where now there is a 100-kilowatt machine. 


ALEXANDRIA, IND.—Representatives of the Indianapolis, Hart- 
ford City & Celina Traction Company have applied to the city coun- 
cil for a franchise. The company is said to be amply financed, and 
will run a line from Celina to Hartford City, Matthews, Alexandria 
and Lapel to Indianapolis. Franchises have been obtained at Hart- 
ford City and Celina. 


MEMPHIS, TENN.—A company of capitalists has secured a 
franchise to construct an electric street railway in West Point, 
Miss., and is now considering the feasibility of also building an 
interurban system. The route proposed for the latter enterprise 
is from West Point to Starkville, thence to Maben and Houston, 
returning to West Point by way of Aberdeen. 


TWO RIVERS, WIS.—It is now practically assured that the 
electric line connecting this city with Green Bay will be built early 
next year. The Knox Construction Company, of Green Bay, will 
build a line from Green Bay to Mishicott, where connection will 
be made with the Higgins line, which will be built north from here. 
A franchise will not be asked for, it is announced, but the right of 
way will be purchased. 


PARKBSBURG, PA.—The newly chartered Oxford, Cochranville 
& Parkesburg Electric Railroad Company has decided to issue bonds 
in a sum not exceeding $300,000. The southern terminus of this 
road is to be in Oxford. It will extend through the villages of 
Hayesville, Russellville and Cochranville and the townships of Lower 
and Upper Oxford, West Fallowfield and Highland, to Parkesburg, a 
distance of about fourteen miles. 


PADUCAH, KY.—J. J. Freundlich, C. E. Whitesides, J. J. Read, 
Paducah; W. H. Paul, Louisville; Byron Whitesides, New York, and 
J. and C. Crump, of Columbus, Ind., are the incorporators of the 
Kentucky & Ohio River Interurban Company, which has filed articies 
of incorporation. The capital stock is $250,000. This is the company 
that intends to build an electric line from Paducah to Cairo, taking 
in the small cities between. It already has most of the right of way. 


LA GRANDE, ORE.—Preliminary surveys for the Grand Ronde 
electric belt railway, for the Eastern Oregon Development Company, 
has been completed to Elgin, and the surveyors are at the Minam 
river, six miles above Cove, near the proposed water site. The 
Minam at this point will generate 20,000 horse-power, which will 
also be used for manufacturing and other purposes. The grade does 
not exceed one per cent, with the exception of 1,000 feet, which is 


two per cent. 


CHAMPAIGN, ILL.—An application for incorporation has just 
been made by the Bloomington, Decatur & Clinton Electric Railway 
Company, to build an interurban line from Decatur through Clinton 
to Bloomington with the headquarters of the company in Decatur. 
The capital stock will be $50,000 and the incorporators will be Harry 
Shellbarger, of Decatur; W. R. Carle, of Wapella; Edwin Weld and 
L. M. Murpny, of Clinton; T. N. Leavitt, of Maroa, and H. W. 
Knight, of Kansas City. 


ELGIN, ILL.—The proposed electric line from Belvidere to 
Elgin will pass through Marengo, from which a branch line will 
extend to Harvard. When this line is completed the following 
cities will have connection with Chicago: Rockford, Elgin, Beloit, 
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Janesville, Freeport, Madison, Harvard, Belvidere and Marengo. 
Passengers from these cities will have electric car service to the 
following cities, through Chicago: Milwaukee, Racine, Waukegan, 
Hammond, Joliet, Aurora and Evanston. 


ALTON, ILL.—Plans are being considered for making extensive 
improvements and additions to the power-house of the Alton, Granite 
& St. Louis Traction Company in Alton. . It is proposed to enlarge 
the plant in order to furnish more power for the new electric line 
between Alton and St. Louis. The main power plant will be estab- 
lished at Alton with auxiliary plants at Edwardsville Crossing and 
Granite City. In order to supply the demand for current it will be 
necessary to make a large addition to the Alton plant. 


ALBION, N. Y.—The Albion Electric Railway Company has 
begun paying farmers for the land needed for the right of way 
for the road. The Albion & Rochester road is progressing east 
of the Albion section already built, and by another season will be 
through. Hundreds of workmen are out on the line. The elec- 
tric power and light line, which is to run east from Niagara Falls, 
will come through Albion and go as far as Utica. The Albion Power 
Company is interested in the enterprise. 


CENTRALIA, WASH.—At a meeting of the Centralia council, 
John B. Weddel, A. S. Caton and W. E. Haycox applied for a fran- 
chise for an electric street railway in the city of Centralia. It is 
their intention to build the road from Tacoma by the way of 
Olympia, ending at Chehalis. The road would be completed in two 
years or less, and would eventually run into Portland. Eastern 
capital is claimed to be behind the deal and as soon as franchises 
are granted by the important towns the work of buying the right of 
way and construction is to be started. 


HARTFORD CITY, IND.—The work of surveying the right of 
way of the Indianapolis, Hartford City & Celina Traction line is 
well under way. The survey of the line between this city and 
Matthews has been completed, and it is said the line will be in 
operation by January. The Indianapolis line will parallel no rail- 
roads, but will pass through a country traversed neither by steam 
nor electric roads. It will be 125 miles in length, one of the long- 
est in the state. The concern is financed by the same capitalists 
who built the Chicago, Elgin & Aurora road. 


CONCONULILY, WASH.—Jacob May, fiscal agent of the Mineral 
Hill Mining Company, states that there is in process of organization 
a company which will construct an electric railroad extending 
through the central portion of Okanogan County, from north to 
south, and on down the Columbia river to Wenatchee, there to meet 
the Great Northern, and connecting with the Canadian Pacific, in 
British Columbia, to the north. The route of the proposed new 
line lies along the Columbia from Wenatchee to Brewster, thence 
up the Okanogan to Alma, thence by way of Conconully, Loomis and. 
Oroville to the international line. 


ROCHESTER, N. Y.—It is stated that the electric railroad 
between this city and Elmira, the franchise for which was secured 
three or four years ago, is now about to be built. The Rochester 
promoters, according to the report, have interested a number of 
New York capitalists in the matter who will take over the options 
and franchises and build the road as soon as the arrangements 
can be perfected. This line is one of a number which have been 
contemplated between Rochester and the southern countries. The 
route is from the city line on the south side through Henrietta, 
Rush, Greece, Avon, Geneseo, Mt. Morris, Dansville, Sparta, Way- 
land, Wallace, Cohocton, Corning and Bath and thence on to 
Elmira. 

NEWARK, OHIO—The contract for the construction of the road- 
bed of the Southeastern Ohio Railway, Light and Power Company’s 
line between Zanesville and Crooksville, has been let to F. H. Blod- 
get & Company, which built the Newark & Zanesville electric road, 
the contract calling for the completion of the roadbed by the first 
of May, 1905. The company states that the options for the right 
of way are being closed as rapidly as possible. Part of the rolling 
stock has already been contracted for. Eight modern combination 
passenger, smoking and baggage cars, sixty feet in length, will be 
put into service as soon as the track and power plant have been 
completed. It is the intention of the company to have a fifteen- 
minute schedule between Zanesville and South Zanesville and a regu- 
lar hourly schedule between Zanesville and Roseville. 
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INDUSTRIAL ITEMS. 


THE BLECTRIC APPLIANCE COMPANY, Chicago, is having 


great success with its newly perfected Zenith lamps for which it 
has worked up a good demand. 


THE NATIONAL CONDUIT AND CABLE COMPANY, New 
York, in “Copper Gossip,” dated September 10, gives a good resumé 
of the general outlook of the copper market. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 140 calls attention to and illus- 


trates the form M oil switch. This switch was described in the 
issue of the ELEecTRICAL Review for October 8. 


S. H. COUCH, INCORPORATED, Boston, Mass., has been char- 
tered to buy, sell, construct and install and manufacture telephones 
and telephone supplies. The capital stock is stated to be $25,000. 


Mr. Samuel H. Couch, Boston, is president and treasurer of the 
company. 


THE WILLIAMS ELECTRICAL MACHINE COMPANY, Akron, 
Ohio, was incorporated at Columbus, Ohio, September 18. The 
capital stock is $100,000, and the incorporators are H. A. Williams, 


J. F. Townsend, W. S. Mathias, T. R. Smith and J. R. Welsh. The 
company will manufacture an electric clutch. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, has produced another series of interesting folders 
bearing on the commercial rating of incandescent lamps. One of 


these folders gives some particular information with regard to 
various forms of incandescent lamp filaments. 


THE EMPIRE WIRE COMPANY announces that its main office 
is now located at the factory in Rome, N. Y. All communications 
should be addressed direct to this headquarters. The New York 


city office has been discontinued, and all business will be trans- 
acted from Rome, N. Y. 


THE UNITED TELPHERAGE COMPANY, 20-22 Broad street, 
New York city, in circulars Nos. 53 and 54 describes, respectively, 
applications of electricity to the conveying of ashes from boiler 
room to cars, and applications for hoisting and transporting material 


between barges, scows, steamers or sailing vessels and railroad 
piers or warehouses. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is distributing an attractive booklet descriptive of 
single-phase power motors for electric lighting stations. This 
is a reprint of the masterly paper read by Mr. W. A. Layman before 


the twenty-seventh convention of the National Electric Light Asso- 
ciation, held at Boston, Mass., last May. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is distributing a souvenir in the form of a handbook 
containing engineering data in connection with the installation and 
care of lead-cell storage batteries. This book is made up in the 
convenient memorandum size, and includes, in addition to the 


valuable data, several leaves arranged for the incorporation of 
notes. 


THE H. 0. S. BNGINEERING COMPANY, 88 Warren street, New 
York city, is distributing a bulletin descriptive of its all-copper panel- 
boards. These panel-boards are for various circuits, with and with- 
out lugs. The panel-boards are arranged for open-link fuses one and 
three-sixteenths inches centre to centre. Contact clips for Midget 


enclosed fuses can be attached by exchanging knurled nuts for plain 
hexagon nuts. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill., 
announces that the Kaislting self-soldering protector, of which it is 
the manufacturer, has been adopted by the Merchants’ Mutual Tele- 
phone Company, of Michigan City, Ind., for use with the new switch- 


board equipment which is to be installed by the Stromberg-Carlson 
Telephone Manufacturing Company. 


The contract calls for 800 pairs 
for immediate installation. 


McLEOD, WARD & COMPANY, New York city, manufacturers 
of electrical specialties, are distributing a new booklet descriptive 
of their specialties. Particular attention is called to the 18a fix- 
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ture, which has been produced to meet a demand for a reasonable 
priced fixture. This desk lamp is made on the principle of an 
orchestra lamp, one-half of the cylinder revolving about the other 
half, so that the opening for light may be almost entirely closed 
or extended as much as desired. The lamp is equipped with a 
telescoping arm and with easy means for attaching it to a support. 


THE AMERICAN LAVA COMPANY, Chattanooga, Tenn., has 
published a handsome catalogue descriptive of the nature and 
physical properties of lava for mechanical and electrical purposes. 
This material is now being used for manufacture of many indus- 
trial devices, prominent among which are electrical insulators. 


The company will be pleased to send this catalogue and full in- 
formation upon request. | 


THE CENTRAL BLECTRIC COMPANY, Chicago, Ill., has issued 
a new price list applying to its large general catalogue. The price 
list is a neat book of 116 pages, and is intended merely as a supple- 
ment to the general catalogue. The company states that a number 
of radical changes have been made in prices, and the book now 
shows the latest market values in force, and lists, as well, all impor- 


tant new goods. The company will be pleased to send this general 
catalogue to any one who desires it. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., has placed on the market new styles of its 
automatic intercommunicating telephones, and has issued a new 
bulletin descriptive of this apparatus. This bulletin will be sent on 
request. The mechanical construction of these telephones is of the 
bighest possible grade. These instruments will interest the ex- 
changes, as well as electrical contractors. The company is dis- 


tributing its enlarged No. 8 catalogue, which will also be sent upon 
request. 


THE SARCO COMPANY, 906 Sixth avenue, New York city, is 
again calling attention to its “Noscru” key arm switch. This 
key arm switch is rather simple in construction, and is installed 
entirely without the use of attaching screws. The switch portion 
consists of a porcelain support, through which are drilled two small 
holes large enough to accommodate the bare conductor. When the 
bare conductor has been slipped through these holes, it is bent 
back, making a firm hold without the aid of a binding-post. The 
action of turning the screw or pressing a button brings a wipe 


contact into play. which the manufacturer states is positive at all 
times. 


THE WESTERN UNION TELEGRAPH COMPANY, New York 
city, is distributing a folder bearing the names of the rapid transit 
subway stations between City Hall and One Hundred and Forty- 
fifth street, including both the west and east branches. This 
bulletin also calls attention to the self-winding standard time clocks 
used in these stations. The Western Union Telegraph Company 
installs standard time clocks of various designs in offices, halls, 
stores, factories, engine rooms and dwellings, and connects them 
by wire, which will regulate them to standard time every hour and 
give them the Union signal from the United States Naval Obser- 
vatory at Washington. These clocks are self-winding and can con- 
sequently be installed in inaccessible places. An attachment can 
be put to them that will automatically ring gongs at certain houts. 
Particulars may be secured by addressing G. C. Newberry, care 
Western Union Telegraph Company. 

THE NEW YORK EDISON COMPANY, New York city, in its 
bulletin for September. calls attention to a number of interesting 
installations where Edison service will be used. The Hotel St. 
Denis is to abandon its private plant, and all of the present steam 
apparatus will be substituted by electric motive power. Three new 
electric elevators are to be installed in place of the present hydraulic 
equipment, and a new electrically operated refrigerating plant of 
large capacity is to take the place of the plant now operated by 
steam. The change necessitates the installation of not less than 
twenty-five separate pieces of electrically operated machinery. An 
interesting item calls attention to the work in art of Samuel F. B. 
Morse. While Mr. Morse’s name is closely connected with electricity, 
he was an artist of some renown, having studied with Washington 
Allston and Benjamin West; and in 1813 he received a gold medal 


from the Adelphi Society of Arts for his first sculpture, “Dying 
Hercules,” 
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THE OPENING OF THE SUBWAY. 

The opening of the New York subway on Thursday, October 
27, is the culmination of a great undertaking. At last the public 
is to enjoy the benefits of this magnificent railway. So much 
has been written about the subway that there is but little left 
to say ; but when the road is finally opened to the use for which it 
was built, it is highly proper that notice of this accomplish- 


ment should be taken. 


There is a noticeable improvement on the artistic side in 
the construction of central lighting stations and power-houses. 
We think it can be safely said that the modern electrical engi- 
neer has developed an eve for the beautiful, and cleanliness 
and artistic effects now greet the eye, where in the early days 
was to be found dirt and cinders and makeshift apparatus. 
This phase of electrical development is worthy of special men- 
tion, for is it not a natural growth of minds devoted to the 


fascinations of electrical science? 


THE TEMPERATURE OF THE ELECTRIC ARC. 

Attempts to determine the temperature of the electric arc 
have been many, and the conclusions reached have varied con- 
siderably, leaving us very much in doubt. Thus, one of the earliest 
determinations was based upon a measurement of the amount 
of red light emitted by the arc and an application of a law 
connecting this with the temperature of other bodies. This 
law was deduced from measurements at lower temperatures. 
It gave as the probable temperature of the arc about 4,370 
degrees absolute. An attempt by means of a calorimeter indi- 
cated 3,875 degrees absolute as the probable temperature. In 
this measurement a small carbon button is heated in the arc 
and then dropped into the calorimeter. Determinations based 
upon the measurement of the radiated heat, determined by 
means of thermoelectric junctions, gave 3,600 degrees. This 
is the lowest temperature suggested by experimental research. 
Other methods have been tried, all giving values between 4,370 
and 3,600, but all of these depended upon the extrapolation 
of some law, determined for bodies at lower temperatures. 

The most recent investigation of this kind was conducted 
by C. W. Waidner and G. K. Burgess, of the staff of the 
National Bureau of Standards, Washington, D. C. Their 
method depended upon an extrapolation of Wien’s equation 
for the distribution of energy in the spectrum of a black body. 
Various instruments were used in measuring the energy 
radiated, and the values found vary between 3,680 and 3,720 
degrees absolute. The conclusion reached is that the black 
body temperature of the are is at least 3,750 degrees absolute, 
and that the true temperature is probably higher than this. 
It is thought that the best evidence available indicates that it 
is between 3,900 and 4,000 degrees absolute. 


It is becoming more and more evident that proper telephone 
service 1s based on the message rate, now employed almost 
universally in New York city and some of the larger cities. 
This method of conducting the business will probably be slow 
of adoption in smaller cities, but no doubt, in time, will become 
almost universal. The usual brevity of the time-saving tele- 
phone message, of course, has to be recognized as a factor in 
this question, and messages are generally brief. The growth 
of the use of the telephone has developed an element that is 
partially outside of the service of the telephone companies, 
and yet on it the excellence of the service greatly depends, 
namely, that of the local exchange service where the operator 
in charge is employed by the subscriber. A little carelessness 
on the part of the telephone operator thus employed often 
affects the general service, which is unjustly blamed for it. 
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SWITCHBOARD DEVELOPMENT. 

The switchboard, as its name indicates, was originally a 
wooden board or tablet of some kind, upon which a simple 
device for opening and closing the electric circuit was mounted. 
The switch itself was of simple construction, and the work it 
performed was slight; but as the art of electrical generation 
and distribution developed the need for better switching appli- 
ances brought them forth. At first when large currents were 
to be carried or high voltages controlled, the switches were 
merely made with larger blades and these placed further apart. 
Then the needless risk of mounting this apparatus on a wooden 
panel was recognized, and some fireproof construction—usually 
marble or slate and iron—was adopted. The switchboard, how- 
ever, was still a board, although in size, method of construc- 
tion and in the character of the apparatus mounted upon it it 
resembled but little the switchboards first used in commercial elec- 
tric light and power plants. Finally, the necessity for adding 
more devices, created in large measure by the use of alter- 
nating currents, required that the switchboard be increased in 
size and this increase, in many cases, was found to be attained 
most conveniently by separating the apparatus into two parts 
—those to which the attendant must have constant recourse, 
and those which, while essential for successful operation, could 
be placed out of sight. This was, at times, accomplished by 
erecting a second switchboard in the rear of the main operating 
switchboard, or sometimes a two-story affair was constructed, 
the operating section usually being that above, a position 
giving the attendant better control over the station. 

As the size of plants increased and higher potentials came 
into use, it was soon found that methods which had previously 
proved entirely successful for controlling the older plants were 
quite inadequate for handling heavier currents and higher 
voltages. Hence, new types of switches were evolved, perhaps 
the most important step being the development of the high- 
With the advent of this device, 
which is usually opened and closed mechanically by a device 


tension, oil-break switch. 


controlled from a distance, an operating board, upon which 
the switches which controlled the main switches were placed, 
became essential. Along with the introduction of the oil-break 
switch, other apparatus has been added to the switchboard equip- 
ment which gives the operator greater control over the power- 
house equipment. In the modern station the attendant not 
only regulates the voltage of his generators, but he has, to a 
certain extent, control over the engines. Thus the switchboard, 
when it had grown too large to be operated by one attendant, 
was supplemented by a small operating table situated where 
it commands a view both of the plant and the main switch- 
board. Moreover, much of the new apparatus is of a character 
which makes it entirely unsuitable for mounting on a board, 
and considerations of safety make it desirable that much of 
this apparatus—particularly the high-tension switches and 


transformers—be enclosed in fireproof vaults. In fact, the 
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original switchboard has expanded until now a separate section 
of the station building is often needed to house it. This 
switch-house is usually built with several floors, each of which 
is devoted to some particular part of the switchboard equip- 
ment. Thus, on one floor we may have the transformers, on 
another the bus-bars, on a third the high-tension oil-switches, 
and above all may be placed the operating room, which now 
contains nothing but the indicating instruments, the devices for 
controlling the potential of the generators and the speed of 
the engines, and the small pilot switches which control the 
main switches. This room is, in many cases, shut off entirely 
from the generating room, to protect it from any accident in 
the latter. Thus, we have advanced from the small, wooden 
panel, set up somewhere convenient to the generator, often 
merely nailed to the station wall, to what is really a complete 
section of the power-house. There is no other apparatus in 
the electric generating station which can show such great 
changes. 

Upon the proper design of the switch-house depends much 
of the success of the modern plant, and the successful opera- 
tion of the switch-house depends largely upon the reliability 
of its apparatus. On another page of this issue we present 
the first of a series of articles on “Modern High-Tension Switch- 
board Practice,” by Mr. Bertrand Perry Rowe, dealing with this 
subject. We believe that these articles will be read with much 
interest and that our readers will appreciate this opportunity 
to become more familiar with the details of modern practice 
in switchboard construction. | 


FUEL ECONOMY IN CENTRAL STATIONS. 

We have on several occasions urged the necessity of operating 
boiler rooms scientifically. Although the cost of coal is not a 
large part of the working cost of any installation, it is one item 
which the station engineer can affect considerably. This is 8 
matter of such importance that it seems worth referring to it 
again, calling attention to the valuable paper upon this subject 
by Mr. J. B. C. Kershaw, which appeared in the last issue of 
the ELECTRICAL REVIEW. 

Coal, at present, is largely burned by rule of thumb. In 
this paper the author shows how it should be done. If there 
is any part of the work of a central station where scientific 
methods can be applied with advantage, it is surely here. The 
burning of fuel is a chemical process, and can only be done 
properly when the chemistry of the process is understood. It is 
not necessary that the fireman, or even the engineer, should 
understand chemistry, although we believe that a fair knowledge 
of chemistry on the part of the latter will be found invaluable; 
but the engineer and the fireman should be governed by the 
teachings of chemistry, and should be willing to use chemical 
devices for obtaining the desired result. We believe it will not be 
long before the necessity for this is generally recognized, and then 
not only will the station gain by saving in coal, but the entire 
community will be benefited because the process is done properly. 
The latter will enjoy, in part, the decreased cost of operating, 
and the smoke nuisance will be largely, if not entirely, removed. 
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THE MARKET IN SOUTH AMERICA. 

Judging from the known resources of South America may 
we not expect, before long, a great demand for electrical appa- 
ratus, for use both in developing and building up the many 
industries which are and will be located there. We naturally 
fee] that much of this trade in electrical apparatus should 
come to this country, and if, as has been suggested, the com- 
pletion of the Panama canal has the eifect of demonstrating 
to our southern neighbors the excellence of our apparatus, it 
can not be very long before a marked increase in the dumand 
for such material should take place. 

If we are to get what we may consider our fair share of 
the South American trade in electrical apparatus, it behooves 
us to appreciate the position now held by American materials 
in South America, and to see in what way we may improve 
our trade relations. A recent consular report on the marketing 
of goods in South America deals fully with this subject, and 
it Is somewhat discouraging in going over the different reports 
submitted by our consuls scattered throughout this large conti- 
nent to find sentences similar to the following occurring again 
and again: “The best salesmen are the Germans, for the reason 
that they are better equipped. ‘They can always speak Portu- 
guese and Spanish, have studied the trade conditions, are con- 
versant with the needs of the market, and are counected with 
houses which make, mark, pack and ship in accordance with 
the wishes of the purchaser, who does not object to a slight 
increase in cost provided ‘his instructions are carried out. 
Unfortunately, the few American salesmen I have met are dia- 
metrically opposed to the Germans, and are handicapped from 
the start.” “The limited extent of United States trade is 
chiefly due to the absence of salesmen or the utter incompe- 
lence of those sent.” It is said that, while the business of 
European firms is done invariably by skilled salesmen who 
speak the language of their customers, American firms depend 
chiefly upon mail orders and send beautifully printed matter 
lo persons who do not understand the language in which it is 
written. The benefits secured from these circulars can not be 
great aud while they would probably be much increased were 
the circulars printed in the customer’s language, one can hardly 
expect them to be etfective when our competitors have active, 
skillful men on the ground. If we are to get our share of 
the electrical trade, which will undoubtedly spring up before 
very long, methods radically different from those now in use 
will be necessary. Moreover, when the demand has developed 
we can not expect to rush down there and secure orders even 
with the best of salesmen. The only sure way of getting the 
business is to build up trade by demonstrating the superiority 
of our apparatus and to do this time is required. It is about 
time that we should begin studying South America, learning 
what it will probably need in the near future; and, at the 
same time, we should send sufficient apparatus to the different 
countries to enable us to show something more than promises. 
We can not hope for a satisfactory part of the South American 
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trade in electrical apparatus which will undoubtedly be created 
unless we take some active steps toward securing it. The 
present unsatisfactory condition of South American trade in 


other products is sufficient proof that some method better than 


that at present in vogue is needed. 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
With the opening meeting of the American Institute of 


Electrical Engineers on Friday of this week the serious work of 
the winter begins. Although the annual convention was held 
only a little over a month ago, its proceedings belong to the 
Institute year just closed, and should not be allowed to affect 
the enthusiasm with which the new series of meetings is at- 
tended. The work of the Institute, particularly during the past 
few years, has been vigorous and good, but it can be improved. 
While conditions last winter were perhaps somewhat better than 
those of the preceding years, in that not so many papers were 
read and more time was allowed for discussion, the change was 
not great enough. ‘The discussions should be as valuable as the 
papers. In many cases they are more so, since tlie papers give 
the opinions of but the authors, while in the discussions the 


opinions and the experiences of others are brought out. 


Should Not Be Too Many Papers. 
It might be well to linit the number of papers at any one 


meeting, to, say, two, and these should, of course, be read in 
abstract. The new plan adopted, of printing these papers in the 
transactions for the preceding month, is a decided improvement, 
since no one, when taking part in the discussion, can waste time 
or excuse his own careless reading by saying that he has not had 


opportunity to examine the paper carefully. 


Discassion Should Be Thorough. 
While urging that the authors make brief abstracts, those who 


take part in the discussion should also be considerate, and make 
their remarks, while complete, as concise as possible. We think 
that the meetings of the Institute would be better attended 
if the actual reading and discussion of the papers could be 
conducted in less time, and more time left for social intercourse. 
Heretofore, when one attended a meeting wishing to see some 
one else, he has found it necessary either to go to the meeting 
place early, in the hope that his friend would do likewise, or 
else to consult with the latter while the meeting was going on. 
This is objectionable, and would be avoided if the mectings were 
shorter. 

The Local Section. 

The work accomplished by the local sections during the past 
year has been very creditable, and doubtless this year it will be 
even better. We hope that at these meetings more original papers 
will be presented. In fact, there are many papers having a local 
interest which might properly be read there, and which would 
be valuable in the transactions, but which would hardly be 


appropriate at the general meetings. Descriptions of new in- 


stallations or new devices certainly come under this head. 
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The Iron and Steel Institute M eeting. 

The Iron and Steel Institute began its 
annual meeting in the United States on 
Monday evening, October 24. This is the 
first session which the institute has held 
in this country in fourteen years. 

The opening ceremonies of the session 
were held in the state hall dining room at 
Sherry’s, New York city, these cere- 
monies being followed by a recep- 
tion and ball. A notable feature 
of the opening session was the presenta- 
tion to Andrew Carnegie of the Bessemer 
gold medal. This is considered one of 
the highest honors that can pe paid to 
anybody for achievements in the industrial 
world. 

The presentation of the medal was the 
last feature on the programme, and the 
presentation speech was made by Sir James 
Kitson, Bart. Sir James dwelt at length 
upon Mr. Carnegie’s achievements in the 
iron and steel industry. 

In accepting the medal, Mr. Carnegie 
replied briefly, repeating what he has 
often said before, that he did not take 
so much credit upon himself for what 
he really could do, but would prefer to 
be credited with the ability to gather 
about him men who were cleverer than 
himself. 

Besides Mr. Carnegie, the only Ameri- 
cans upon whom this medal has been be- 
stowed are Peter Cooper, Alexander Ly- 
man Holley, the Hon. Abram S. Hewitt, 
John Fritz and Professor Henry Marion 
Howe. 

In opening the session, Mr. Fornes, 
president of the board of aldermen, on be- 
half of the mayor welcomed the guests to 
the city in a formal speech. Mr. Carnegie 
replied as president of the institute. 

The institute held formal sessions on 
Tuesday and Wednesday, making its head- 
quarters at the Hotel Astor. About 250 
foreign members were nresent in the city, 
and in addition to the business sessions 
a great deal of entertainment was in- 
dulged in. This entertainment included 
trips through the subway, visits to the 
Stevens Institute of Technology, at Ho- 
boken, N. J., visits to Columbia Uni- 
versity, the Brooklyn Navy Yard and 
other places of interest. 


æ. 


The Opening of the Subway. 


The formal opening of the rapid transit 
subway in New York aty took place on 
Thursday, October 27. The formal cere- 
mony was held in the aldermanic cham- 
her, City Hall, New York city, beginning 
at one o’clock in the afternoon. Prayer 
was offered and speeches made by Mayor 
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McClellan, President Orr, of the Rapid 
Transit Commission, and Commissioners 
Starin and Langdon. Mr. William 
Barclay Parsons, chief engineer of the 
Rapid Transit Commission; Mr. August 
Belmont, president of the Interborough 
Rapid Transit Company, and John B. 
McDonald, contractor of the subway sys- 
tem, also made responses. From 2.30 
o’clock in the afternoon until six o’clock 
in the evening on Thursday, the subway 
was open to all persons who had received 
invitations from the Interborough Rapid 
Transit Company. An interval was then 
allowed until those who had responded to 
the invitations had been taken care of, 
when the sale of tickets began to the 
public for regular traffic. The en- 
tire west side branch, from the City 
Hall to One Hundred and Forty-fifth 
strect, was practically in operation. 
——— 


BOOK REVIEW. 


“Telephony,” a manual of the design, con- 
struction and operation of telephone ex- 
changes. Part V—The Substation. Arthur 
Vaughan Abbott. New York. McGraw Pub- 
lishing Company. Cloth. 473 pages. 6 by 
814 inches. 310 illustrations. Supplied by 
the ELECTRICAL Review at $1.50. 


This volume, like the preceding ones, 
is in general a review of past methods, 
in so far as it describes apparatus and 
the arrangement of same. It contains 
quite a number of interesting curves and 
tabulated data; there are curves showing 
magnetic properties of various qualities 
of iron and steel and some of their alloys, 
but probably the most interesting are 
the curves showing the relations between 
strength of field for different thicknesses 
of diaphragms in receivers. In recent 
years there does not seem to have been 
much advance, however, in improving 
receiver design; its requirements have 
been well understood and the behavior of 
steel and its alloys, when subject to mag- 
netizing currents, was determined some 
time ago. Efforts of telephone engineers 
to improve “receiving” have been devoted 
practically to the design of the local or 
substation circuit of which there are 
many, and some of which are given in 
chapter v of this volume. The chapter 
on transmitters is also largely historical. 
The data given on induction coils may 
interest some one, but as all of the manu- 
facturers, whose coils are described, are 
weak on coil design, it is to be regretted 
that the author did not furnish some of 
the Western Electric Company’s designs. 
The author’s descriptions of the meth- 
ods of protection are practically in ac- 
cordance with present practice with the 
exception that the protection at the sub- 
scriber’s end of the cable is being gener- 
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ally done away with; of course on toll 
lines, rural and other long open wire 
lines, protection at both ends of the cable 
is advisable, but for subscriber’s “loops” 
or “drops” of the usual length, the best 
grade of duplex rubber-covered wire is 
being used for the entire distance between 
cable and subscriber’s house, thus making 
it safe to omit outside protection on 
cables. An outside cable terminal made 
of the two practically indestructible (1. e., 
not including mechanical damage) ma- 
terials, galvanized iron and porcelain, is 
both cheap and serviceable; porcelain 
blocks are mounted on an iron frame, 
the cable pairs and duplex wire are both 


soldered directly to brass clips on the 
porcelain blocks. The whole is enclosed 
in a galvanized iron hood to keep out 
moisture, dirt, ete. ‘The illustrations in 
the volume received for review are poor 
and present the appearance of having been 
reproduced from cuts in inexpensive 
catalogues. 


The Toronto Railway Storage Battery. 

The Toronto (Canada) Railway Com- 
pany's system was converted from horse 
to electric traction about 1891. This 
system grew rapidly, but the load was 
subject to great fluctuations. Recently 
it was found necessary to either increase 
considerably the capacity of the plant by 
means of additional generators, or to in- 
stall a storage battery to carry the peak 
of the load. The latter alternative was 
adopted. The peak to be taken care of 
was about 1,100 kilowatts for two hours. 
A storage battery consisting of 276 
chloride cells was installed, a battery 
house being erected for this purpose. 
The house is a single-story building with 
a cupola roof for ventilation, and with 
a floor of conerete covered with vitrified 
bricks. The battery house is heated by 
steam coils, the temperature being main- 
tained at about seventy degrees Fahren- 
heit, in order that the capacity of the 
cells will not be diminished in cold 
weather. This battery is capable of dis- 
charging at 2,000 amperes for two hours, 
and at 3,000 amperes for regulating the 
fluctuations of the circuit. The opera 
tion of the battery is controlled by 4 
booster, the latter being governed by 4 
carbon regulator. The battery floats on 
the bus-bars at all times except during 
the weekly overcharge. It has reduced 
the fluctuations on the generators to an 
average of from 150 to 300 amperes, 
while the variations on the battery ar 
from 300 amperes charge to 3,800 ampere 
discharge, a total range of 4,100 amperes. 
The average load on the generator 18 


about 7,000 amperes.—Canadtan Elec- 
trical News (Toronto). 
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Modern High-Potential Switchboard Practice—lI. 


feature which marks the progress 

of electrical engineering in the 
development of power-station design go 
much ag the switchboard. Consisting at 
first of a few crude switches and cruder 
measuring instruments which were con- 
nected in the circuits of the earlier types 
of dynamos, and often secured to the 
station wall, the switchboard has de- 
veloped by successive stages from a low- 
voltage, wooden affair to the present 
elaborate, fireproof, high-tension installa- 
tion, with its intricate connections, 
delicate meters, and costly switching de- 
vices. At the present time, it represents 
the nerve centre, so to speak, of the 
entire power-station equipment, and upon 
its proper design and operation depends 
the success of the installation. 

The present practice may be truly said 
to be a good representation of the sur- 
vival of the fittest, and the enormous 
strides which have been made in switch- 
board development may be seen by noting 
the amount of discarded apparatus that 
has had its day and been relegated to 
the scrap heap during the past ten years. 

It is not the purpose of the present 
paper to go into the history of the de- 
velopment of the switchboard, but rather 
to present to the reader a description of 
modern switchboard practice, esvecially 
in connection with high-tension work. 

The concentration of energy in large 
central stations brings with it a prob- 
lem for the switchboard engineer, as the 
details of the control and operation of 
the entire equipment of large generators, 
With their exciters, transformers and 
other accessories, should obviously be con- 
centrated so as to be under the hand of 
Qne station operator, who is thus enabled 
to operate the station to the best advan- 
tage and with the least expense. 

As the large units usually selected for 
such a station are necessarily installed 
with spacious distances, centre to centre, 
the usual practice of carrying the leads 
to a single switchboard manipulated by 
hand as formerly, would often result in 
placing the switchboard in a very unde- 
sirable place, if expense of conductors 
and facility of installation alone con- 
trolled the location. Moreover, the great 


| HERE is probably no electrical 


danger involved in the handling of high- - 


tension apparatus makes it imperative 
that the modern switchboard shall be con- 
structed with a view to the maximum 
safety to the operator, and this requires 


. mote control. 


By Bertrand Perry Rowe. 


that there shall be no high-tension cur- 
rent on the operating switchboard. 

The great number of switching devices 
often required, even if they could be 
mounted as formerly, would make so 
long a switchboard as to be too unwieldy 
for a single operator. 

Happily, for the necessities of the oc- 
casion, the development of switching de- 
vices has kept up with the improvement 
in other apparatus, and the triumph of 
the present age in this line is the oil 
circuit-breaker. For large power stations, 
especially for 2,200 volts and over, these 
cireuit-breakers are now used almost ex- 
clusively and are a great success. In 
small stations they are often operated by 
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Fia. 1.—TYPICAL ARRANGEMENT OF OIL CIR- 
CUIT-BREAKERS AND Brs-Bars FoR 15,000 
VOLTS oR LESS. 


a lever directly attached to the circuit- 


breaker or by means of a series of bell 
cranks and levers when required for re- 
But in large stations they 
are operated by some auxiliary power 
which is controlled at a distance by the 
operator. 

The electrically operated circuit- 
breakers can be obtained at present for 
service on any voltage up to 100,000 volts 
and are now installed and in operation 
on circuits as high as 40,000 volts. 

They are installed with each pole in a 
separate cell of brick or concrete and 
located in the place most convenient to 
the apparatus to be controlled and to the 
station bus-bars. 

The control wires for the electrically 
operated circuit-breakers are run in con- 
duits, or otherwise, to some convenient 
place where the operating switchboard is 


located, and the small size of the con- 
trolling and indicating devices enable a 
large number of these to be grouped into 
a comparatively small space where they 
are easily accessible to the operator. 

The enormous amounts of power to be 
handled have made the switching of high- 
tension circuits a serious problem and a 
short-circuit to be a cause of greater dis- 
aster than ever when it occurs among 
the high-tension switchboard connections 
of a large central station. 

These and other obvious considerations, 
and the necessity of getting the switch- 
board apparatus and connections into as 
reasonable a space as possible, have led 
up to the present practice of isolating all 
high-tension conductors of opposite 
polarity in many of the best designed 
high-tension stations. This practice has 
been followed in stations for as low a 
potential as 2,200 volts and as high as 
45,000 volts, although for higher volt- 
ages many of the best authorities seem 
to advocate supporting the conductors on 
high-tension insulators, well separated 
from each other and from grounded 
structures by plenty of air space, so that 
the possibility of arcs holding between 
them is reduced to a minimum. 

When barriers are used for the pur- 
pose, each conductor is confined to its 
own compartment and in case of acci- 
dental ground or short-circuit the flash- 
ing or combustion is confined to the con- 
ductor involved, and prevented from de- 
stroying neighboring conductors. 

The barriers mentioned while fireproof 
are not necessarily made of insulating 
material, although were it not for the ex- 
pense they might well be of such material. 
They are most frequently made of brick, 
masonry, concrete or tile, while in places 
where an insulated barrier is wanted 
soapstone is now the most favored 
material. It absorbs less moisture than 
marble, while its insulating properties are 
fully as good, and then it costs a little 
less. The soapstone is readily obtained 
in any reasonable size or shape and is 
easily drilled and’ cut when fitting is 
necessary at the place of erection. 

When the barrier and compartments 
of a switchboard structure are made of any 
of the above mentioned materials except 
soapstone, they should be treated as 
grounds with reference to the high-tension 
circuits. It is true that vitrified brick and 
concrete when kept very dry are more 
in the nature of insulators than conduc- 
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tors, but the tendency of all these 
materials to absorb more or legs moisture 
prevents any absolute dependence being 
placed upon them as insulators and all 
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Fie. 2.—DovuBLE-Dkeck OIL CIRCUIT-BREAKER 
AND Bus-BaR STRUCTURE—TWo SETS OF 
THREE-PHASE Bus3-Bars. 
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conductors are therefore kept insulated 
from them. 

Regarding switchboard conductors for 
high-tension circuits, it is true that up 
to certain voltages manufacturers supply 
rubber-insulated cable which can be relied 
upon for a long time as to its insulation ; 
but it is a well-known fact that rubber 
deteriorates with age and the higher the 
voltage the faster the deterioration when 
conditions are favorable to it, so that it 
is the best practice in all high-potential 
installations not to depend upon the rub- 
ber insulation, but to support the conduct- 
ing cables on porcelain insulators, and 
keep them away from all grounds and 
other conductors. The insulation on the 
cables only serves under such conditions 
as a possible prevention from trouble due 
to accidental contact therewith. This 
does not mean that the insulation is use- 
less, as it might at times prevent loss of 
life or serious troubles due to accidental 
contacts. It is a well-known fact that 
many power-house employés have been 
seriously shocked by touching the insula- 
tion of a high-voltage cable. Authorities 
also know that an insulated cable laid 
against a grounded structure is subjected 
to strains on the insulation which may 
sooner or later break it down. There- 
fore the best practice is to take the pre- 
cautions mentioned. 

Lead-covered, paper-insulated cables 
are seldom used in high-tension switch- 
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board structures; the best cable obtain- 
able is the rubber-insulated cable. The 
rubber, however, is combustible and as it 
easily takes fire from flash manufactur- 
ers supply cables for such purposes, when 
required, covered with a fireproof braid 
of asbestos or with the outer braid 
saturated with a fireproof paint to pre- 
vent accidental burning of the rubber 
covering. 

The terminals of cables used in the con- 
struction of a high-tension switchboard 
can be insulated with any good material 
such as oiled linen, coated with shellac, 
but this should only be relied upon to pre- 
vent accidental contact with the live 
terminal, and no attempt should be made 
to insulate for safe handling, as the only 
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Fic. 8.—THREE-DEcK OrL Crrcurt-BREAKER 
AND Bus-Bar StTRUCTURE—ONE SET OF 
Bus-Bars. 


time to safely handle a high-tension con- 
ductor is when it is absolutely dead. 

The bus-bars of the high-tension central 
station make up the backbone of the whole 
installation. Upon these depends the 
entire distribution, and the design of the 
whole station should be with a view to 
isolating them entirely from all danger 
or troubles from ares, short-circuits or 
flashes from any cause. 

To guard against interruption of serv- 
ice from unforeseen causes and to pro- 
vide a relay so that new circuits can be 
installed and connected with facility, no 
large station should be laid out without 
a double set of bus-bars. Many substitutes 
have been suggested, such as dividing the 
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bus-bars into sections with junction 
switches, but the most flexible system and 
on the whole the most satisfactory except 
in special cases is a complete double-throw 
svstem. 

The modern bus-bar structure for 6,600 
volts and over is of brick or concrete, 
with each bus-bar of opposite potential 
in its own separate compartment, well sup- 
ported on porcelain insulators. 

The shelves of barriers in such a 
structure are usually of soapstone. Some 
of these structures are enclosed entirely, 
one side being covered by removable 
doors, while others are made with an 
entire side open for inspection and facility 
in making connections and alterations. 
The bus-bars themselves, being so well 
protected and insulated, are usually of 
bare copper. 

It will be seen from the foregoing de- 
scription that the switchboard for high- 
tension central stations has assumed 8 
new form. Its elements are contained in 
structural work of brick or concrete. Con- 
crete is becoming more popular on account 
of its easy adaptability to the various 
kinds of cell work often required. On 
account of this construction and the de- 
sirability of getting the connections be 
tween apparatus made in the most safe 
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Fic. 4.—THree-DEcK Oru CIRCUIT- Bet 
AND Bos-BaR STRUCTURE—TWO SETS OF 
BARS. 


and distinct manner, it is general’ 
necessary to build the structures in 

leries one above the other. The simplest 
switchboards usually are double-decker’, 
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while others require three or four gal- 
leries. For a given amount of apparatus 
the double-deck arrangement obviously 
takes the longest galleries, and requires 
more material for bus-bars. It is the 
simplest, however, and often the most 
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Fia. 5.—Taree-Deck OIL CIRCUIT-BREAKER 
AND Bus-BAR StructvRE—Two SETS OF 
Marin Bus-Bars AND Two SETS OF AUX- 
ILIARY Bus-Bars. 

economical when such an arrangement 

locates the switchboard apparatus near to 

the generators and transformers and saves 


long and expensive lines of connecting 


cables. On the other hand, where the 
galleries must be small, the three-deck 
arrangements work out best. 

A typical arrangement of oil circuit- 
breakers and bus-bars for potentials of 
15,000 volts and less is shown in Fig. 
1. The oil circuit-breakers are shown 
on the floor above the bus-bar structure, 
and the septums between cables of op- 
posite phase can be seen extending the 
entire height of the structure. 

Fig. 2 shows a different arrangement, 
the bus-bars being located in a gallery 
above the oil circuit-breakers. 

It will be noted that the bus-bar struc- 
ture is open in front, the shelves being 
supported on square pillars of brick or 
concrete set at intervals in front of the 
structure, while the rear wall supports the 
bus-bars. The bus-bar insulators are sup- 
ported on soapstone blocks set in the rear 
wall. 

The limiting voltage for which such a 
construction as this may be used depends 
naturally on the distance between the bare 
copper bars and the rear wall. Where 
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very high voltages are used, such a con- 
struction would not permit of sufficient 
insulation distance. 

Fig. 3 shows a three-gallery arrange- 
ment where the generator oil circuit- 
breakers are on the first gallery, the bus- 
bars on the middle one, with the feeder 
oil circuit-breakers on the top floor. A 
single set of bus-bars is shown. A similar 
arrangement with a double set of bus- 
bars is shown by Fig. 4. 

Fig. 5 shows an arrangement for a 
double set of bus-bars and two sets of 
auxiliary bars which are used for con- 
necting sets of oil circuit-breakers to- 
gether to act as selector switches. The 
circuit-breakers are shown in two rows, 
hack to back, and the bus-bar structure 
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Fig. 6.—TuHREE-DEcK OIL CIRCUIT-BREAKER 
AND Bus-BaR StTRUCTURE—TWo SETS OF 


Bus-Bars. 
forms a tunnel in which all the high-ten- 
sion cables are carried between septume. 

It will be noted in these illustrations 
that hook-type disconnecting switches are 
shown in series with the leads from the 
oil circuit-breakers. 

These are only to be opened when the 
oil switches are open, and serve to dis- 
connect them from the line to facilitate 
inspection and repairs. Such switches 
are often used when a single oil circuit- 
breaker is to be connected to either of two 
sets of bus-bars, but in such a case one 


-set should always interlock with the other 


so that the two sets can not be closed at 
one time to prevent the circuit being 
opened again with the load on. The ar- 
rangement just mentioned is shown in 


Fig. 6. 
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It is a great advantage if the discon- 
necting switches just mentioned can be 
located in the rear of the oil circuit- 
breaker, as is very frequently done, as 
in a large station a man who wishes to 
work on an oil circuit-breaker can be 


sure that it is dead and that no one will 
accidentally close these switches and thus 
charge the circuit-breaker while he is 
working. This is very likely to happen 
if the switches are located in a gallery 
below, and when so located, if there is a 
long row of switches, a man is liable to 
make a mistake and open the wrong dis- 
connecting switch. 

If it is carrying a high-voltage current, 
serious results would follow such an 
operation, and the operator would be lucky 
if he suffered no serious disability, saying 
nothing of the damage that might be 
done to the apparatus. 

It will be observed that many more ar- 
rangements of circuit-breakers and bus- 
bars are possible. The illustrations just 
described have treated of bus-bar struc- 
tures for potentials up to 15,000 volts. 
Above this potential a different arrange- 
ment is necessary, and Fig. 7 shows a 
section of a structure such as is commonly 
used. It will be noted that the bus-bar 
supports are mounted on porcelain in- 
sulators secured to soapstone shelves, a 
second shelf being used below these to 
ensure that an arc from a bus-bar should 
not jump to the mounting bolts of the 
insulators and thus pass through the soap- 
stone to the bar of opposite phase. The 
form of the structure allows of making 
the distance between the copper bars and 
the wall as great as may be necessary, 
being only limited by the size of stone 
that it is possible to obtain. In such a 


Fie. 7.—Bus-Bak STRUCTURE, 20,000 VOLTS. 


structure the joints in the shelves are 
doweled together with cement dowels; 
joints on the supporting shelves and those 
directly beneath being staggered to pre- 
vent any possible travel of arcs through 


the joints. 
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THE POINT OF VIEW.’ 
BY WALTER C. KERR. 


It is a pleasure to talk to a lot of young 
men who are about to become engineers. 
It was not so long ago that I came to your 
age less well prepared, perhaps, than any 
of you. When I look back at the engineer- 
ing education through which men of my 
time were launched, and then consider the 
training you have had and the opportuni- 
ties before you, I have reason to wonder 
why I am here. 

I hesitate to advise you. You have 
already had so much advice that I do not 
know whether you can hold more. What 
I can say in a few minutes will amount 
to little, so let me use these minutes to 
suggest that you advise yourselves along 
certain lines which I will propose by way 
of point of view. If you look straight 
you will see straight. You can not think 
wrong and act right. Your perspective 
will be distorted if you haven’t the right 
point of view. 

You are leaving a good institution for a 
good world. Your alma mater has built 
up around you excellent facilities for giv- 
ing you what you need, and other institu- 
tions have likewise cared for their own. 

The so-called liberal education has 

always been highly academic. Trade 
school engineering has been strictly non- 
academic. The two have joined hands 
fortuitously in our modern institutions. 
The liberal education has become less and 
the technical more academic, with ad- 
vantage to both. There is, however, dan- 
ger of engineering education growing too 
academic, for several reasons: one is the 
disposition to include in technical train- 
ing a liberal education, which of itself 
is not undesirable. Another is that en- 
gineering professors often lean unduly 
toward academic views and processes, 
and thus lose touch with the spirit of the 
engineering world. Greater than either 
of these is the tendency of all things to 
move in the line of least resistance, and 
all learning which depends upon the in- 
tellect alone is more easily acquired than 
that which depends upon other sources. 
The proof of this need go no further than 
to remember that no literature is finer 
than that written two thousand years ago; 
no philosophy has fundamentally im- 
proved upon that of the ancients; the 
highest flights of intellect and mathe- 
matics were reached during the ages in 
which the world was observed to be com- 
posed of four elements—earth, air, fire, 
and water. 


1 An address delivered to the graduating class of the 
Stevens Institute of Technology, Thursday, June 16. 
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A review of knowledge shows the great 
preponderance of the intellectual over the 
material, and it is only within late 
centuries, in fact almost the past century, 
that the human mind has seemed capable 
of turning from the lesser resistance of 
intellectual attainment to the greater 
capacity for physical observation and com- 
prehension. We have but recently come 
to the era of intense mental operations, 
dealing with laws and principles which re- 
quire insight greater than the intellect 
can grasp unless aided by the senses. 
Contrary, therefore, to common belief, I 
assert that the highest refinement of 
knowledge follows from the highest use of 
the senses; and that it has taken 
thousands of years of pure intellectual 
development to attain a state in which 
the powers of nature can, through the 
human intellect, be made useful to man- 
kind, and add largely to knowledge. Do 
not, therefore, get a wrong view of the 
faculties involved in science, in the ap- 
plication of the laws of nature, applied 
mechanics, and the powers of compre- 
hension which underlie engineering. 


There is still room for doubt—not de- . 


batable here—as to what constitutes 
liberal education. 

I hope for the time when the spirit 
of engineering as found in practice will 
form a more definite part of engineering 
education. This, I think, must come 
through the professor keeping in close 
practical touch with the engineering 
world. There are various ways in which 
this may be accomplished, but I know of 
none better than by each professor doing 
a reasonable amount of practical work for 
commercial purposes. Under some con- 
ditions this may be consistently ac- 
complished during a portion of his 


time, but I am inclined to think 
that eventually our professors will 
devote all their time to instruction 


while they teach and go periodically into 
the world, a few years at a time, for 
practice. Thus the professorial life would 
not be so exclusively educational, and our 
growing engineering institutions may be 
enabled to enlarge their faculties by the 
devotion to teaching of a portion of the 
time of men who are primarily engaged 
in commercial work. 

_ Now that you have your so-called educa- 
tion, what are you going to do with it? 
I can not tell you, but I can suggest some 
points of view. 

Begin by forgetting vourself. AN 
thought of self is some form of selfishness, 
and selfishness never produced anything 
better than more selfishness. It often 
breeds something worse. Genius is all 
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right in its way, but it will not do your 
work. Get a right idea of work. Remember 
that time is the essence of most things, 
and is not inconsistent with thoroughness. 
We hear much about opportunities. 
They are everywhere plentiful. Remem- 
ber that your opportunity is the little one 
that lies squarely in front of you, not the 
large one which you hope to find further 
along. Many a man is surrounded with 
opportunities who never seizes one. There 
are traditions that Adam, William Tell, 
and Sir Isaac Newton each had an affair 
with an apple, but with different results. 
Your first duty is always to that which 
lies across your path. . The only step 
which you can take in advance is the next 
one. This leads to a simplicity of action 
which is commendable. Don’t ramble. 
The refinement of thought which is apt 
to follow high training often leads the 
mind to overlook simplicity and to even 
seek complexity. The wealth of modern 
appliances tends likewise; and it is thus 
easy to acquire that over-refinement, often 
termed theoretical, as Against the 
simplicity which is called practical. 
From one point of view, all graduates 
can be divided into two classes: those 
who think their knowledge is a little 
long for their opportunities, and those 
who think most anything is a little long 
for their knowledge. Both are apt. to 
think the knowledge they have acquired 
will become the essence of performance. 
You will soon find that knowledge hasn't 
much to do with effectiveness. It is 
necessary, only as words are essential to 
the expression of thought. You vill 
find knowledge a good tool, but not the 
vital force with which you perform. You 
will fall back upon human effort and 
action, and find that it is the human- 
engine and not the knowledge-engine that 
does the work. l 
Cultivate singleness of purpose. This 
is more important than you may think. 
It is intuitive with the comparatively 
ignorant, and often absent in the highly 
trained. We are frequently surprised at 
the great competency of the ignorant con- 
tractor or foreman, on whom judgment 18 
often passed by saying that he is a prac- 
tical man and gets results. Analysis will 
show that his best quality is singleness of 
purpose, which leads him to vigorously 
do the one thing before him, without dis- 
traction following from knowing or think- 
ing about too many other things The 
broadening power of education and train- 
ing increases the range of contemplation. 
but unless the power of concentration 18 
cultivated there follows a tendency to 
scatter instead of to acquire that single 
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ness of purpose which leads to effective 
action. David Starr Jordan has said: 
“The purpose of knowledge is action. But 
to refuse action is to secure time for the 
acquisition of more knowledge. It is 
written in the very structure of the brain 
that each impression of the senses must 
bring with it the impulse to act. To re- 


sist this impulse is to destroy it. 
Ze This lack of balance between 
knowledge and achievement is the 


main element in a form of ineffectiveness 
which, with various others, has been un- 
critically called degeneration.” Thus 
President Jordan shows how even much 
more than a little knowledge may be a 
dangerous thing. The highly trained man 
therefore needs, as a complement to his 
training, unusual powers of concentra- 
tion, in order that the virtue of single- 
ness of purpose may not be lost. This 
faculty a man must have or acquire him- 
self. It is not in the books. It can not 
be taught. It can only be suggested by 
precept and example. 

From directness of purpose naturally 
follows diligence in getting what you go 
after, and not being easily turned aside 
by resistance. When you are getting what 
you go after, get it all. Avoid the 
mediocrity of compromise. Be thorough 
and stand for full competency in every- 
thing, from main essentials to details. 
Just so far as education, assisted by con- 
centration, contributes to singleness of 
purpose it is useful, but where by length, 
breadth or depth it dilutes human effort, 
it lacks value. It is, therefore, not so 
much the question how much educational 
training you have as it is how you use 
it. Some can use a little with great effect, 
because their point of view is right; others 
scatter so badly that they can not use their 
knowledge at all; while some distorted 
minds seem to have a faculty for mis- 
applying a large amount of acquired 
Knowledge through complicated processes 
full of error. To be right, you must be 
one hundred per cent right. Charity may 
pardon human nature its percentage of 
delinquency, but this is a human matter. 
The laws of nature, mathematics, and 
engineering do not pardon anything. The 
man may therefore be absolved from 
censure, but his work must stand the rigid 
test of inviolable law. Nor is it too much 
to say that you must be right the first 


time. Much of our engineering is only 


done once, and it must be done right that 
once. A man who has learned by ex- 
perience to do a thing deserves no credit 
for doing it right. He is then only a 
repeating machine. Real power is char- 
acterized by ability to perform right the 
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first time that which a man never did 
before. Such performance involves the 
power to assimilate and adapt experiences, 
of more or less like or unlike kind, in a 
way to bring forth correct results. This 
is the true use of experience, wherein a 
man is a thinking, active power, and not 
a mere repeater. 

Clearness of thought is an essential 
often lacking. This, too, follows froin 
concentration and singleness of purpose. 
Many minds confuse themselves with a 
wealth of ideas, grading from the well 
formed to hazy, indistinct conceptions. 
You can clear your mind by proper habits 
of thought. Train yourself to separate 
essentials and non-essentials and confine 
your consideration to the essentials; to 
distinguish between what you know and 
what you only vagucly surmise, clearly 
eliminating opinion from facts. Nothing 
is more helpful than conference with your- 
self, in which you determine what you 
think of your own thoughts. This is 
aided by the moderate cultivation of sys- 
tem—thinking in an orderly manner, be- 
ginning at the beginning, ending at the 
end, and being sure to have a middle. 
With this there should be no slavery to 
system, but let each find his own logical 
way. 

Besides what are commonly known as 
ideas, men have intuitions—sometimes 
called impressions or opinions—which 
they can not readily prove. These I 
believe are identical with reason, except 
that while reason is composed of a 
sequence of distinct ideas, each capable 
of expression, intuitions follow from the 
capacity of the human mind to integrate 
small ideas and impressions, each of 
which is too small to stand alone, or to 
be readily expressed, but which inte- 
grated form a concrete mental impres- 
sion, called an intuition, and which is 
of exactly the same character as reason, 
except that it is composed of smaller 
and almost intangible units. Do not, 
therefore, discard intuitions as inferior 
to reason. Analysis will sometimes de- 
velop intuition into an expressible logical 
thought. 

You have all had ideas and you will 
have more of them. Some ideas seem big- 
ger than others. These mental forces, like 
other forces, only do work when in 
motion. Hence your ideas are only 
valuable when put into execution, and 
and this often requires more talent than 
to originate them. Some men seem to 
consider their ideas so good that they 
will execute themselves. 

A point of view is involved in the 


power to rationalize. This again is a 
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thing which each man does for himeelf 
in his own best way, and its essence con- 
sists in asking one’s self whether the 
thing is reasonable. It ig a great check 
upon error. It applies equally to nearly 
everything of which engineering is com- 
posed. It is the power of the human 
mind, after performing in more or less 
systematic and conventional ways, to 
stand off and look at results and ask 
one’s self whether they are reasonable. 
One man will figure that certain ma- 
terial weighs two hundred tons, and be- 
lieves it. Another will say that there is 
something wrong in that, for it all came 
on two cars. 

Every young man comes sooner or later 
upon a dilemma, in which he is more or 
less drawn in opposite directions by his 
confidence on the one hand and timidity 
on the other; a desire to perform backed 
by the courage of his convictions, but 
on the other hand resisted by his in- 
ability to see his way through in orderly 
progression to a desired end. Thig ig 
about the time to show your nerve. Don’t 
be dazed and baffled, but make a start. 
Use your wits and you will get some- 
where, and if you can not always see 
the end it will constantly get nearer and 
plainer when you go as far as you can 
see and then see how far you can go. 

Another point of view concerns engi- 
neering expression. This may be through 
designs, drawings, mathematical determi- 
nations, or words, and finally by work 
done. The lamest of these is words. 
All engineering is so non-literary in 
character that the use of language is too 
much neglected, leading to expressions 


that do not properly convey thought. 


In engineering, it is not rhetoric but 
diction that makes expression clear, and 
diction is best learned from the diction- 
ary. It is well for a young engineer 
to cultivate his vocabulary, and learn to 
use words in their right sense. They 
are then usually understood, even by 
those who have less knowledge. A word 
of caution, however, against assuming 
that a lack of facility of expression can 
cloak an absence of knowing what you 
think. Engineering documents, specifica- 
tions and letters are full of misstatements 
due to the careless use of language. Con- 
ciseness can not be _ overestimated. 
Brevity is desirable, but not at the ex- 
pense of clearness. Conversely, a certain 
degree of facility should be acquired in 
reading the words of others. Some 
seem incapable of understanding plain 
language when spoken or written. Any 
one persistently failing to understand 
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the language of others has limitations 
needing correction. 

One of the worst attributes in engi- 
neering, and which is fundamentally 
born of conceit, tends to fasten error, 
censure, and responsibility on others. 
There are times when a man needs to 
stand himself up in front of himself and 
ask: what is the matter with me? The 
capacity of any man to admit his own 
error and frailty of judgment is a meas- 
ure of strength rather than weakness. 

Perhaps no personal attributes are of 
greater importance in the conduct of the 
business affairs of an engineering life 
than good cheer and non-contentiousness. 
Not only because these are right and 
agreeable, but because they enable a man 
to work better, to be better understood, 
and they add weight to his opinions. 
There is a certain reasonable optimism of 
manner which makes a man and his 
ideas welcome, even though they must 
of necessity sometimes be critical. To 
vote aye and believe that things can be 
done makes a man helpful to others and 
to enterprises. Discontent is not a sign 
of progression. 

Each of vou probably has a precon- 
wived notion of following some line of 
engineering. Be careful about your self- 
analysis. The field is large and has room 
for all of the various types of men, some 
of whom incline to constructive opera- 
tions, others toward inventive, some to 
the contemplative. Again, within all 
these divisions, some tend toward pro- 
fessional and others trade work. No one 
can advise what is best for vou. This 
vou must find out for yourself. I can 
not help, however, a certain predilection 
in favor of a young man being just an 
engineer, and not any particular kind 
of an engincer—not specializing while 
too voung, but developing along versatile 
lines, ready to turn his hand equally well 
to any task within his general scope. In 
this, there is a good deal in the point 
of view, and the man who believes he 
can apply himself in one direction about 
as well as another will come nearer doing 
it than one who thinks he can not. 

When you start your practical work, 
vow will doubtless try to improve things. 
That is a legitimate purpose, if not over- 
worked. T am not going to attempt to 
tell you what needs improvement, but 
the one improvement that most things 
need is in the line of sufficiency. You 
can think this over for yourself and apply 
it where it fits. 

There is another point of view seldom 
considered, Tt relates to 


environment 


ELECTRICAL REVIEW 


and the power to vary. It is pertinent to 
engineering. Man ascended through and 
exists under the laws of an organic evo- 
lution, which occurred almost entirely in 
early geological ages, under water, within 
a few miles of shore, under substantially 
constant temperature, constant pressure, 
and uniform food supply, and thus in 
about the simplest possible environment. 
It was caused, primarily, through the 
force known as the power to vary, and 
the reason that evolution spanned the 
space from the simple cell to the verte- 
brate animal in so short a time was that 
this power was not resisted by complex 
environment. When organisms emerged 
from the water to the more complex en- 
vironments of the land, and as environ- 
ment grew constantly more intricate, its 
resistance retarded evolution and resulted 
in fixation of species until ordinal evo- 
lution practically ceased. It is the com- 
plexity of the environment of the world 
that presses upon you and tries to hold 
you back from the exercise of your native 
power to vary. A good environment is 
eertainly less harmfully resistant than 
a bad one, but remember that environ- 
ment is not a force. It is not a producer. 
You are the producer. Whatever be vour 
power to vary, environment will only re- 
sist and reduce it. 

Therefore, remember that all the good 
vou accomplish is going to come out of 
yourself. You can not borrow it and you 
can not make it out of that which has 
been poured into you by education or 
otherwise. All that you receive is only 
a certain quantity of knowledge, acquired 
by education, experience, or other train- 
ing, Which will have a certain influence 
upon what comes out of yourself as vour 
own. It is the inherent capacity to per- 
form with your own brain which will 
make vou what vou become, and not the 
mere transmission of that which you have 
acquired. Your knowledge, therefore, is 
of little avail until you make it in- 
herently a part of yourself through 
mental assimilation and utilization. The 
clearer you comprehend these things, the 
more readily you can make use of them 
as against the process of mere acquire- 
ment with a vague motive that in some 
way or other what you acquire may be 
of benefit, or that environment will be 
the force that makes vour talent effective. 
Some have gone through experience with- 
out acquiring it, and many a man who 
has received an education has not got 
any beeause he allowed it to be a thing 


apart from his personality and it slipped 
away, 
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Kryptol, a New Substance for Elec- 
tric Heaters. 

United States Consul-General Frank 
H. Mason, at Berlin, Germany, describes 
in a report a resistance material recently 
invented for heating purnoses. This has 
been designated as krvyptol. The new 
substance is a mixture of graphite, car- 


borundum and clay, so combined as to 


form a loose, granular mass of powder of 
different grades. 

This substance is used as the conduct- 
ing material in various forms of electric 
heaters. One form, adapted for cooking 
purposes, consists of a porcelain tray 
about two feet square, with two carbon 
electrodes fixed at ornosite sides. The 
krvptol powder is spread over the surface 
of the tray to a depth of about one inch. 
Coming in contact with the electrodes, it 
closes the circuit, and in a very short time 
is raised to incandescence. The cooking 
utensils may be placed directly upon this, 
and the amount of heat is regulated by 
brushing to one side as much of the 
material as is not needed, or by varying 
the depth of the powder on the tray. The 
greatest heat is developed where the layer 
of kryptol is thinnest. When it is de 
sired to discontinue the heat, the circuit 
is broken by brushing the powder away 
from one of the electrodes. 

Other forms of heaters for warming 
rooms are constructed in somewhat the 


same style as steam radiators, the device 
consisting of a cast-iron, flanged radia- 
tor, the interior of which is glazed so as 
to insulate the kryptol mass with which 
it is filled. At each end of the radiator 
an clectrode—usually of gas carbon—'s 
introduced. An ordinary heater of this 
tvpe takes from four to five amperes at 
120 volts. a 

This substance is being used in 1M- 
dustrial work, for annealing metals or 
for any purposes requiring an easily regu- 
lated source of heat. The kryptol, it 1 
said, will withstand any temperature Up 
to 3,000 degrees centigrade. 


Municipal Lighting in the Dominion 
of Canada. 

The city council of St. John, New 
Brunswick, announces that W. R. Holio- 
way, consul-general at Halifax, Nova Sco- 
tia, may purchase the plant which provides 
clectrie lights for the west side of the 
city and run it as a civic enterprise. The 
following statement shows the present ex- 
pense: cost of lighting the north end of 
the city from a station owned by the city. 
#75 a light; cost of lighting the east end 
of the city by lights rented from the street 
railway company, $85 a light; cost 0 
lichting the west end of the city by the 


company it is now proposed to buy out. 
$103 per light. | 
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The Highest Fall in the World. 


The Hydroelectric Station in the Valais Canton, Switzerland, Utilizing a Head of 950 Metres (3,116 Feet). 


HIS fall of water has been created 
T to develop the power of lake Tanay, 
in the canton of Valais, Switzer- 
land, and it is interesting not only on 
account of its extraordinary height, but, 
as well, on account of its power. 
The installation, which is about to be 
put into service, utilizes the highest fall 
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region the rain and snow amount to more 
than this, but these figures have been 
taken as a limit in order to allow for 
evaporation, although the latter is often 
compensated for by condensation not regis- 
tered by the rain gauge. 

With a fall of 920 metres (3,018 feet) 
and an efficiency of seventy-five per cent 


available energy of the lake is 30,000,000 
horse-power-hours per year, this is equiva- 
lent for a lighting service of 30,000 horse- 
power with an average fall of water, and, 
under the same conditions, for a mixed 
service of power and light of 15,000 horse- 
power. 

Lake Tanay is situated about three 


View OF INTERIOR OF THE Tanay LAKE HYDROELECTRIC STATION. 


which has been developed as yet in the 
whole world. The difference in level be- 
tween the intake and the discharge is 950 
Metres (3,116 feet), and the effective fall 
utilized is 920 metres (3,018 feet). 

The surface of the hydrographic basin 
of Jake Tanay is seven and one-half 
square kilometres (2.9 square miles). The 
annual rainfall is 1.6 metres (5.25 fect) 
for this basin, so that it receives 12,000.- 
000 cubic metres of water (424,000,000 
cubic feet) per vear. Actually in this 


at the turbines, each litre per second gives 
9.2 horse-power. In order to allow for 
losses during operation, this may be taken 
as nine horse-power. Hence one horse- 
power consumes £00 litres—that is to say, 
the basin of lake Tanav receives sufficient 
water to give 30,000,000 horse-power-hours 
per vear. This may be developed as 
30.000 horse-power for 1.000 hours per 
vear, or 15,000 horse-power for a vear of 
2.000 hours, or 10,000 horse-power for a 


3.000-hour vear. In assuming that the 


kiiometres (1.9 miles) from the Rhone, 
on the left bank, and about five kilometres 
(3.1 miles) from the point where the 
Rhone flows into lake Leman. The sta- 
tion which utilizes the water of lake Tanay 
is situated up-streain from the village of 
Vouvry, which is itself about one kilome- 
tre (0.62 mile) from the Rhone. This 
station transforms the energy of the water 
under a high head into mechanical energy. 
and the latter into single-phase alternat- 
ing current of 6,000 volts, which is dis- 
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tributed over the system of the Société des 
Forces Motrices de la Grande-Eau, which 
company already operates another generat- 
ing station on the Grande-Eau river ten 
kilometres (6.2 miles) from Vouvry. In 
winter the water of the Grande-Eau falls 
considerably, so that the extreme limit of 
its utilization has been reached, and this 
condition has brought about the building 
of the Vouvry station. 

The alternators of the two stations, hav- 
ing the same voltage and frequency, are 
svnchronized on the same distributing sys- 
tem. This coupling of the stations gives 
not only a greater reliability to the service, 
but it makes available a power much great- 
er than the sum of the available powers 
of the isolated stations. 


In examining successively the different - 


parts of the Vouvry installation, it is 
well to follow the course of the water. On 
the shore of the lake an intake well has 
been constructed. The mouth of this well 
has been placed so high that it is never 
submerged. even during times of abnormal 
floods. This well is thirty metres (98.4 
feet) deep, and is divided into two parts 
bv a vertical partition constructed of per- 
forated sheet iron. The up-stream com- 
partment of this well receives the mouth 
of a tunnel of small cross-section, which 
is constructed almost at right angles to 
the longer axis of the lake. The mouth 
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the wall by a pipe fitting. Above each of 
these pipes conical plugs of cast iron are 
suspended by means of a chain. If the 
chains are lowered, these plugs adjust 


themselves in the pipe, this preventing 


the water in the well from entering the 
tunnel. When the lake is high, the force 
required on the chains to raise these covers 
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of the rocky crest which separates the 
valley of Tanay from the valley of Fasseau 
(Fig. 4). Thirty metres (ninety-eight 
feet) up-stream from the foot of the 
first tunnel is the mouth of a 
second tunnel 100 metres (328 feet) long, 
the axes of the two tunnels being nearly 
at right angles, the second running 
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would be over three tons, if there were no 
counter-pressure. To avoid this, a small 
pipe 100 millimetres (four inches) in 
diameter is attached a little above the 


highest pipe. This is fitted with a valve 
and acts as a by-pass. 
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of this tunnel is closed by a reenforced 
concrete wall, which is pierced by five 
pipes. The first, the upper one, forms a 
manhole 800 millimetres (31.5 inches) in 
diameter, closed by a water-tight cover. 
Toward the hottom there are three cast- 
iron pipes 100 millimetres (15.75 inches) 
in diameter, cach ending in the side of 


The tunnel leading from the well is 
000 metres (984 feet) long, with a cross- 
section of three square metres (32.25 
square feet), which, although it is cut en- 
tirely through hard rock, is lined with 
cement. The difference in level between 
the two ends of this tunnel is two metres 
(6.5 feet), and it debouches at the middle 


toward the east. A little up-stream from 
the point of intersection of the two tun- 
nels a wall of reenforced concrete is built 
across the tunnel. This is traversed by 
a pipe forming a manhole, and two other 
pipes 400 millimetres (15.75 inches) in 
diameter, each equipped with a “float” 
valve. A fourth pipe of the same size, 
furnished with a valve, is placed for clean- 
ing. A little below the intersection of 
the two tunnels there is a small partition 
wall erected to retain the water. When 
the station is not drawing water the float- 
ing valves rise, and the flow of water 
ceases. 

The lower end of tunnel No. 2 is walled 
up and furnished with a small cleaning 
valve and a sheet-iron pipe 800 mili- 
metres (31.5 inches) in diameter and 100 
metres (328 fect) long. A third tunnel, 
cemented as the first two, is 300 metres 
(984 feet) long. At its lower end the 
water passes again into a sheet-iron pipe 
800 millimetres (31.5 inches) in diame- 
ter, which is 1,200 metres (3,937 feet) 
long. In this pipe line no special con- 
struction has been used. It has a mean 
grade of one-half per cent, and it rests 


on a platform three metres (9.84 feet) 


wide, constructed with thin walls one 
metre (3.28 feet) high. The lower end of 
this 800-millimetre pipe terminates 12 
a vaulted room. To its end are attached 
fittings with three tubes, each 500 milli- 
metres (19.7 inches) in diameter. Two 
of these pipes are closed by strong covers, 
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and they will be used later when the de- 
mand upon the system makes it necessary. 
From the third pipe starts the pipe line 


which descends to the station. 


Up to this point the head of water has 
not been greater than twenty-one metres 
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gins immediately below the valve. Run- 
ning nearly in a straight line, it has the 
steepest slope in the world. In a length 


of 1,940 metres (6,365 feet) the dif- 


ference in level is 900 metres (2,953 
feet). The pressure therefore increases 
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(sixty-nine feet), but from here on it 
increases very rapidly. 

This location seemed very suitable for 
placing retaining-valves intended to re- 
duce, as much as possible, the escape of 
water in case of a break in the pipe line 
below it. This retaining-valve is formed 


of a spherical chamber enclosing the valve 


proper. The movement of the latter is 
controlled by a horizontal guide, and the 
valve is held away from its seat by a lever 
and a movable counterweight. As the 
water passes through the annular space 
around this valve there is a loss of head, 
which increases as the square of the 
velocity of the water, thus causing a large 
difference in pressure between the two 
faces of the valve. It is therefore easy 
to adjust the position of the counter- 
weight so that the valve will close when 
the water reaches a predetermined speed. 
This apparatus is furnished with a by- 
pass and two air valves, the one to enable 
the valve to be reopened after it is closed, 
and the other for liberating the air when 
the pipe is filled with water. Below the 
valve a vertical pipe, 400 millimetres 
(15.75 inches) in diameter and twenty- 
five metres (eighty-two feet) high and 
open to the air, has been placed on the 
800-millimetre pipe. The object of this 
is to reduce to an inoffensive maximum 
the flow produced when the valve is 
closed, 

The main descent of the pipe line be- 


very rapidly. In order not to multiply 
the different types of pipe, a type which 
will support the greatest pressures has 
been adopted from the beginning of the 
descent. 

The angles in this line have been made 
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obtain any angle whatever less than teu 
degrees. 

The first section of the pipe line is 634 
metres (2,053 feet) long, and 500 milli- 
metres (19.7 inches) exterior diameter. 
The thickness of the metal increases from 
seven millimetres (0.27 inch) to 11.5 
millimetres (0.45 inch). This section of 
the pipes terminates in a Y-fitting of 
forged steel. The larger branch is at- 
tached to the pipe coming down the hill, 
and to each of the other two a stecl 
valve 300 millimetres (11.8 inches) in 
diameter is fastened. Each of these valves 
is the starting point for a pipe line 1,300 
metres (4,625 feet) long, and 341 milli- 
metres (13.5 inches) exterior diameter, 
with a thickness of metal increasing from 
eight millimetres (0.31 inch) to eighteen 
millimetres (0.7 inch). In these sections 
the interior diameter of the pipe changes, 
because the pipes were made in the same 
machine, the span of which was thirteen 
and one-half inches. All of these pipes— 
even those 800 millimetres (31.5 inches) 
in diameter—were delivered at the work 
by means of an overhead cable. 

The station is a large rectangular build- 
ing fourteen metres (forty-six feet) wide 
and sixty-six metres (217 feet) long. The 
basement has a height of four metres 
(thirteen feet), and encloses all of the 
pipes and valves. It is divided longi- 
tudinally into three separate parts by 
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by means of a new device, which, it is 
thought, has been one of the principal 
causes of the success of the line. Each 
change in direction is made by means of 
a pair of false joints fitted at an angle. 
The two pieces are similar, and each is 
furnished on its cylindrical exterior face 
with a groove which runs only part way 
around, By means of a special key it is 
possible to turn each piece, and thus 


lines of columns carrying arches on which 
rest iron beams 220 millimetres (8.6 
inches) high, spaced one-half of a metre 
(1.6 feet) apart, and filled in with con- 
crete. The central aisle contains the 
electrical conductors, while the outer two 
aisles enclose the pipes and valves, as well 
as the discharge canals. 

The first floor consists of one large hall 
having at each end a raised part one and 
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one-half metres (five feet) high and five 
metres (16.4 feet) deep. On these plat- 
forms are the electrical switchboards and 
the levers which control hydraulically the 
different valves. Each turbine can thus 
be put into operation or stopped without 
it being necessary for the attendant to 
leave the switchboard. 

Below each platform there is an inter- 
mediate floor and a basement, each 2.75 
metres (10.4 feet) high. These floors 
serve ag a battery room, storeroom and 
living apartments for part of the 
personnel. 

As has been shown above, the pipe line 
has an exterior diameter of 341 milli- 
metres. This terminates at its lower ex- 
tremity in a valve, of which the interior 
diameter is 300 millimetres (11.8 
inches), corresponding, within a few 
millimetres, to the interior diameter of 
the pipe line. This valve is a simple 
gate valve operated by hand, fitted with 
a by-pass. Its purpose is to shut off 
completely the water in case repairs are 
to be made below it. This valve is fol- 
lowed by another large valve, also 300 
millimetres in diameter, which is a pis- 
ton valve operated hydraulically, and con- 
trolled from the switchboard. It is in- 
tended to be closed rapidly in case of 
accident. The large piston valve is fol- 
lowed by a cross of cast stecl. One of 
the openings of this cross is of the same 
diameter as that of the valve; the other 
three branches are 210 millimetres (8.26 
inches) interna] diameter. One of these 
branches is closed by a strong cover- 
ing and is intended for future use. 
It will be connected to a second pipe 
line 341 millimetres in diameter now 
being laid down. 

The other two branches go to the tur- 
bines. Separating from this point, the 
installation is divided into two parts, 
quite different, although having the same 
purpose, which is to produce each 1,000 
horse-power by means of two 500-horse- 
power „units, and to obtain thus single- 
phase alternating electric current at 
6,000 volts. 

The dynamos driven by these two tur- 
bines run at 1,000 revolutions per minute, 
have revolving fields, and _ exciters 
mounted on the shaft. The moving-field 
type of generator was adopted because it 
was hoped to obtain in this way more 
silent operation. Quite the contrary effect 
was produced. The noise being intoler- 
able, the builders decided to modify the 
construction of the moving part, pro- 
viding for interior ventilation, and cover- 
ing the exterior with smooth aluminum 
discs. The result was excellent, and now, 
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in spite of the great speed, the small 
pinions of the governors are the only 
parts of the entire equipment which make 
any appreciable noise. 

Each turbine has two distributing 
nozzles rated at 500 horse-power each. 
One is fixed, the other movable. The 
turbine proper is mounted directly on 
the dynamo shaft, which here is turned 
conical. The diameter of the turbine is 
1.2 metres (3.9 feet). Its normal speed 
is 1,000 revolutions per minute. In case 
of a quick interruption of the current co- 
incident with a damaged governor, or 
when operating without a governor, the 
maximum possible speed obtainable is in 
the neighborhood of 2,000 revolutions per 
minute. 


One of the most remarkable parts of 
the 500-horse-power apparatus is the 
governor, which was designed by the 
engineer M. Michaud. These governors 
are controlled by small motors. They are 
exceedingly simple and operate perfectly. 

The general arrangement on the other 
side of the hall is the same, except that 
these alternators are separately excited, 
and there are consequently two small tur- 
bines, each rated at twenty-five horse- 
power, for driving the exciters. One ex- 
citer is sufficient not only for the two 
alternators at that end of the room, but 
for the other two which will be installed in 
the future. From the reports of the con- 
struction it is seen that the water rights, 
the ground, buildings and all of the work 
and the machines, including the electrical 
apparatus and the switchboard, cost about 
800,000 francs ($160,000). This gives 
400 franes ($80) per horse-power for the 
first 2,000 horse-power. The second 
2,000 horse-power will necessitate only 
a new pipe line 341 millimetres in 
diameter, the turbines, dynamos and the 
necessary switchboard apparatus. These 
will cost about 300,000 francs ($60,000), 
which will bring the average price for the 
first 4,000 horse-power down to 275 
francs ($55) per horse-power, The in- 
take for water, the tunnel and the upper 
part of the pipe line, as well as the 
buildings, have been designed to take care 
of 12,000 horse-power, and the mean 
price per horse-power will continue to 
decrease as the output of the installation 
increases. 

Omitting the cost of electrical appa- 
ratus, the figures given above show that 
the cost per mechanical horse-power is 
about fifty frances ($10). The turbines 
were constructed in part by the Ateliers 
Mechaniques de Vevey, and partly by Du- 
villard, of Lausanne, who also made the 
governors, the valves and the pipes. 

The electrical apparatus has been fur- 
nished, half by Brown, Boveri & Com- 
pany, of Baden, and half by the Com- 


pagnie de Industrial Electrique, of 
Geneva. 
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High Speed and Safety in Passenger 
Service. 


German engineers are not satisfied, says 
Ratlway Age, with railway speeds of sixty- 
five to seventy miles an hour, and at 
considerable expense are teaching us what 
conditions are necessary for the very high 
speeds of 120 to 130 miles per hour. On 
account of the use of electric motors in 
the Zossen experiments it was possible to 
measure accurately the power expended 
in propelling a single car, and when ac- 
celerating up to 120 miles per hour 2,000 
horse-power was recorded at the collector 
on the car, and at a constant speed of 110 
miles per hour 1,300 horse-power was 
expended. The head-end resistance due 
to the atmosphere at a speed of 120 miles 
per hour is equivalent to 1,100 horse- 
power. The enormous amount of power 
required to propel a single car at speeds 
over 100 miles per hour is thus seen to 
be one of the principal objections to high 
speeds, on account of its great expense 
and the limited carrying capacity of the 
cars. 

It was found also that it was not safe 
to haul a second car as a trailer at very 
high speeds on account of lateral oscil- 
lations, even on a track almost entirely 
straight. High-speed traction requires 
the track to be almost free from curves, 
and for the very high velocities we are 
now considering the curves should not be 
less than one mile in radius. Such a 
service would require the reconstruction 
of many of our trunk lines. While it 
is not likely that schedules above 100 to 
125 miles per hour will ever be attempted 
on our present lines with steam loco- 
motives, such speeds with electric trac- 
tion and specially constructed track have 
been shown to be practicable and safe 
and will doubtless be used for a limited 
service between large cities in this country 
before many years. In order to make a 
commercial use of the results of their 
high-speed experiments, the Germans at 
Berlin are seriously considering a new 
high-speed line between that city and 
Hamburg. 

As the schedule speed increases the 
weight of train and the number of cars 
decrease, and it is not possible to haul 
present trains of eight or ten Pullman 
cars at sustained speeds of sixty-five or 
seventy miles per hour with either steam 
or electric locomotives. Electric traction 
at a speed exceeding 100 miles per hour 
will probably be with a single car, and 
such a car with motors saa eee for a 
purpose, and capacity for the necessar 
number of passengers to make it profit- 
able, will be heavy enough to hold iteelf 
down to the track of regular gauge, and 
it will not he necessary to resort to the 
more expensive construction required for 
the monorail. The first important con- 
clusion drawn from the Zossen experi- 
ments, by the engineers in charge, is that 
permanent way constructed in accordance 
with the present standard specifications 
for first-class main lines of the Prussian 
state railroads is safe for a line for elec- 
tric trains running at a speed of 125 miles 
per hour. 
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ELECTRICAL POWER-GENERATING 
STATIONS AND TRANSMISSION.' 


BY L. B. STILLWELL. 


Generally speaking, in electrome- 
chanics, ag elsewhere, the simplest organi- 
zation of apparatus—that which involves 
the least number of links in the chain 
connecting cause and effect—is the best. 
Almost invariably it is the cheapest, the 
most reliable and the most efficient. In 
observing the progress of an advancing 
art, one can not go far astray if this test 
is applied. 

The simplest organization of electric 
apparatus for generating and transmit- 
ting power and utilizing it in mechanical 
form obviously comprises only a dynamo, 
a transmitting circuit and a motor. If 
but one dynamo and one motor be used, 
the switch-gear at both ends of the line 
may be very simple. If several dynamos 
be used for the generating plant, the 
organization of switch-gear at that end of 
the line necessarily becomes more compli- 
cated, and similarly an increase in the 
number of motors implies increased com- 
plication of switch-gear at the receiving 
end of the transmitting circuits. In 
large plants, the switch-gear becomes a 
very important element in the organi- 
zation of apparatus. 

The development of electric apparatus 
during the last decade naturally has been 
directed primarily by the search for 
economy. The history of its progress is 
a record of successive attempts to attain 
given results at less, and still less, cost. 
Ten years ago the inherent limitations of 
continuous-current distribution were mak- 
ing themselves strongly felt. They had 
been appreciated many years before that 
time in a theoretical way, but it is, per- 
haps, not more than ten years since the 
companies operating electric lighting and 
power plants in our cities began to realize 
fully that a potential exceeding 220 volts 
Was a commercial necessity. 

In the generation and transmission of 
the power supply, considerations of 
economy in production and distribution 
and of the importance of centralization of 
control have led, in a number of instances, 
to the adoption of a relatively complicated 
organization of apparatus, comprising 
alternating-current generation at high 
potential, transmission at this potential 
to a number of auxiliary or substations, 
transformation to lower potential and 
conversion from aiternating current to 
continuous current by transformers and 
converters located at these points, and 
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distribution of the converted current to 
the moving car equipment by trolley con- 
ductors or contact rail. It is clear that 
such an organization of apparatus is not 
ideal. It is far too complicated. Never- 
theless, when properly designed, con- 
structed and installed, it is effective 
and efficient. Were alternating-current 
motors equivalent to continuous-current 
motors available, the converters and by 
far the larger part of the switch-gear in 
substations could be eliminated, attend- 
ants at the substations would be radically 
reduced in number, or altogether dis- 
pensed with, and the substation buildings 
would be reduced to about ten per cent 
of their present cost. The efficiency of 
the system from dynamo to motor under 
full load would be increased from three 
to ten per cent, depending upon the 
size of the converter unit displaced, and 
the operation of the system, as a whole, 
would be greatly simplified and its relia- 
bility increased. 

As regards transmission for operation 
of railways equipped with electric rolling 
stock, particularly railways comparable 
in length and in general operating con- 
ditions with the steam railways of to-day, 
the substitution of the alternating-cur- 
rent motor for the continuous-current 
motor secures great advantage in respect 
to the simplicity and reliability of the 
transmission system, its cost and also 
its ability to provide adequately for con- 
gestion of traffic. 

The saving in cost will, in the largest 
plants, amount to not less than $25 per 
kilowatt, and in smaller plants, it will 
be materially greater. 

The substitution of a trolley potential of 
not less than 2,000 volts for the normal, 
continuous-current trolley potential of 
550 volts, which becomes possible by 
adopting the alternating-current motor, 
practically avoids the difficulty which the 
converter system of supply encounters in 
dealing with conditions of congested 
tratlic. In the case of the converter 
system, such congestion as frequently oc- 
curs in railway traffic implies load upon 
adjacent substations, which in extreme 
cases may amount to several times the 
normal Joad upon these stations, and pro- 
vision for such congestion involves, there- 
fore, the installation of substation appa- 
ratus and of distributing circuits to and 
from the substations greatly in excess of 
the apparatus required for conditions of 
normal operation. The use of alter- 
nating-current distribution at 2,000 volts 
(or more) from the transformer sub- 
stations naturally and auto- 
matically for temporary concentration of 
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the power supply normally distributed 
over a considerable section of the line. 

Should experience demonstrate that it 
is practicable to use in regular operation - 
trolley potentials as high as 12,000 volts, 
which was the potential used in the trials 
at Zossen, a railway of some length, e. g., 
thirty or forty miles, could be supplied 
economically without the use of either 
step-up transformer at the power-house 
or step-down transformers along the line, 
the only transformers required being those 
carried upon the locomotive or motor car 
and used for the purpose of reducing 
the trolley voltage to a potential suitable 
for motor operation, and it is even pos- 
sible that these transformers also may be 
dispensed with. On the other hand, if 
the simple, efficient and comparatively 
cheap transformer be used in power-house 
and substations, there appears to be no 
reason in general why 50,000 or 60,000 
volts should not be used in the transmis- 
sion circuits, and the adoption of a higher 
transmitting potential implies at least 
corresponding increase in the economical 
radius of transmission, and, therefore, in 
the length of track that can be supplied 
with power from a single generating sta- 
tion. It is not transcending the limits 
of conservative engineering statement to 
say, that to-day the art of generating and 
transmitting electricity and the art of 
utilizing energy thus transmitted for trac- 
tion purposes are such that sections of 
trunk-line railways, 300 miles in length, 
can be supplied economically, and oper- 
ated from a single power-house located 
midway between the ends of the section. 

While the advantages of the single- 
phase, variable speed motor for traction 
purposes are obvious, American engineers, 
and designers in general, have apparently 
failed to realize, and they have obviously 
failed to develop in practical form, the 
possibilities of the tri-phase motor in trac- 
tion work as those possibilities have been 
realized and developed by Ganz & Com- 
pany, upon the initiative and under the 
able direction of DeKando. By far the 
most extensive and efficient alternating- 
current traction installation in operation 
to-day is the tri-phase alternating-current 
equipment installed by Ganz & Company, 
and operated for the last three years on 
the Valtclline line between Lecco and 
Sandrio. The length of this line is sixty- 
six miles. It operates through a difficult 
country having many grades, some of 
which exceed two per cent. It has many 
curves. There is considerable snow in 
winter, and a very large proportion of the 
line being located at the foot, or along 
the slopes of steep hills, it is difficult to 
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keep the tracks clear, and, in general, 
conditions of operation are such as con- 
stitute a fairly severe test of any traction 
system. The road handles a passenger 
and freight traffic of something over 
200,000 ton-miles per day. Power is sup- 
plied by alternating-current transmission 
at 20,000 volts from dynamos driven by 
water power, the potential of the trans- 
mitted energy being reduced to 3,000 volts 
by transformers located in substations or 
kiosks placed at intervals of approxi- 
mately six miles along the line. The po- 
tential used upon the trolley circuits is 
3,000 volts. The system being three- 
phase, two trolley wires are used, and 
the track forms the third conductor of 
the circuit. The frequency adopted is 
fifteen cycles per second. That the sys- 
tem is successful is sufficiently demon- 
strated by the fact that the Rete Adria- 
tica, the company which operates all the 
government railways in the eastern part 
of Italy, in July, 1904, accepted the com- 
plete installation, taking it off the hands 
of the contracting company which had in- 
stalled it, several months before the ex- 
piration of the time during which, under 
the contract, the contracting company was 
to operate the equipment in order to 
demonstrate its success or failure. 

Output and Size of Dynamos—In con- 
sidering changes which have occurred in 
respect to output and dimensions of dyna- 
mos, it is interesting to note the increase 


in output and consequently in dimensions 


of given types, such increase resulting 
directly from the demand for larger power 
units. The increase in dimensions, and 
still more in output of dimensions, during 
the last ten years has been marked. At 
the time of the Chicago Exposition, less 
than eleven vears ago, the largest alter- 
nator constructed in the United States 
was rated 750 kilowatts, and the practical 
limit of its output did not greatly exceed 
its normal rating. It was a belt-driven 
machine with revolving armature, the 
speed being 150 revolutions per minute, 
and the frequency sixty cycles per second. 
A so-called 1,500-kilowatt, continuous- 
current, railway generator direct-con- 
nected to a vertical compound engine was 
‘shown, but the machine to-day would not 
be rated 1,500 kilowatts. In Berlin, several 
~50-kilowatt continuous-current dynamos, 
direct-driven by vertical engines, were in 
operation (Ganz, of Budapest, had con- 
structed a few alternators of about the 
same rating), and up to that time the 
writer thinks nothing of greater output 
had been produced upon the Continent. 

In England, at the Deptford: station, 
Ferranti had constructed one or two 
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machines rated 1,250 horse-power (935 
kilowatts), and had designed one of 
7,500 kilowatts, which was subsequently 
constructed but never operated com- 
mercially. The smaller machines were 
belt-driven. The large one was direct- 
connected to its engine. 

Following these machines, the first note- 
worthy increase in output brings one to 
the Niagara generators, which were de- 
signed in 1893-94, and began commercial 
operation in the autumn of 1895. Up to 
the present time sixteen machines of the 
original Niagara type and five of the in- 
ternal revolving field type have been in- 
stalled by the Niagara Falls Power Com- 
pany. The output of each of these 
machines is 3,750 kilowatts. There are now 
under construction for the same company 
six machines, each of which ig rated 7,500 
kilowatts. The most powerful steam- 
driven dynamos, thus far installed, are 
the 5,000-kilowatt alternators used by the 
Interborough Rapid Transit Company at 
its power-houses in New York city. These 
dynamos are capable of delivering 7,500 
kilowatts for two hours with rise of tem- 
perature not exceeding fifty-five degrees 
centigrade. The largest continuous-cur- 
rent dynamos hitherto constructed in 
America are rated 2,700 kilowatts. 

The change from belted connec- 
tion to direct connection involved a 
very material increase in the di- 
mensions and weight of dynamos of given 
output. Some increase in cost per unit 
of output also resulted, but this has been 


offset in a large degree, if not entirely, 


by reduction in cost due to reduction 
in cost of constituent material and to im- 
provements in manufacture. Following 
the general adoption of the direct-con- 
nected unit, or more accurately, perhaps, 
coincident with this gradual adoption, the 
steam turbine has been undergoing de- 
velopment and within the last two or three 
years a strong tendency to increase the 
speed of alternators has resulted from its 
rapid introduction as a substitute for the 
reciprocating engine. 

Increase of Potential of Dynamos— 
Alternators are now frequently wound for 
potentials which were practically impos- 
sible ten years ago. This is in part due 
to improved design but, in greater degree, 
it is due to improved insulating material. 
It is noteworthy that Continental prac- 
tice has led American practice in the 
gradual increase of potential. 

Efficiency of Dvynamos—Improvement 
in efficiency has been less marked than 
improvement in insulation for the ex- 
cellent reason that the state of the art 
ten vears ago left more room for improve- 
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ment in the latter than in the former. 
Improvements in design have resulted 
in a reduction of the losses due to magne- 
tization of the iron, effected by better 
proportioning of the quantity of iron 
magnetized and the intensity of magne- 
tization, and also by some reduction in 
length and increase in cross-section of the 
copper circuits traversed by the armature 
and field currents. Indirectly also, the 
losses have been reduced by improved 
methods of ventilation which have re- 
sulted in lowering the maximum tem- 
peratures attained in operation. There 
has also been some improvement in the 
conductivity of average commercial cop- 
per available in dynamo manufacture, re- 
sulting in some further slight decrease 


‘in losses due to resistance. 


In the manufacture of continuous-cur- 
rent dynamos, little if any change has 
occurred during the last ten years in re 
spect to potentials for which machines of 
this class are wound, the practical limit 
for those of constant potential and large 
output, now, as then, not exceeding 750 
volts. The usual commercial potential 
for railway service is 550 volts and for 
general lighting and power service either 
220 or 110 volts. In continuous-current 
dynamos delivering constant current at 
variable voltage, there has been a strong 
tendency to increase the potentials com- 
monly used in arc-lighting servie. 
dvnamos of this type developing from 
6,000 to 7,000 volts at their terminals, 
having been extensively introduced. 


Regulation—The potential regulation 


of alternators has been greatly improved 
in recent years. In the design and con- 
struction of continuous-current dynamos, 
it is easy to obtain a practically constant 
difference of potential at terminals under 
loads varving from zero to full rated out- 
put by using the well-known compound 
field winding, but in the case of alter- 
nators, although various expedients aim- 
ing to accomplish a similar result have 
been proposed, no equivalent of the com- 
pound winding of the continuous-current 
dynamo is generally used. In the early 
design of alternators of large output, also, 
at least in America, there was some hesi- 
tation for a time in attempting to obtain 
very close potential regulation, difficulty 
being apprehended in the construction of 
switching devices adequate to deal with 
the tremendous currents which such al- 
ternators produce under conditions of 
short-circuit. Remarkably effective 
switches, automatic and otherwise, are 
now available, and it is usual to make 
the fields of alternators very powerful 
magnetically as compared with the re- 
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active effect of the armature winding, and 
potential regulation of six per cent, and 
even five per cent, between limits of full 
load and no load is not uncommon, while 
regulation exceeding eight per cent is not 
considered good practice. 

Ventilation—Perhaps nothing during 
the last ten years has accomplished more 
substantial results than the close attention 
which designers, during that period, have 
bestowed upon the question of dissipating 
internal heat. Improvement in this re- 
gard, which has been effected chiefly by 
the liberal use of ventilating spaces in the 
body of the armature core, and by pre- 
determination and utilization of the air 
currents established by rotation of the re- 
volving element of the machine, has been 
very marked. Substantial gain has also 
resulted from the practice of building up 
field windings by bending on edge unin- 
sulated copper strap of rectangular sec- 
tion. Improvement in heat-resisting prop- 
erties of the insulating material has done 
much to increase the reliability and dura- 
bility of dynamos, and the more effective 
ventilation provided has resulted in a de- 
cided increase in ratio of output to weight 
and cost. 

The Adoption of Standards—In 
America great progress has been made in 
the adoption of standards in the manu- 
facture of electrical apparatus. 'The ad- 
vantages of manufacturing large numbers 
of machines identical in construction are 
obvious, and it is probably safe to say that 
the relatively rapid extension of the use 
of electric power and lighting machinery 
in America is due in no small degree to 
frank recognition of these advantages, not 
only by the manufacturer but also by the 
engineer. 

Organization of Generating Plants— 
During the last decade, the accepted prin- 
ciples of plant organization in the case 
of continuous-current apparatus have not 
materially changed. The average size of 
the generating unit has increased, and the 
size of the largest available generating 
units has about doubled, i. e., the largest 
continuous-current units to-day approxi- 
mate 2,700-kilowatt output, while the 
largest in commercial use ten years ago 
were about half that rating. The average 
size of continuous-current installations 
also has grown materially, installations 
aggregating 10,000 kilowatts being not un- 
common. The largest installation of this 
class, however, up to the present time, do 
not exceed about 15,000 kilowatts. 

The largest continuous-current installa- 
tions are not comparable in size with some 
of our modern alternating-current plants, 
and in the organization of the latter an 
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interesting feature, not usually adopted 
in the former, has been developed and is 
now recognized as standard practice. The 
writer refers to the operation of the 
switching devices in the main power cir- 
cuits by electricity or compressed air. The 
first plant to use this method was that of 
the Niagara Falls Power Company, and 
the agent used was compressed air. 
Changes in Central-Station Design Re- 
sulting from Substitution of Direct Con- 
nection for Belt Drive—During the early 
years of the last decade in America, gen- 
eral substitution of the direct-connected 
unit for the belt-driven unit was rapidly 
effected. In plants using steam, the engine 
was in practically every case one of the 
reciprocating type, the preference of en- 


creasing certainty and force toward the 
vertical engine as contrasted with a hori- 
zontal engine. 

Changes in Central-Station Design Re- 
sulting from Use of Turbines; Space 
Occupied—In the popular mind, and ap- 
parently also in the minds of some en- 
gineers, the great advantage which may 
be expected to result from the substitu- 
tion of steam turbines for reciprocating 
engines is reduction of space occupied. 
In marine work, the reduction in dimen- 
sions and weight is of the utmost value. 
On land, it is far less important. That 
the substitution of turbines for recipro- 
cating engines will, in general, result in 
some economy of space occupied is to be 
expected, but it is pertinent to remark 
that, up to the present time, comparison 
of the areas covered by some of the most 
important plants recently designed and 
using, respectively, these two classes of 
engines, does not support the view that 
the turbine effects any very material 
economy in this direction. In engineer- 
ing matters, generalizations are most in- 
variably liable to exception, but it will 
be admitted probably that, in so far as 
this comparison is concerned, vertical 
space is not very expensive; the difference 
in height of the turbine-driven unit and 
the unit driven by the reciprocating en- 
gine affects only the height of the engine 
room, and this difference involves no 
material difference in cost. The essential 
question, so far as space occupied is con- 
cerned, therefore, appears to be the rela- 
tive area occupied by plants of the two 
classes comparable in output and in the 
number of decks and boilers. A compari- 
son may be made, for example, between 
the plant of the Manhattan division of the 
Interborough Rapid Transit Company in 
New York city and the plant now under 
construction in Chelsea, London, for the 
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London Metropolitan Underground Rail- 
way Company, the alternators for both of 
these plants having been supplied by the 
same manufacturer. In both of these 
plants, two decks of boilers are used. The 
power-house of the London company 
covers an area of 84,960 square feet. It 
is designed to contain ten turbine-driven 
units rated 5,500 kilowatts each, and two 
units rated 2,000 kilowatts each. The 
ground space occupied, therefore, is 1.44 
square feet per rated kilowatt. 

The power-house of the New York 
company covers an area of 85,072 square 
feet, and contains eight alternators driven 
by reciprocating engines. The correspond- 
ing rating of the alternator unit of each 
type is 5,500 kilowatts, and the writer be- 


gineers, on the whole, tending with in- lieves it safe to say that the generating 


unit used by the New York company is 
able to take care of any overload to which 
the turbine-driven unit is adequate. The 
area covered by the New York power- 
house is 85,072 square feet, and the area 
per rated kilowatt output, therefore, is 
1.93 square feet. 

To make the comparison more fair the 
two units of 2,000 kilowatts each, included 
in the design of the London station, 
should be excluded, for it would have been 
possible to install in the New York plant 
units of similar output, similarly located 
and driven by reciprocating engines, had 
the use of auxiliary units of relatively 
small output appeared desirable to the 
engineers who designed that plant. Mak- 
ing the deduction of 4,000 kilowatts of 
the Chelsea plant, the areas per rated 
kilowatt output become for the London 
plant 1.55 square feet and for the New 
York plant 1.93 square feet per kilowatt. 

The most conspicuous examples of 
power-houses using but one deck of 
boilers are those recently erected, re- 
spectively, by the Chicago Edison Com- 
pany and the Interborough Rapid Transit 
Company, New York city. The ground 
space covered by the Chicago plant, in- 
cluding switchrooms, is 171,000 square 
feet, and its ultimate equinment will com- 
prise fourteen 5,000-kilowatt turbines. 
The space occupied is, therefore, equiva- 
lent to 2.44 square feet per rated kilowatt. 
The ground space occupied by the plant 
of the Interborough Rapid Transit Com- 
pany is 692 feet long by 200 feet wide, 
and it is designed to contain twelve units 
driven by reciprocating engines. ‘These 
units were purchased under specifications 
calling for 5,000-kilowatt machines, but 
thev are rated by the manufacturer 5,500 
kilowatts. If the former rating is taken, 
the space occupied per kilowatt output is 
2.30 square feet, or if the manufacturer’s 
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rating is accepted, it is 2.09 square feet. 
It appears, therefore, prima facie, that 
the use of the turbine does not imply 
material economy in dimensions of the 
site requisite for a large electric power 
plant, and it is probable that an accurate 
comparison, having reference, not to rated 
output of the generating units, but to 
actual safe output under operating con- 
ditions, would show results even less 
favorable to the steam turbine. 

The importance of increasing the ratio 
of output to ground space occupied has 
been apparently largely exaggerated in 
the minds of many who have written upon 
the subject. Exceptional cases have arisen 
and will occasionally arise where power- 
houses must be located upon extremely 
expensive sites. With alternating-current 
transmission, however, such cases are ex- 
tremely rare. Instances in which a price 
higher than $6 per square foot has been 
paid for land used as a site for a large 
alternating-current plant are infrequent, 
and a moment’s consideration will show 
that at this price no material crowding 
of expensive machinery is justified. At 
$6 per square foot the saving effected by 
reducing the area per kilowatt from 1.93 
square feet to 1.55 square feet per kilowatt 
—the respective figures for the New York 
and London plants previously referred to 
—is $2.28 per kilowatt. This difference, 
be it remembered, is invested in land 
and at four per cent per annum represents 
nine per cent per rated kilowatt per 
annum. Something should be added for 
taxes, but no allowance need be made for 
depreciation. On the contrary, the value 
of land in cities is almost uniformly in- 
creasing from year to year. Making 
every reasonable allowance, it appears safe 
to say that the saving effected will not 
amount to more than ten cents 
per rated kilowatt per annum, and 
for a 40,000-kilowatt station like the 
Manhattan, the limit of the saving that 
might be effected by a reduction of twenty 
per cent in ground space occupied is 
$4,000 per annum. This is less than one- 
half per cent of the cost of operating 
the Manhattan power-house. Special cases 
will arise where ground space occupied 
must be rigidly economized, and this can 
be done when necessary, whether engines 
or turbines be used. 

That the turbine possesses no very 
material advantage over the vertical re- 
ciprocating engine in respect to ratio of 
output to area of power-houses is due, 
of course, to the fact that the vertical 
reciprocating engine occupies but a small 
fraction of the total area of the plant; 
general features of plant organization 
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being similar, the spacing of the boilers 
usually fixes the proper centres for the en- 
gines or turbines, and such advantage of 
the turbine as it possesses in respect to 
floor dimensions is partially, if not wholly, 
offset by the increased size of the con- 
densers. 

If the steam turbine ultimately sup- 
plants the reciprocating engine in electric 
power plants, the change will be made not 
because there is any controlling difference 
in the ground space occupied, but by 
reason chiefly of other and more im- 
portant advantages. Among these may 
be mentioned the fact that the turbine 
is comparatively a very simple mechanism 
without reciprocating parts. It is com- 
paratively small and light and in due 
time will be relatively cheap. Its high 
speed also tends to reduce materially the 
cost of the direct-connected dynamo as 
has been shown in this paper. The advo- 
cates of the turbine also claim important 
fuel economy particularly under variable 
loads, but this claim has not been ef- 
fectively substantiated in commercial serv- 
ice. The foundations required for tur- 
bines are much less expensive than those 
called for by reciprocating engines. 

= PROGRESS IN TRANSMISSION. 

Transmission by alternating currents 
has undergone remarkable development in 
the last ten years. Power to the amount 
of 10,000 kilowatts, developed by mount- 
ain streams, is transmitted to cities and 
towns in California located at distances 
ranging from 154 to 218 miles from the 
generating stations. These plants use 
40,000 volts for the transmitting cir- 
cuits. Buffalo is supplied with more 
than 18,000 kilowatts from Niagara Falls. 
Montreal is receiving power from the 
Shawinigan falls over circuits eighty-five 
miles in length, operating at 50,000 volts, 
and the plant of the Guanajuato Power 
Company in Mexico is successfully de- 
livering power over circuits 101 miles in 
length, and operating at 60,000 volts. 

Lists of alternating-current transmis- 
sion plants recently furnished by the three 
leading American companies manufactur- 
ing this class of apparatus, show that 
they have installed in the United States, 
Canada and Mexico 447 plants, aggre- 
gating %34,123-kilowatt output. The po- 
tentials range from 125 to 60,000 volts, 
and the transmission varies from a few 
feet to 218 miles. 

The highest potential in commercial 
use is 60,000 volts; the longest distance 
over which power is electrically trans- 
mitted is 218 miles. The largest copper 
conductors used in America for overhead 
transmission at a potential exceeding 


Vol. 45—No. 18 


20,000 volts are 350,000 circular mils 
section, and the largest aluminum conduc- 
tors, similarly used are of 500,000 circular 
mils section. 

An idea of the range and efficiency of 
electric transmission, using potentials now 
in commercial use, conductors of sizes 
now in commercial use and transmitting 
power to the maximum distance thus far 
attained in commercial operation, may 
be conveyed by the statement that at 60,- 
000 volts a three-conductor circuit com- 
prising three copper conductors of 350,000 
circular mils each will transmit 7,500 
kilowatts (10,000 electrical-horse-power) 
a distance of 218 miles with a loss in the 
transmitting circuits which, making due 
allowance for the wattless component of 
the current, will not exceed ten per cent. 

OVERHEAD TRANSMISSION. 

Insulators—Manufacturers of porce- 
lain find it extremely difficult to produce 
single-piece insulators of large dimen- 
sions, owing chiefly to the fact that as 
dimensions increase, differences between 
maximum and minimum thicknesses of 
the porcelain necessarily increase, and it 
becomes almost impossible to fire prop- 
erly and uniformly all parts of the in- 
sulator. In cooling, moreover, the differ 
ences in thickness tend to cause shrink- 
age, cracks, weaken the insulator and 
cause it to break readily under test or 
subsequently in service. For very large 
insulators, therefore, best results are at- 
tained by composite construction, sinc 
by this method of manufacture the difi- 
culties resulting from difference in thick- 
ness and rate of cooling are in great 
measure avoided. American porcelain, 
although much improved during the last 
decade, is not yet equal to the best grades 
in Europe in the construction of 1nsu- 
lators. Improvement in quality of the 
material used imples, to some extent, 
the possibility of using higher potential 
with given thickness of porcelain be- 
tween conductors and pin, but the great- 
est gain that has been made is 1m the 
approach to perfect homogeneity of the 
porcelain. l 

Lightning Arresters—In the earliest 
days of alternating-current development 
in America, arresters of a type which had 
been used with considerable success for 
the protection of apparatus used in tele- 
graph service were tried, but more than 
ten years ago their utter futility in P'™ 
tecting constant-potential circuits SUP 
plied by dynamos of large power had been 
demonstrated. Several interesting typ? 
of arresters had been proposed and mor 
or less experience acquired in their us 
Among these, Elihu Thomsons mag 
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netic blow-out arrester had proved its 
effectiveness in protecting continuous- 
current constant-potential circuits such as 
are used in supolying continuous-cur- 
rent series as arc-lamp systems. This 
arrester is still in very extensive use and 
is generally regarded as effective and 
satisfactory. For the protection of con- 
stant-potential alternating-current cir- 


cuits, which class comprises practically 


all long-distance transmissions, the so- 
called “non-arcing metal” arrester dis- 
covered by Wurts was beginning to de- 
monstrate its fitness to survive the 
majority if not all of its rivals. At- 
tached to this class of circuits, the ar- 
rester must perform the double function of 
preventing abnormal rise of line potential 
and suppressing the arc which tends to 
form across the air gap when the dis- 
charge passes to earth. 

In the best American practice in pro- 
tecting high-potential alternating-current 
transmission circuits, paths to earth are 
provided by several arresters connected 
to each line of the circuit, and between 
each two successive points at which the 
arresters are connected to the line a re- 
actance coil is introduced in the line 
circuit to aid in »reventing the lightning 
discharge reaching transformers or dyna- 
mos, and compelling the discharge to go 
to earth across the air-gaps provided for 
the purpose. Of course, where the line 
potential exceeds 6,000 volts, the number 
of cylinders and air-gaps and the pro- 
portions of the shunt and resistances are 
increased. 

Use of Steel Towers—The plant of the 
Guanajuato Power Company in Mexico 
not only uses higher potential than had 
been adopted previously in commercial 
service, but the construction of its trans- 
mission circuits marks an important step 
in progress by the substitution of steel 
towers for wood poles, and the use of an 
average span of 440 feet instead of the 
usual shorter spans, which range from 
seventy feet to approximately double that 
distance. The plant has been in opera- 
tion for nearly a year, and is said to have 
operated during this period with entire 
success. Taking into account the cost 
of cross-arms and insulators, a line thus 
constructed should be, in general, no more 
expensive than the ordinary wood-pole 
line, while properly designed, it is of 
course far superior with respect to dura- 
bility and appearance. Some engineers 
oppose the use of steel poles or towers 
in connection with iron cross-arms and 
insulator pins on the ground that to sub- 
stitute for wood in the construction of 
pins and cross-arms a material of high 
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electrical conductivity is ill-advised be- 
cause it reduces the insulation of the 
circuits. Undoubtedly it tends in this 
direction, but the experience of the 
Guanajuato Power Company seems to 
demonstrate that insulators, which in use 
may be depended upon to secure effective 
electrical separation of the several wires 
of the circuit, are now available, and 
from a mechanical viewpoint the steel 
tower seems so far superior to the wood 
poles that its speedy general adoption in 
transmission installations of importance 
may be hoped for. In Europe it may be 
noted that steel poles have been used for 
a number of years in some of the more 
important transmission installations, no- 
tably that between Paderno and Milan, 
in which the potential used is 13,000 volts, 
the distance of transmission being ap- 
proximately thirty-five miles. 
UNDERGROUND TRANSMISSION. 
Cables—One of the most important 
gains in the last ten years is the marked 
improvement in reliability of insulation 
and in cost of insulated lead-sheathed 
cables for high-potential underground 
circuits. The advance is due chiefly to 
the evolution of oil-treated paper. In 
the manufacture of these cables, the con- 
ductor is covered by strips of manila pa- 
per wound on spirally in such number 
of layers as is requisite to secure the 
desired thickness of insulation, and the 
conductor thus covered is immersed in 
a vat containing a resinous oil at boil- 
ing temperature. This immersion con- 
tinues until the paper is thoroughly im- 
pregnated by the oil, all air and moisture 
apparently being excluded from it by this 
process. When the treatment is com- 
pleted, the conductor—or several of them 
if the cable under construction is of the 
multiple-conductor type—is covered by a 
lead sheath usually about one-eighth inch 
in thickness, the function of this sheath 
being mechanical protection of the insu- 
lation and exclusion of moisture. Dur- 
ing the last decade, cables of this kind 
have come into very extensive use and 
have proved very successful. As com- 
pared with rubber-insulated cables of any- 
thing like equal cost, they are generally 
considered superior and it seems probable, 
if the lead sheath be preserved and mois- 
ture effectively excluded from the insula- 
tion, that a cable thus insulated will 
outlive much more expensive rubber-insu- 
lated cable. An interesting and in some 
respects most excellent cable recently 
placed upon the market uses, as insulation, 
cambric impregnated by a special oil. 
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This insulation appears capable of with- 
standing temperatures in excess of those 
recognized as the practical working limits 
in the case of rubber and paper, and 
apparently it is also less liable than paper 
to rapid deterioration in case the lead 
sheath should be punctured. 

Conduits and Manholes—Material im- 
provement in the construction of elec- 
tric conduits and manholes has been ef- 
fected within the last five or six years, 
but even now a very large proportion of 
the conduits put down and manholes pro- 
vided are not well designed for their pur- 
pose. If conduits be constructed of six 
layers, each layer comprising six ducte, 
the temperature attained in some of the 
interior ducts will be so great as to ma- 
terially reduce the amount of power 
which can be conveyed through them 
with safety. In the construction of man- 
holes, it is apparently rare to find ade- 
quate dimensions allowed. 

As regards material used in the con- 
struction of ducts in America, vitrified 
clay is used far more extensively than 
any other. Conduits of wood fibre 
treated with preservative compound are 
also available at reasonable cost, and iron 
pipes are used not infrequently in cases 
of special construction, particularly where 
ducts must, for local reasons, materially 
change their direction between manholes. 

The Transformer—Transformers are 
almost invariably used at the receiving 
end of alternating-current transmission 
circuits. They are also frequently used 
at the power-house. This highly im- 
portant apparatus—the key to the art 
of electric power transmission—had at- 
tained a high degree of excellence ten 
years ago. About that time, 930-kilowatt 
transformers wound for secondary poten- 
tials of 11,000 to 22,000 volts were con- 
structed, and they are still in use, their 
efliciency by test exceeding 97.8 per cent. 
But while transformers ten years ago 
were highly efficient and well insulated, 


material improvement has resulted since 


then from the increasing science and skill 
of designers and builders. As in the con- 
struction of alternators, so in trans- 
formers, considerable gain hag resulted 
from the improved quality of sheet steel 
now available. In respect to the steel, 
advance in knowledge of the phenomenon 
designated aging, 1. e., the gradual de- 
terioration in magnetic qualities due to 
heat, has received particular attention 
and is now in large degree preventable. 
The inductive drop has been reduced by 
better relative disposition of primary and 
secondary windings and, particularly, by 
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the expedient of dividing each of these 
windings into several coils. 

Progress in construction for high and 
still higher potentials has been marked. 
For potentials exceeding 25,000 volts, 
oil is usually depended upon as the insu- 
lating medium to secure cffective separa- 
tion of the primary and secondary cir- 
cuits from each other and of both from 
the iron core. For potentials not ex- 
ceeding 25,000 volts, transformers com- 
monly designated “air-insulated” are ex- 
tensively used, although the oil-insulated 
type is also used for potentials as low 
even as 1,000 volts. In the present state 
of the art, there is no doubt that trans- 
formers for potentials exceeding the 
highest now used in the transmission of 
power, viz., 60,000 volts, can be con- 
structed, as is sufficiently evidenced by 
the fact that for testing purposes, trans- 
formers delivering potentials up to 200,- 
000 volts are in use. 

ORGANIZATION OF CIRCUITS. 


In a brief survey of progress in the 
organization and connection of transmis- 
sion apparatus, two devices, neither of 
which ig ten years old, while both con- 
tribute materially to maintaining con- 
tinuity of service over transmission cir- 
cuits, may be noted. These devices are 
the time-limit automatic circuit-breaker 
and the reversed current circuit-breaker. 
The former is used to localize interrup- 
tions of service resulting from short- 
circuit. 

Reversed current circuit-breakers are 
used sometimes between dynamos and 
bus-bars in the power-house, and oc- 
casionally at the receiving ends of two 
or more transmitting circuits which are 
connected in parallel in the substation. 
When thus used, they serve, in conjunc- 
tion with overhead circuit-breakers at the 
generating ends of the transmission lines, 
to automatically cut out of service a 
line which may be accidentally short- 
circuited. The function of the reversed 
current circuit-breaker is most impor- 
tant. Unfortunately, up to the pres- 
ent time, it has not been developed to 
a point where its practical operation may 
he considered thoroughly satisfactory. 

- STORAGE BATTERIES. 

The commercial use of storage bat- 
teries, except upon a very small scale, 
practically dates from 1894, and the 
aggregate of batteries installed in the 
United States during 1895 probably did 
not exceed 4,000-kilowatt-hours upon 
eight-hour rating. Battery installations 
for all classes of service, on August 1, 
1904, rated with reference to the eight- 
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hour discharge, amounted to nearly 
+00,000 kilowatt-hours. 


CONCLUSION. 


In closing, it seems desirable, neverthe- 
less, to point out that while the last 
ten years have been characterized by 
material progress in the design and con- 
struction of electric apparatus used for 
the generation and transmission of power, 
it would be quite erroneous to infer that 
electric apparatus is not to-day fairly 
comparable to other classes of mechanism 
used in the industrial arts in respect to 
stability and permanence of type. It is 
true that the line insulators of 1894 are, 
with rare exceptions, no longer used, that 
lightning arresters during the last decade 
have been much improved, that oiled 
paper has largely superseded rubber as 
insulation for underground cables con- 
veying high-potential currents, that the 
switches now used for high-potential 
alternating currents of large power are 
unlike anything thought of ten years ago, 
that dynamos and transformers, as now 
built, are more efficient and durable, and 
that in the best plants of to-day impor- 
tant features in the oganization and con- 
nection of circuits and in the use of auto- 
matic circuits-breaking devices have been 
introduced which in 1894 were not con- 
ceived, but it is not true that a majority 
of electric apparatus essential to the 
generation and transmission of electric 
power is now in a stage of rapid develop- 
ment. On the contrary, changes in re- 
spect to the specific apparatus just men- 
tioned have been relatively slight during 
the last five years. ‘They were much 
nore radical in the first five years of the 
aecade, and the opinion may be advanced, 
perhaps with safety, that dynamos, trans- 
formers, switches, measuring instru- 
ments, insulators, lightning  arresters, 
cables, conduits, circuit-breaking. devices, 
automatic and other, as now available on 
the market, have reached a reasonably 
stable condition in the evolution of the 
art, and in respect to these constituent 
parts of electric systems for generation 
and transmission of power, no such rate 
of change, as has been observed during 


the last ten yuars, is likely to occur 
during the coming decade. 


Electrical Appliances in Egypt. 


A consular report, quoting from a lead- 
ing German trade paper, says: the imports 
of electrical, telegraphic, telephonic, etc., 
apparatus into Egypt during the years 
1901, 1902 and 1903, were valued at 
about $210,000, $276,000 and $338,900, 
respectively. Of these Great Britain led 
with the lon’s share each year. The 
writer, commenting on the foregoing, ad- 
vises any one wishing to sell to Egyptians 
to establish representatives of the first 
class in Cairo and Alexandria. 
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A Prediction of a New Era of 
Prosperity. 

At the recent meeting of the Illinois 
Bankers’ Association, held at St. Louis, 
October 18, Mr. Frank A. Vanderlip, 
vice-president of the National City Bank 
of New York, and formerly assistant sec- 
retary of the United States treasury de- 
partment, delivered an address upon the 
general financial condition of the country. 


The points brought out in this message are 


worthy of the attention of men engaged 
in any art or science. Although not of 
an engineering nature, the matter closely 
concerns industrial development and en- 
gineering. Mr. Vanderlip said, in part: 

“We were, ten years ago, just emerging 
from the depression of the panic year of 
1893. The whole world was filled with 
distrust in regard to the future of our 
standard of value. Then came the definite 
verdict of the people declaring for a 
sound currency, and following that began 
an unexampled era of prosperity such as 
no other country in any age has ever 
known. 

“The expansion went beyond the ex- 
periences of men of affairs. Our exports 
of manufactures ran up from $183,000,- 
000 to $433,000,000 in half a dozen years. 
In half a dozen years we piled up against 
other countries a trade balance in our 


favor of more than $2,600,000,000, a 


trade balance far larger than the net trade 
balance had been from the beginning of 
our government down to the time when 
this remarkable expansion started. 

“And then we made mistakes. We ran 
into excesses, extravagances and miscal- 
culations. Capital made mistakes of 
over-capitalization; labor made mistakes 
of arbitrary and unwise demands; every- 
hody made mistakes of extravagance. The 
railroads made huge engagements for ex- 
penditures which they felt were necessary 
in order to handle the traffic that was 
pressing on them. For the time being, 
far too great a portion of liquid capital 
was absorbed into fixed forms of invest- 
ment. Bank reserves fel] until they were 
a danger signal pointing with certainty 
to the need for more conservative admin- 
istration. Stock market values, unduly 
inflated by the spirit of optimism which 
was all-pervading, began to melt. 

“Just two years ago this turn came. 
The decline which followed cut a billion 
dollars off the value of securities 10 ê 
few months. The way the country a 
the situation stands to-day as the wen 
striking monument we have yet ane 
to our increasing wealth and nae 
strength. We have grown used to 2 
in business; to regular periods of ex 
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pansion followed by years of depression. 
These cycles have been of varying length, 
but, generally speaking, a decade would 
measure the time from one upturn to the 
next. Men of experience, therefore, ex- 
pected that the depression which started 
two years ago would have to run some- 
thing like the usual course, and would 
last at least for three or four years before 
we had again learned lessons of economy 
and had settled down to a solid basis 
upon which to rear a new structure of 
prosperity. Experience proved a poor 
guide in measuring the upturn; will it 
likewise be at fault in measuring the 
period of depression ? 

“Whether stocks will be higher or lower 
to-morrow, next week or next month, I 
do not know, nor am I particularly con- 
cerned. The fluctuations which mark 
the little surface waves are not mat- 
ters of much moment. It has seemed to 
me appropriate to make some comparison 
of business statistics to-day with condi- 
tions of ten years ago and to note what 
our position will be ten years hence, if 
the material development of the United 
States is to go on with approximately 
the same rate of progress which has 
marked the development of the last ten 
years. I believe it is fair to assume that, 
generally speaking, something like that 
rate of progress will be maintained. 
Certainly the outlook to-day, with cur- 
rency uncertainty given away to a se- 
curely fixed standard of value, with a 
sound and satisfactory banking position, 
and with no left-over panic consequences 
to be reckoned with as was the case ten 
years ago—certainly such a situation 
offers reason for the presumption that we 
are in as favorable a position for develop- 
ment in the next ten years’ period as 
we were at the beginning of the last. 

“Ten years ago we had a population 
of 68,000,000; to-day it is 82,000,000, 
and ten years hence, with this ratio of 
increase, the population of the United 
States will be 98,000,000. The total 
wealth of the United States, according 
to the best estimates which we have, has 
risen in ten years from $75,000,000,000 
to $106,000,000,000. Ten years more of 
increase will make the wealth of this 
country $140,000,000,000. When we re- 
member that such a total will compare 
with a total of $42,000,000,000 in 1880, 
the accumulation is seen to be at a rate 
almost incredible. 

“Our money stock has increased ‘in ten 
years from $1,600,000,000 to more than 
$2,500,000,000, and every dollar of it 
is sound and every dollar of it is on a 
parity with gold. If the money stock 
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increases in the next ten years in the 
same amounts, we will have $3,400,000,- 
000 of circulation at the end of that 
period. Incidentally, it is interesting to 
note that national bank note circulation 
in the last ten years has arisen from 
$172,000,000 to $411,000,000, and one 
might stop to wonder, if this rate of 
increase is to go on, where the govern- 
ment bonds are to come from in the 
next ten years to provide for a further 
increase of national bank circulation of 
$250,000,000 or $300,000,000. 
“National bank deposits in ten years 
have doubled, going up from $1,600,- 
000,000 to $3,300,000,000. State bank 
deposits in that time have trebled, mark- 
ing an increase of from about $660,000,- 
000 to $1,900,000,000. A careful esti- 
mate of the total bank deposits in the 
United States to-day—national, state, 
savings banks and trust companiee— 
brings them up to a grand total of $10,- 
000,000,000, and that compares with a 
total ten years ago of $4,600,000,000. 
The increase has been well over double. 
Will it double again, and will we have 
$20,000,000,000 deposits in 1914? If we 
only make the same actual gain, we will 
have over $15,000,000,000, and barring 
any unexpected interference with our ex- 
pansion, I believe that that is a conserva- 
tive figure and inside the probabilities. 
“In ten years we have seen railroad gross 
earnings increase from $1,200,000,000 
to $1,900,000,000. With only an equal 
actual increase, we will have railroad 
earnings of $2,600,000,000 ten years from 
now; while if the percentage of increase 
of the last decade were to be maintained, 
the figures would reach $3,000,000,000. 
The lower total is the fairer presumption. 
“Our foreign trade, which ten years ago 
footed $1,500,000,000, was this year 
$2,450,000,000. Bank clearings of the 
country have increased two and a half 
times in ten years. Our production of 
steel has doubled in ten years. The value 
of the product of our cotton mills in- 
creased fifty per cent. The volume of 
business, as measured by the receipts of 
the post office department, shows almost 
100 per cent increase, those receipts com- 
ing up from $75,000,000 in 1894 to $144, 
000,000 for the present fiscal year. 
“These illustrations must lead to the 
conclusion that, in the combination of 
population and natural resources, we 
stand, as a country, absolutely unrivaled, 
and with nothing to balk our progress 
but our own mistakes. 
“That the next ten years is to see to 
some extent a repetition of the develop- 
ment of the last ten, is, I think, a fair 
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presumption. Business to-day is unsatis- 
factory in many respects. The memories 
and the sore spots which the declines of 
the last two years have left will make 
many people slow in accepting the con- 
clusion’ that we are ready for another 
great commercial advance. We are al- 
ways in danger of overdoing, and we may 
for the moment, perhaps, have already 
made that error, for prices have shown 
most substantial reeovery—a recovery cer- 
tainly in advance of what would be war- 
ranted by the present actual conditions. 
It is safe to say, however, that we are 
to-day in a sound financial position. I 
believe there is no danger ahead of 
interference with business development 
as a result of the presidential election. 
We have a corn crop that is worth 
$1,000,000,000, a cotton crop worth 
$600,000,000, and a wheat crop worth 
$412,000,000. The value of these three 
crops alone this year is $2,012,000,000, 
which compares with the value of these 
same crops ten years ago of $1,067,- 
000,000. 

“I am convinced that the possibilities 
of another great business expansion are 
at hand, but connected with these great 
possibilities are great responsibilities. 
We need banking laws that are wise and 
banking administration that is wise. En- 
couragement to a wild speculative boom 
at this time, when improvement is justi- 
fied more by hopes and possibilities than 
by immediate actual conditions, might 
set the whole period of recovery back 
a month, six months, a year. A great 
speculative boom now is not what is 
needed. It is indeed one of the special 
dangers. 

“There is another danger in the banking 
situation. During the height of the last 
commercial expansion, people so lost their 
heads as to excuse their extravagant and 
foolish actions by saying that there was 
a new political economy, that the old 
laws no longer applied under the new con- 
ditions. They were wrong, lamentably 
wrong. And to-day a thing for the 


_bankers of this country to remember is 


that there has been discovered no new 
law of finance which makes banking with- 
out reserves safe and conservative. 

“T believe that the conditions are again 
favorable to a return of prosperity. I 
believe it is time for optimism. So long 
as we remember in humbleness our mis- 
takes and hold close to a proper con- 
servatism, the course of financial events 


seems likely to follow only one general 
direction; and that is toward improve- 
ment, toward expanding business and 
toward better times.” 
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SOME OPERATING EXPERIENCES IN 
HIGH-TENSION TRANSMISSION.' 


———_— — 


BY D. L. HUNTINGTON. 


In spite of the rapid growth of very 
high-voltage transmission of power (say, 
voltages over 40,000), the actual number 
of such plants in operation is still com- 
paratively small, and the sources of in- 
formation regarding such work somewhat 
limited. In consequence most of the com- 
panies operating such lines are frequently 
asked for information based upon operat- 
ing experience, and the questions usually 
apply to unexpected sources of trouble and 
interruptions which have been encoun- 
tered. 

In so far as our plant is concerned, the 
purely theoretical calculations and con- 
siderations have resulted quite satisfac- 
torily, and even in the practical side of 
the question we have had remarkably little 
trouble. 

I feel that there are some points which 
we have encountered that were new, to us 
at least, and which may be of benefit to 
others, either now operating or construct- 
ing very high-tension lines. I have there- 
fore attempted to set forth here some of 
our operating experiences, both with ref- 
erence to unexpected problems which have 
arisen, and as to the results of precautions 
waken to avoid difficulties already fore- 
seen. 

One of the most important questions 
_asked is as to the continuity of service 
to be expected from a long single line. 
Since the starting of the line, in August, 
1903, aside from intentional interruptions 
for completing the installation, etc., there 
have been but three interruptions lasting 
longer than two minutes. Of these three 
the longest was one hour and thirty-five 
minutes. 

In each case the trouble was near-by, 
or in a substation, and was quickly found 
and repaired. In about ten cases the 
circuit-breaker has come out at the station, 
from unknown causes, and, under the 
rules, is not replaced for two minutes. 

Experience indicated, however, the de- 
sirability of more readily locating trou- 
ble, to avoid, for instance, the possibility, 
in case of a shutdown, of the patrolman 
going away from the break instead of 
toward it. 

We have therefore arranged to divide 
the line into test sections, to be con- 
nected by knife switches located on poles 
at the section points. Then, upon trouble 
occurring, and after trying the circuit- 
breaker several times, these switches will 
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all be opened, and then closed in suc- 
cession until the trouble is located in a 
definite section, when the patrolmen at 
each end will work toward each other. 
This arrangement will save time in any 
sort of country, but should be especially 
valuable in a mountainous region where 
patrolling is necessarily slow. 

INSULATOR PINS. 

Last year I advocated strongly the use 
of metal insulator pins in the discussion 
of pins before the American Institute of 
Electrical Engineers, and proposed a form 
of composite steel and iron pin. This 
form of pin has thus far given me no 
trouble whatever, either from melting or 
deterioration of the lead screw, or in show- 
ing any burning at the cross-arm, or from 
any other cause. No trouble has been 
experienced from expansion of the pin 
within the insulator in temperature up 
to ninety-six degrees Fahrenheit in the 
shade, neither have we observed any burn- 
ing of poles nor cross-arms at other 
points. 

The most troublesome thing in connec- 
tion with our lines is the breaking of 
insulators by shooting and stone throw- 
ing. In spite of the fact that, in Wash- 
ington, such acts are unlawful and subject 
to heavy fines or imprisonment, and in 
Idaho they constitute a felony, the work 
of breaking insulators goes steadily on. 

We have posted all poles with a litho- 
graphed tin sign quoting the statutes of 
the respective states and calling attention 
to the danger of such acts, and we offer a 
reward of $50 for arrest and conviction. 
It was at first intended to make the re- 
ward $250 or $500, but it was thought 
that such a large sum would lead to per- 
sons conspiring to fleece us and decided 
on a smaller sum. Up to date we have 
not caught a single guilty person, althoue) 
we have spent considerable sums in efforts 
to do so. In a country where so many 
people carry weapons the insulator break- 
ing is really a material item of expense. 

In this connection I would say that 
we have never had a shutdown from this 
cause, for the reason that the outer bell 
of the top or the petticoats only have been 
broken off by the missile, leaving the tie 
knob and main central body of the insula- 
tor intact to an extent sufficient to hold 
up the line. 

This calls attention to the importance 
of using an insulator of such heavy cen- 
tral section that it will withstand a heavy 
blow without shattering, and remain in- 
tact in the centre even though all the 
petticoats are stripped off. In this par- 
ticular I believe that porcelain is superior 
to glass for the purpose. The inevitable 
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shutdown oceurs when you have as many 
such insulators on your lines as you think 
safe to allow. 

HIGH-TENSION OIL SWITCHES. 

Our high-tension switches which are 
hand-operated, electrically tripped, have 
given practically no trouble. We found 
that wood used for insulating the switch- 
contact plungers, even when well seasoned 
and dry, if cut partly from the sap and 
partly from the heart of the wood, will 
not stand up under such high pressure, 
but break down repeatedly on the dividing 
line between sap and heart. This is so 
simple a matter that it is likely to be 
lost sight of, but may prove a serious 
trouble if overlooked. 

For very cold weather (below zero), 
the General Electric Company has advised 
us to mix tetra chloride of carbon with 
the oil in the switch chambers, and this 
we will probably do, although we went 
through last winter with no trouble from 
thickening of oil. 

We are also adding baffle plates in these 
switches, to prevent throwing oil out when 
opening under short-circuits. 

These switches ara very satisfactory, 
and have never failed to work when re- 
quired. 

AS TO TRANSFORMERS. 

The cooling coils should be so arranged 
that all of the water can be readily 
drained out. On some of our earher 
transformers the pipes leading to these 
coils enter and leave at the top, with the 
consequence that it is impossible to draw 
the water from the coils and it can only 
be removed by blowing out with com- 
pressed air. The result of this was 4 
burst water coil in a transformer stand- 
ing out of service in very cold weather. 
On a later form of transformer the coil 
is led in and out at the bottom, and the 
water can be readily drained off. 

Considerable difficulty has been en- 
countered in preventing the accumula- 
tion of sediment on the interior of cool- 
ing coils even when the water 18 appar- 
ently very clear. This sediment 18 M 
no respect similar to boiler scale and 1s 
probably not caused in any material 
degree by the heat of the transformer. 

We have in all cases two sources of 
water supply for cooling, one of which 
is generally under high pressure (300 t 
400 fect head). It was at first thought 
that this water, with high velocity, would 
effectively clean out any sediment T 
might be deposited in the coils. Suc 
was found not to be the case, and ve 
means were sought. Recourse Was ha 

. en: fortunately, 
to compressed air, which 18, his 
available at all our substations. T 
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mixture of air and water is much more 
effective. The water is shut off and com- 
pressed air is forced through the water 
in the coils under about sixty pounds 
pressure. This violently agitates the 
water; upon turning on the water supply 
the water leaves the coils in a very muddy 
condition for a brief period. In one case 
this is done daily; in another every other 
day. The high-pressure water is run 
through all coils daily. In the worst 
case we can note an appreciable rise of 
temperature after two days. It is note- 
worthy that the water in this case is from 
a spring and is apparently perfectly clear. 
Similar trouble has been experienced 
with the cooling jackets of air compres- 
sors; but there the sediment forms quite 
hard scales and resembles boiler scale 
more closely, probably being acted upon 
in such cases by heat. 

In case the coils close up in spite of 
this method the coils will be removed 
and hammered upon the outside, and 
blown out with air or water; it is mani- 
festly impossible to clean them from the 
inside. 

In case this treatment of sediment in 
coils does not continue to be sufficiently 
effective, some method of cooling the oil 
by passing it through a coil immersed 
in water outside of the transformer may 
be tried; by natural circulation if found 
feasible, but, if that fails, then by a small 
centrifugal pump. 

As a further precaution against too 
great a rise in temperature in case of 
failure of cooling water or clogging of 
coils, we have a small thermostat mounted 
in the oil of each transformer, and ad- 
Justed to open a closed circuit alarm at 
100 degrees centigrade. The water pip- 
ing has been arranged to show the run- 
mng water to the attendant whenever he 
visits the substation. We have had only 
one case of such heating, and no harm 
was done. 

REGULATION. 

With moderate changes of load, and 
even with considerable changes, if not 
too rapid or sudden, we had very little 
trouble with voltage regulation, but upon 
the installation of the first direct-con- 
hected hoist, taking from 250 to 350 kilo- 
watts instantaneously, our _ serious 
troubles began. 

There was practically no trouble from 
the enerator-speed regulation, and very 
little due to line drop, but the fluctua- 
tions of load made violent and rapid 
changes in power-factor, resulting in con- 
siderable variations of the necessary ex- 
citation of generators, and it was so sud- 
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den that even the closest hand regulation 
had little or no effect. 

Upon installing a Tirrill regulator, 
however, this trouble was cut down so 
greatly that we have had-no complaint 
since. A gain of over fifty per cent in 
the fluctuations at the receiving end of 
the line was made, and at the station 
end the gain was from sixty per cent to 
eighty-three per cent, according to whether 
there was one or two generators in paral- 
lel. With more than one generator run- 
ning we rarely get a variation of over 
one volt above normal to one volt below 
normal on the 100-volt scale. 

We have been asked as to the power- 
factor of the transmission load. This, 
of course, varies with the size and charac- 
ter of the load, but during the greater 
part of the twenty-four hours it stands 
at about ninety-nine per cent leading. 
The limits are about eighty-eight per cent 
leading to ninety-three per cent lagging. 
The load-factor of our transmission line, 
as distinguished from our city business, 
since it has been in full operation, has 
been seventy per cent. The ratio of con- 
nected load, i. e., actual kilowatts of mo- 
tors, lights, etc., installed, to maximum 
demand on station, is 1.41. 

PATROLLING LINES. 

Patrolling of transmission lines in 
open and desert countries seems to be 
done to a very limited extent, but in such 
a country as that in which we operate 
it was originally looked upon as neces- 
sary, and has been found to be so in 
actual practice. 

In rough country a man and a horse 
can patrol about twenty miles of line, 
going out every other day. This is lim- 
ited by the endurance of the horse. By 
this arrangement the line is covered about 
once every fourth day. The patrolman 
carries ordinary repair tools and a tele- 
phone test set, with which he reports in 
He reports broken 
insulators and makés minor repairs such 
as can be done with current on. He 
looks out for damages to pole settings 
from freshets, and keeps up the tele- 
phone system. We have found such serv- 
ices extremely valuable, and they have 
frequently averted trouble. 

INJURY TO PERSONS. 


After nearly a year’s operation we have 
only had one serious accident to a person. 
He was an employé engaged in making 
some changes on the 2,300-volt side of a 
transformer, and accidentally touched his 
head to a live 4,500-volt circuit. He was 
terribly burned upon various parte of his 
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body. The opening of the main circuit- 
breaker at the power station was all that 
saved his life, and, even as it was, he was 
in the hospital from November to March. 


BACK METERING. 


In many instances where power sup- 
plied by the transmission line is used to 
supplement steam or water power, we 
have found cases of the meter being run 
backward, and while we were ready to 
sell all the power that they wished to buy, 
we were not willing to allow a credit at 
equal prices for what they returned to 
our lines. Consequently we have installed 
a very light pall in each meter, consist- 
ing of a small piece of aluminum which 
is hinged to one of the permanent mag- 
nets, but insulated from it, and which 
hangs on the meter disc near the centre. 
The flutings in the aluminum disc are 
sufficient to arrest back motion, while the 
weight of the pall is too slight to retard 
the forward motion of the dise. This is 
very simple, inexpensive and effective. 

Back metering at the same time called 
our attention to the absolute necessity of 
short-circuiting the line in case we should 
attempt repairs, otherwise the synchro- 
nous motors might change the line to a 
high potential and seriously endanger 
life. 

TELEPHONE OPERATION. 

Considerable difficulty was at first en- 
countered in getting the telephone line 
freed from humming and buzzing sounds. 
These were found to arise principally 
from leaks in insulators and the ordinary 
carbon lightning spark-gap furnished with 
telephone instruments. We devised a 
spark-gap of our own which obliterated 
this difficulty. 

As great pains had been taken in tele- 
phone transposition, we have had little 
trouble from induction. If we were 
building the line again we would use 
copper telephone circuits instead of iron. 
INTERFERENCE WITH TELEPHONE AND 

TELEGRAPH LINES OF OTHER 
COMPANIES. 

As strenuous objection had been made 
to the construction of our lines in rail- 
road rights of way, especially by the 
Western Union Telegraph Company, and 
because of similar objections on the part 
of the long-distance telephone lines, we 
made enquiry of several California com- 
panies in regard to their experience in 
this matter. The replies were not reas- 
suring, especially where any quadruplex 
lines were in use and from power lines 
paralleling telephone lines. Consequently 
we arranged our circuits in such a man- 
ner that, wherever we paralleled any tele- 
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graph or telephone line, even for short 
distance, an integral number of turns was 
made in our lines; and at no such point 
was less than a complete transposition 
permitted. The result has been gratify- 
ing, for we have had no complaints from 
any source, in fact we had been running 
over two weeks before the telephone com- 
pany knew the current was on, and ex- 
pressed surprise that they had not noticed 
it. 
TRANSFORMER OIL. 

After filling two large step-up trans- 
formers, water was discovered in the oil 
barrelg in filling a third. Investigation 
showed that many barrels contained water 
to the extent of from a few drops to as 
much as one-half a barrel. This was so 
serious that steps were immediately taken 
to test all oil before using, and very little 
oil was placed in transformers which 
broke down below 35,000 volts between 
flat surfaces one and one-quarter inches 
in diameter and two-tenths inch apart. 
No oil was used which failed below 
30,000 volts. This voltage is nominal, 
as we do not know the wave-form of 
the small alternator used for the purpose. 
It was a 150-kilowatt monocyclic machine 
with revolving armatures. This test we 
found meant drying nearly all the oil on 
hand, which was done by placing it in 
a large tank, in which a resistance coil 
was placed to heat the oil, in the mean- 
time passing large quantities of air 
through it in small bubbles. The air was 
furnished from a small street-car com- 
pressor, and was passed through a drier 
chamber filled wth chloride of calcium, 
so that it was thoroughly dry. 

This process, even when carried on at 
our power station, where we had reason- 
ably good facilities, was tedious and ex- 
pensive, and it was fortunate that the 
oil received at the substations did not 
have to undergo similar treatment. Since 
this experience we have, we believe, made 
arrangements with the manufacturers 
which will avoid its recurrence; and I 
commend this matter to the serious atten- 
tion of the uninitiated. 

Recent calculations have confirmed the 
costs figured at the time the contract was 
inaugurated and have proved our figure of 
$80 per year per maximum (or 400 hours’ 
use at twenty cents per kilowatt-hour) 
is a safe figure. Our figures are based 
upon the assumption that the total cus- 
tomer’s maxima exceed the station maxi- 
mum but fifty per cent, or, in other words, 
we assume a diversity factor of 1.5, which 
is probably low. The running expense, 
after paying all stand-by charges, is 
proved, at the present time, to be less 
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than two cents per kilowatl-hour, so that 
the above figures all show a satisfactory 
leeway between cost and income. 

The steady growth of this annua] in- 
come per kilowatt maximum in both 


classes, until the year 1904 is reached,, 


appears to bear out the claims always 
made for the differential system of charg- 
ing, that its use encourages long burning. 
For the year 1903 it will be seen, in the 
non-contract figures, that this figure 
(starting at $63.08 in 1901) had reached 
$85, showing a profit over cost figures as 
stated above. The drop in 1904 is doubt- 
less accounted for by the addition of the 
business of the suburban companies, the 
majority of which business was of too 
short duration to come under the contract 
class. It should be further explained that 
the non-contract customers having less 
than fifteen lights connected are not pro- 
vided with demand indicators, their con- 
nected load being taken as a basis of 
figuring. These customers, in the last 
year, aggregated over 4,800, or over one- 
half the non-contract customers, and if 
the actual maximum could have been 
used throughout in the above figures 
there is no doubt but what the non- 
contract class as a whole would show a 
larger profit. As a matter of fact, the 
something over 3,700 non-contract cus- 
tomers with indicators actually showed an 
annual income per kilowatt maximum of 
a little over $93. 

To show the effect of our wholesale 
secondaries, the following tabulation is 
interesting, proving as it does that the 
customers paying the lowest rate per kilo- 
watt-hour are, under this method, the 
most profitable. 


Average Number 


Customers. Demand. Total Income. 
1,681 2.411 $334,000 
323 1,717 285,000 
3 66 15,000 


In other words, the small amount of 
business paying at the rate of 5.8 cents 
per kilowatt-hour returned the company 
$220 per year per kilowatt maximum, 
against a return of $139 per year from 
the customers paying 11.8 cents per kilo- 
watt-hour. 

RECENT EXTENSION OF SYSTEM. 

While the wholesale secondary rates re- 
ferred to above have been obtained by a 
considerable number of customers (ap- 
proximately twenty per cent in the con- 
tract class), our experience has proved 
that the plan as offered has not been in the 
proper form to secure the exceptionally 
large customers. While our success in 
Boston in competing with isolated plants 
has been satisfactory, such customers as 
we have secured have been taken under 
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contracts outside of the maximum demand 
system. Even though the average rate 
might be figured sufficiently low, the fact 
that this rate was not guaranteed but that 
a customer must first pay for 400 hours’ 
use of his maximum at twenty cents per 
kilowatt-hour, has undoubtedly prevented 
many contracts from being closed under 
this system. 

We have overcome this objection by giv- 
ing customers who will guarantee a certain 
gross consumption a lower primary rate 
than at present, but, instead of commence- 
ing the secondary rate at 400 hours (or 
1.1 hours per day), the number of hours 
at primary rate has been increased sufi- 
ciently to cover the necessary stand-by 
costs at the lower rates, before the second- 
ary rate is allowed. 

Our present plan separates the yearly 
contract customers into five classes com- 
prising those who make no guarantee a8 
to quantity consumed, and receive the 
yearly contract rate as outlined above, and 
those who guarantee a monthly consump 
tion of 1,000, 2,500, 5,000 or 10,000 kilo- 
watt-hours. These four latter classes are 
charged a primary rate of fifteen cents, 
ten cents, seven and one-half cents or five 
cents, respectively ; the hours’ use per day, 
which must be guaranteed, are: one and 
one-half, two and one-half, three and one- 
half or six hours, respectively, these being 
the hours necessary to give the company an 
amount sufficient to cover its stand-by 
and running costs at the rates quoted. 
The secondary rates are made five, four, 
three or two and one-half cents, respec- 
tively. 

For example, a customer who will guar- 
antee a consumption of 2,500 kilowatt- 


I r Year 
tecoma apet sonm oe per wer Kw M 
.118 1,175 $139 
.079 2,100 166 
058 3,800 220 


hours per month and an average use of 
two and one-half hours per day of his 
maximum, is charged ten cents per kilo- 
watt-hour for 910 hours per year a 8 
primary rate, and current used in exces 
of that required each month for the pr- 
mary will be charged at four cents pe 
kilowatt-hour. A customer who will guar- 
antee 10,000 kilowatt-hours per month for 
six hours a day, or, say, 2,200 hours 8 
year, is given a five-cent primary rate and 
a secondary rate of two and one-h 
cents. 

There are, of course, a number of larg? 
customers who can guarantee the quantity 
of current consumed, but who can not 
guarantee the larger average use required 
To take care of these customers, we have 
made use of the monthly contract feature 
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previously described; that is, these cus- 
tomers are grouped into the same classes 
as the yearly contract customers, but the 
rate in each class is increased to offset the 
fact that the primary units are not guaran- 
teed, and the use of the monthly maxi- 
mum. This method differs somewhat from 
the previously described monthly contract 
method, but is more scientific and likely 
to accomplish its object, and would have 
been adopted originally had we not been 
tied down to 0.9 cent per lamp-hour, as 
already explained. 

The wholesale monthly contract rates 


are as follows: 
Primary Secondary Hours pe 
. Rate. 


Class. Rate Day at 
Kw. Kw.-H. Kw.-H. Primary. 
1,000 16 8 1 15 
2,500 12 6 216 
,000 9 4 81, 
10,000 6 8 6 


Before adoption, these new rates were 
compared with existing customers’ records 
and found to be fair: in order to see how 
they would compare with the cost of cur- 
rent produced by isolated plants, we pre- 
pared some figures to show the isolated 
plant cost under the conditions prevailing 
ın our different classes. These figures 
proved what we all have known, that the 
cost of furnishing current from isolated 
plants is dependent upon the size of the 
plant and the average use, but they also 
indicated that the prices which we have 
now adopted should enable us to compete 
with the isolated plant upon the question 
of price alone, even taking into considera- 
tion the benefits which arise to the isolated 
plant owner in the matter of heating with 
exhaust steam. 

POWER. 

It will be noticed that nothing has been 
said in this paper concerning the power 
business. We have about 350 power cus- 
tomers on the non-contract maximum de- 
mand system, and a smaller number (not 
easily determined) who use power in con- 
nection with the regular lighting con- 
tracts, but no general attempt has been 
made to apply the present maximum de- 
mand contract system to the regular power 
business. Some preliminary work leads 
us to believe that the maximum demand 
System can be broadened to include the 
power, but we are not yet ready to report 
on this subject. 

CONCLUSION. 


To sum up the situation in Boston, I 
think I have made clear that the Boston 
company is entirely satisfied with its ex- 
perience with the maximum demand sys- 
tem, and I may add that we believe we 
have a system as nearly perfect theoretical- 
lv as one can be when taken in connec- 
tion with practicability. The method of 


ELECTRICAL REVIEW 


grouping the customers into different 
classes, yearly and monthly, retail and 
wholesale, each class earning its own 
stand-by charges, overcomes one of the 
hitherto serious objections to the maxi- 
mum demand system of charging as com- 
monly employed, enabling us at any time 
to offer to each class the lowest rates which 
the returns from that class warrant. 


The Use of Motors in Temporary 
Work. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your editorial on “The Use of Motors 
in Temporary Work,” calls forth the fol- 
lowing remarks, the writer having held 
the same views for several years and hav- 
ing acted upon them without very grati- 
fying results. 

About five years ago, during some ex- 
tensive building operations in the heart 
of one of the large cities, the writer noted 
the volume of black smoke which arose 
from numerous small hoisting engine 
boilers, and forthwith approached the 
builders and suggested the use of elec- 
tric motors for such work and mentioned 
the advantages you name. The builder 
said that could a practical machine be 
made, it would find an active market. 
The writer made some tests on steam 
hoists, and designed and built a machine 
in which the number of parts was reduced 
to a minimum, and which was water and 
dirt-proof. In fact, three machines built 
at that time have been in constant use for 
five years under the most severe condi- 
tions of abuse, and not one cent has been 
spent on the motors or controllers, other 
than for a normal renewal of brushes. 

A machine company undertook to build 
these hoists, which had been put through a 
series of tests in hoisting brick and mor- 
tar, for all sorts of building operations, 
and aside from perhaps a dozen machines 
built, have met with little success. Why? 
Builders find fault first with .the price, 
which is about twenty per cent higher 
than a steam hoist, with its boiler, of 
equal capacity. Cost of operation, which 
is less than with steam, with current at 
five cents a kilowatt-hour and coal at 
three dollars a ton, seems to make little 
impression. They claim that stone can 
not be laid with an electric hoist, because 
the speed control is not as perfect as with 
steam. 

The writer set up one of these ma- 
chines alongside of a seven-story building 
having an outrigger at the top, and ran 
a rope up and over the block at the top 
and back to the ground. He fastened a 
weight of 1.200 pounds to the rope, and 
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invited a number of builders and contrac- 
tors and two engineers to witness a test. 
The weight was lifted first at a speed 
of 900 feet per minute, and stopped just 
below the block at the top. It was then 
allowed to fall with practically no re- 
sistance other than that of the drum 
rotating on its shaft, and was “caught” 
and stopped within ten feet. 

The next test consisted of lifting 
at a very low speed, the weight barely 
moving, and stopping it whenever the 
word was given. The weight was lowered 
to the ground and allowed to “settle 
down” as gently as a feather. 

The spectators were most enthusiastic, 
but lost their enthusiasm immediately 
when they learned that the machine did 
not cost less than the cheapest type of 
steam hoist. 

In all the writer’s experience, there is 
no field where the electric motor can be 
applied to better advantage than in build- 
ing operations, and there is no field more 
difficult to enter into for reasons not 
apparent. 

WakkEN B. Lewis. 

Providence, R. I., October 24. 


An Automobile School. 

The West Side Young Men’s Christian 
Association, New York city, in cooper- 
ation with the Automobile Club of 
America, has undertaken to organize and 
conduct practical courses in automobile 
engineering. The aim of these courses 
will be to train and supply competent 
operators and chauffeurs, and also to give 
owners and prospective owners a sufficient 
knowledge of the theory and practice of 
automobiles and automobiling to enable 
them to meet emergencies that may arise 
in connection with the operation of self- 
propelled vehicles. The course will take 
up a series of popular illustrated lectures, 
design, draughting and operative work. 


Electric Tramway in Mandalay. 

An electric tramway was put into serv- 
ice recently in Mandalay, Burmah, India, 
which is the first city in Burmah to re- 
place horse-car lines by electric traction. 
The line has a length of seven miles of 
double track, and uses a grooved rail laid 
on a ballasted bed, the surface being made 
up of macadam. Included in the rolling 
stock are twenty-four electric motor cars, 
each equipped with two twenty-eight- 
horse-power motors. The power-house 
contains three Babcock & Wilcox boilers, 
operating at 160 pounds pressure per 
square inch. There are three Bellis com- 
pound engines with a normal output of 
300 horse-power when running at 400 
revolutions per minute. These are direct- 
connected to three compound generators 
rated at 200 kilowatts. The station is 
equipped with a ten-ton traveling crane. 


a a T 
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Electrical Patents. 


Charles C. Badeau, of Swisevale, Pa., 
is the inventor of an improved clip (771,- 
222, October 4) for electric switches and 
a method of making one. In practising the 
invention, a suitable length of tubing is 
cut off, of conducting material, preferably 
copper, and the same is bisected for a 


CLIP FOR ELECTRIC SWITCHES. 


portion of its length by means of opposite 
incisions or slots, forming a blank having 
a cylindrical neck or socket and integral 
therewith a pair of oppositely disposed 


extensions or arms. These arms are then 


flattened by any suitable means into op- 
positely disposed contact-plates still in- 
tegral with the cylindrical neck portion. 
The corners of the plates are then rounded 
and the edges beveled to guide the 
movable member or knife of the switch 
into position between the plates. The 
movable member or blade of the switch is 
pivoted at one end by a pin between the 
plates of one of the clips and is provided 
at its other end with the usual handle of 
insulating material, so that it may be 
moved manually into and out of position 
between the plates of the other clip. Con- 
nection is preferably made to the line by 
means of a conducting-plug screwed into 
the cylindrical socket of each clip, the 
line conductors being connected to these 
plugs in any suitable manner. A pin 
is inserted in the clip with which the 
movable arm makes and breaks contact 
to limit the inward movement of the arm. 

Arthur W. Henshaw, of Schenectady, 
N. Y., is the inventor of an alternating- 


ALTERNATING-CURRENT MOTOR. 


current motor, the patent (771,246, 
October 4) obtained on which he has 
assigned to the General Electric Company, 
of New York. In the machine to which 
the improved winding is applied, there 
are sixteen slots in the magnetic core. 
The supply wires of one phase lead to 
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contacts of the double-pole double-throw 
switch and the supply wires of the other 
phase to corresponding contacts of a 
similar switch. The end terminals of the 
first phase winding are connected to the 
contacts of the double-throw switch and 
the intermediate terminal of this wind- 
ing is connected to another contact of the 
switch. The end terminals of the second 
phase winding are connected to similar 
contacts of the other switch, while the 
intermediate terminal of this winding is 
connected to another contact. The con- 
tacts of these two switches are connected 
to other contacts. In this way the two 
intermediate terminals divide the first and 
second phase winding into halves and each 
slot contains conductors carrying cur- 
rents of both phases. Current passing 
from one of the supply wires to one of 
the terminals through one of the switches 
will divide and pass continuously in 
opposite directions through the two 
branches of the first phase winding, re- 
turning by way of other terminals and 
the switch to the other supply wire. The 
current passing through one-half of the 
wire will have a flow continuously to the 
right and the course of the current 
through the other half will be con- 
tinuously to the left. 

John J. Frank, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany, of New York, a patent (771,902, 


October 11) recently obtained by him on - 


a machine for winding coils. The object 
of the invention is to enable coils of the 
same or different sizes to be wound 
quickly; to keep the coils closely com- 


MacHINE FOR WINDING COILS. 


pressed during the winding to clamp 
them firmly; and facilitate their removal 
from the machine for cementing or other 


subsequent treatment. These results are 
accomplished by a machine which ig in- 
tended for coils requiring a cylindrical 
winding form. The machine is not, how- 
ever, limited to this shape, but can also 
be either polygonal, frusto-conical or 
frusto-pyramidal in shape. The machine 
comprises a segmental or sectional man- 
drel; supports, and covering for the seg- 
ments or sections; means for expanding 
and contracting them; removable gauges 
to limit or fix the size to which the 
mandrel may be expanded; and collars 
which can afterward be used to clamp 
the coils to facilitate their removal from 
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the mandrel for the purpose of cement- 
ing or for any other reason whatsoever. 
The mandrel consiste of a shaft carrying 
a pyramidal support fixed thereon, in 
combination with a movable pyramidal 
support splined to the shaft so as to 
rotate with it, each side of the supports 
being provided with a groove, and a 
plurality of movable sections, each having 
a sliding fit in one of said grooves and 
provided with lateral flanges that bear 
upon the sides of the supports adjacent 
to the grooves. 

A protective system for electric con- 
ductors has been patented in this country 
by Leonard Andrews, of Hastings, Eng- 
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PROTECTIVE SYSTEM FOR ELECTRIC 
CONDUCTORS. 


land, and the patent (771,891, October 
11) obtained thereon has been assigned to 
the Stanley Electric Manufacturing Com- 
pany, of Pittsfield, Mass. The object of the 
invention is to provide means for safe 
guarding a system against a shutdown 
because of an accident to one of the 
feeders of the system and for auto 
matically and certainly cutting out such 
faulty feeder at both ends from the 
system. The system consists of & 
plurality of feeders of the same polarity, 
a transformer for each feeder having onè 
primary winding connected at one 

to said feeder and at the other in elec- 
trical connection with another of these 
feeders and with a point electrically con- 
nected to the opposite polarity of the 
system, a second primary winding for 
said transformer in electrical connection 
at one end with the first feeder and at 
the other end with a point electrically 
connected to the opposite polarity of the 
system, a secondary winding for the 
transformer so disposed in relation to the 
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primary winding as to be traversed by 
a magnetic flux only when the currents 
in the primary windings are in relatively 
opposite directions and a switch adapted 
to be operated by passage of current 
through the secondary winding. 

Gustave Gin, of Paris, France, has 
patented in this country a furnace (771,- 
872, October 11) for the manufacture of 
steel Heretofore in devices intended 
for the production of electrothermic re- 
actions in a melted cast-iron bath, great 
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FURNACE FOR THE MANUFACTURE OF STEEL. 


difficulties have been encountered in 
utilizing the energy of the electric cur- 
rent in a bath the resistance of which 
is but little over one hundred michroms- 
centimetres. Generally the transfor- 
mation of electric energy into heat took 
place largely in the layer of slag floating 
upon the metallic bath, the resistance of 
this slag being considerably higher than 
that of the metal. The carbon elec- 
trodes used in connection with these de- 
vices are also an obstacle to decarburi- 
zation, for the reduction of the con- 
stituents of the slag is effected more by 
the carbon of the electrodes than by the 
carbon which is in combination with or 
dissolved in the bath. In the present 
invention the above noted objections have 
been overcome. The resistance of the 
slag is not a necessary element of its 
Operation and the objectionable use of 
carbon electrodes is done away with. The 
working hearth of the furnace is a long 
channel of moderate section, which is 
filled with fused metal and the extremi- 
ties of which are connected with bow- 
shaped terminals made of hollow blocks 
of soft steel cooled by means of internal 
water circulation. By causing a current 
of sufficient intensity to pass from one 
terminal to the other, through the melted 
metal, a certain quantity of heat is dis- 
engaged which is sufficient to maintain 
the mass in fusion and raise it to the 
most favorable temperature for the pro- 
duction of purifying reactions. The 
blocks forming the terminals have a 
large cross-section, so that the passage 
of the current doés not find resistance 
enough to develop much heat, the tem- 
perature being also limited by the inter- 
nal circulation of cold water. In order 
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to give a suitable form to the crucible, 
the channel which forms the working 
hearth and extends from pole to pole is 
preferably made in a sinuous path of 
several parallel channels communicating 
with each other. In this manner the 
stream of metal is comparable to the car- 
bon filament in an incandescent lamp. 
William H. Freedman, of Burlington, 
Vt., has patented an automatic brush- 
adjuster (771,868, October 11), which 
is especially adapted for use on composite 
generators, rotary transformers, current- 
rectifiers and Jike apparatus for trans- 
forming an alternating into a direct cur- 
rent. As is well known, the neutral or 
non-sparking position of the brushes on 
the direct-current side of all such devices 
is a shifting one, varying with the load 
or amount of current handled. This is 
due to the impedance constants of the 
circuit on the alternating-current side, 
which cause a phase displacement, ordi- 
narily a lag of the current behind the 
impressed electromotive force, whose 
amount is proportional to the volume of 
the current itself. Consequently when 


AUTOMATIC BRUSH ADJUSTER. 


‘the load changes, ‘the brushes on the 


rectifying commutator which were origin- 
ally set to neutral position are no 
longer in this neutral position, and the 
result is to cause violent sparking which 
is destructive of the machine and of its 
efficiency. The present invention obvi- 
ates these disadvantages by providing 
automatic shifting mechanism for the 
brushes operated by and dependent on 
the current undergoing rectification, 
such that when for any reason the phase 
displacement of the current varies, the 
position of the brushes is automatically 
shifted through a like angle, so that the 
neutral position of the latter is pre 
served. The invention comprises a fixed 
and a movable element mounted coaxially 
with the commutator and the movable 
element carrying the brushes to be 
shifted. One of these elements carries a 
rotary magnetic field, the other merely 
an alternating field, and one of the mag- 
netic fields is energized by a shunt 
circuited across the poles of the main 
circuit, while the energizing coils of the 
other are connected in series therewith. 
These two fields interact upon each other 
to cause a slight oscillation of the mov- 
able element each time the phase dis- 
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placement of the current changes and 
through the same angle, whereby the 
brushes are correspondingly changed in 
position. 

Henry G. Reist, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany, a corporation of New York, a 
patent (771,269, October 4) recently ob- 
tained by him on a centrifugal switch. 
The switch consists essentially of a base, 
upon which are mounted fixed contacts 
and a pivoted ring, which carries mov- 
able contacts. The fixed contacts are in- 
sulated from each other and the base, and 
are mounted on an insulating-block which 
is attached to the base by a screw. The 
ring is pivoted and is normally held in en- 
gagement with a stop by the action of a 
spring, engaging at one end a perforated 
lug on the ring and at the other end a 
similar lug on the base. The portion of 
the ring opposite the spring is much 
thicker that the main portion of the ring 
to provide a weighted portion which will 
be responsive to the centrifugal action 
developed by the rotation of the armature. 
Adjacent to one end of this weighted por- 
tion is a conducting-spring to which the 
movable contacts are connected, these con- 
tacts as well as the ends of the spring 
being slitted to ensure a more perfect con- 
tact upon engagement with the fixed con- 
tacts. Upon the opposite side of the base 
from the stop is another stop with which 
the ring engages when the armature is 
running at full speed. The switch is at- 
tached by suitable screws to the end of the 
armature, whose opening passes through 
the opening in the base. This shaft is 
provided with suitable bearings. Upon 
the opposite end of the armature and 
supported within one of the projecting 
flanges of the armature-body is a resist- 
ance-coil consisting of three parts con- 
nected, with its terminals leading through 
an aperture of the base to the switch 
contacts. These contacts are connected 
through wires with the fixed con- 
tacts and the ring. These wires also 
connect with the armature coils. The 
field of the armature is provided with 
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CENTRIFUGAL SWITCH. 


leads which connect with the supply 
means. The resistances which make up 
the coil are connected together. From 
this it will be seen that when the switch 
is in its off-position, the resistances will 
be connected in circuit with the armature 
coils, but as soon as the armature is driven 
at full speed, the ring with its yielding 
contacts will be thrown from one position 
to another, thus short-circuiting the re- 
sistance. This movement takes place 
suddenly, so that all parts are short-cir- 
cuited practically instantaneously, al- 
though contact is first made between 
one of the fixed and one of the movable 
contacts. 
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Remarks upon a Primary Battery in which 
Energy Is Derived from Carbon. 

Herr E. Tommasi here describes two 
old types of carbon-consuming cell de- 
vised by himself in 1884. The difference 
in the two consists merely in the method 
of arranging the carbon electrodes, they 
being horizontal in one and vertical in 
the other cell. The cell consisted of two 
carbon plates, one of which was covered 
with a paste of lead peroxide, this being 
the positive electrode. The other plate 
was surrounded by pieces of retort carbon. 
The electrolyte was a concentrated solu- 
tion of sodium chloride. The electro- 
motive force developed was from 0.6 to 
0.7 volt. The cell polarized quickly, and 
was suitable only for open-circuit work. 
Considering the theory of this cell, M. 
Tommasi concludes that the energy must 
have been derived from the decomposition 
of the carbon, since the reaction taking 
place with the lead peroxide will not ac- 
count for the voltage of the cell. This 
theory indicates that the voltage should 
have been 0.84. The discrepancy is 
thought to have been due to polarization 
of the cell. In all cells in which a 
sodium chloride solution is used as the 
electrolyte, water is decomposed, and never 
the sodium chloride. The lead peroxide 
exerts no chemical effect upon the chlo- 
ride when it is concentrated.—T'ranslated 
and abstracted from the Centralblatt 
fur Accumulatoren (Gross-Lichterfelde- 
West), September 1. 
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An Experiment to Illustrate the Principles 
of Horn Arresters. 

The action of the diverging horns of 
Siemens lightning arresters in rupturing 
the arc is usually attributed to the con- 
vection of the highly heated air. In this 
article Mr. A. E. Moore describes ex- 
periments conducted by himself, which 
show that the action of this type of 
arrester depends upon the magnetic field 
surrounding the conductors, the effect of 
the convection of the heated air being 
slight. These arresters are really single- 
coil magnetic blowouts. A circuit was 
arranged containing two horn breaks, one 
pointing upward, and the other down. 
In order to intensify and prolong the 
effects, the horns at each break were 
arranged to be parallel and three-eighths 
of an inch apart for about ten inches 
before diverging. The circuit voltage 
was 110, and the current employed— 
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which was limited by incandescent lamps 
in series with the are—was twenty-five 
amperes when the gap was closed. By 
means of two switches it was possible to 
short-circuit either of the horn breaks. 
To start the arc an arc light carbon was 
used to close the circuit between the horns. 
Drawing this away, the arc was formed, 
and in every case it traveled away from 
the circuit. It was found that the arc 
was somewhat more persistent when 
forced to travel down than when allowed 
to travel up, this difference being due to 
the influence of convection. It was also 
found that if the horns start to diverge 
immediately there is more delay in break- 
ing the arc. If the arc is straight there 
is no tendency to force it one way or the 
other. If it should happen to be bowed 
downward it will persist and even may 
break without traveling up the horns. 
This shows that, in a proper construction, 
the horns should first converge and then 
diverge, the narrowest gap being a short 
distance above the horizontal conductor.— 
Abstracted from the Electrical Engineer 
(London), October 7. 
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Systems for Protecting Against the Fall of 


Telephone Lines on Electric Railway 
Lines. 

One seldom hears of guard wires in this 
country to-day, as some years ago it was 
generally decided that they caused more 
trouble than they were worth. In Europe, 
on the other hand, they are still in wide 
use, but they do not seem to be favorably 
considered by engineers. A recent care- 
ful investigation has been made of the 
use of guard wires and other protective 
devices by M. L. Petit, chief engineer of 
the division of the Société Nationale 
Railways in the neighborhood of Brussels. 
He sent, early in the year, a list of ques- 
tions to various engineers throughout 
Europe, and in the report noted he gives 
the conclusions which he has drawn from 
the responses received. The telephone 
department of Belgium has kept a record 
of accidents for a period of nine years, 
beginning 1894. It is found that a 
wooden shield carried over the trolley line 
where the latter is crossed by telephone 
lines has given the best protection. 
When this device is used it generally pro- 
tects the telephone wire when it falls, 
but the most serious accidents take place 
when persons or animals disturb the por- 
tion of the wire which is down, bring- 
ing it finally into contact with the bare 


trolley. It was found that this method 
of protection was expensive and required 
constant attention, but it did not inter- 
fere in any way with the operation of 
the electric road. When guard wires are 
used, two methods of installations are 
practised. In one the guard wire system 
is grounded; in the other it is not. With 
the grounded system, telephone and tele- 
graph wires are fairly well protected in 
case they fall, but if conductors carrying 
heavy currents come in contact with the 
guard wires, the generating station is apt 
to suffer. Again, some considerable 
trouble has been encountered with the 
grounded guard wire system, due to the 
jumping of the trolley wheel from the 
wire. When this takes place there 1s 
danger of a short-circuit on the station, 
caused by the trolley pole being in con- 
tact with the guard wire and the trolley 
wire at the same moment. It is found 


that the grounded guard wires give 


fairly satisfactory protection for a net- 
work carrying small currents. If the 
guard wires are not connected to the 
ground, the inconvenience of the grounded 


' system is avoided, but the protection to 


telephone and telegraph lines is greatly 
diminished, as it becomes possible for a 
high voltage to be thrown upon a tele 
phone line through a guard wire. The 
general conclusions reached are, that the 
present methods of protecting telephone 
and other overhead lines from contact 
with trolley wires are not entirely satis- 
factory. It is very desirable that cross- 
ing of railway lines should be avoided 
by selecting another route for the tele- 
phone line. When these crossings are un- 
avoidable the wires should be brought 
together into a cable. Both the owners 
of high-tension and low-tension lines 
should each take every precaution to pre- 
vent breaking of their lines, and the ex- 
pense of erecting protective devices 
should be borne by all the companies 
interested. The public authorities, when 
prescribing methods of protection, should 
be definite, and not alter their regulations 
‘from time to time.—T'ranslated and ab- 
stracted from DL Electricien (Paris), 
October 8. 
a 


The Budapest Telephone Exchange. 


The Hungarian telegraph administra- 
tion took over the Budapest Telephone 
Company's plants in 1897. At this time 
the system employed a ground return, 
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and consisted of four antiquated central 
offices. After the change in control it was 
decided to concentrate all the Budapest 
subscribers in a single central office, to 
place there a new and modern switch- 
board, and to install metallic circuits. 
The number of subscribers at the time 
the change was made was between 5,000 
and 6,000. For the new exchange the 
central battery system was adopted, with 
a preliminary equipment of 10,000 sub- 
scribers, and an ultimate capacity of 
20,000. This switchboard occupies one 
side of the exchange room, the other side 
being available for the installation of a 
: second board of the same capacity, so that 
the new exchange will be capable of ac- 
commodating 40,000 subscribers. The new 
exchange is located at about the centre of 
the exchange system. The building con- 
tains six stories, and was erected at a 
cost of $300,000. The switchboard room 
is 210 feet by 98 feet. It js 
twenty-three feet high. Immediately 
under the switchboard room is a low 
story—about seven and one-half feet high 
—containing the intermediate distribu- 
ting board, the relay racks, ete. There 
is a passage to the lower room under the 
switchboard at each opsrator’s position. 
The switchboard cables pass directly to 
the intermediate distributing board. 
There are two chief operators’ desk sets 
near the wall opposite the switch- 
board, but they will be moved to the 
centre of the room should the space there 
be required for a second board. The 
present row of switchboards begins with 
a trunk section for three operators, each 
of whom has forty single cords connected 
to the trunk room. All subscribers’ jacks 
are multiple in this section, so that these 
operators can give direct connection to 
any subscriber in the exchange when re- 
quired for the trunk service. This sec- 
tion is provided with nine panels of jacks, 
and is slightly separated from the twenty- 
two subscribers’ sections which follow. 
Each section of the latter has three 
operators’ positions equipped for 150 sub- 
scribers each. There is a sixty-seventh 
position equipped for 100 subscribers, 
thus making a total equipment for exactly 
10,000 lines. The street cables are lead- 
covered, and have been laid in cement 
conduits of the Hultman type. The power 
plant and storage battery are placed in 
close proximity to the switchboard. As 
the trunk lines in Hungary are used for 
simultaneous telephony and telegraphy, 
and also for duplex work, it was found 
necessary to devise special circuits to 
adapt the lines to these requirements. 
The arrangement uscd is shown in a dia- 
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gram. As toll line connections are always 
given precedence over local service, there 
are two signals indicating whether a line 
is busy with a local connection or a 
trunk connection. If a trunk line calls 
for a subscriber already busy with a local 
call, the latter is cut off and the trunk 
connection made, the operator explaining 
to the disconnected subscriber the reason 
for the interruption. The transit board 
performs a double duty. In the hours of 
heavy traffic, through connections of 
trunk lines are made. During light 
traffic it can be arranged that all trunk 
room connections, including those of the 
recording and trunk subscribers’ line, can 
he effected, in addition to intercommuni- 
cating trunk lines. The operators at the 
recording tables are informed of the num- 
ber of orders for each trunk line at any 
moment, and are thus able to inform the 
subscriber beforehand approximately 
when the trunk line called for will be 


available-—Abstracted from the Elec- 
trician (London), October 7. 
a 
Lightning Arresters and Over-Voltage 
Switches. 


In Europe, apparatus employed for 
protecting electrical systems from light- 
ning varies somewhat from that adopted 
in this country. In this article M. J. 
Blondin describes some of the recent 
types of arrester brought out in France. 
These, in general, are of the Siemens 
horn type, in which the high voltage 
establishes an arc across a small air-gap, 
and this arc, due to the magnetic field 
surrounding the conductor and to con- 
vection currents, rises until it becomes so 
long that it is extinguished. A simple 
form of these arresters consists merely of 
two copper rods bent so that, when placed 
together, they will form a widely diverg- 
ing Y. The rods are usually mounted on 
special insulators, one being connected to 
the line, and the other to the ground. 
In the newer types of these arresters 
the ground connection is not made di- 
rectly, but is made through a high re- 
sistance, this, in one form, being a carbon 
rod supported between clamps carried on 
the insulator and its pin. In another 
form a liquid resistance is used. This is 
enclosed in a cast-iron pot of spherical 
form, into the upper portion of which the 
insulator is cemented. Through the latter 
one end of one of the horns is inserted, 
reaching down into the liquid with which 
the pot is partially filled. A vent hole 
is provided for the escape of the gases. 
The vessel containing the liquid, which is 
usually oil or glycerine, is connected to 
the ground, In case of a stroke of light- 
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ning which establishes an arc across the 
arrester, there is a high-resistance con- 
nection to the ground through the liquid, 
thue preventing overload on the line, but 
allowing the atmospheric electricity a 
fairly easy path to earth. There are 
several forms of this arrester, in some 
the whole being self-contained and carried 
on a bracket which is attached to the pole. 
In another the diverging horns are carried 
on a separate bracket, the resistance being 
mounted below on the pole and connected 
to one of the horns by means of a wire. 
Sometimes it is desired to introduce an 
inductance into the line circuit. One 
method of doing this consists in using 
an arrester having two gape. The two 
outer horns are connected to the line, 
which is cut here and the inductance in- 
serted. The two inner horns are con- 
nected together and to the ground. When 
desired, the inductance is wound in the 
shape of two flat coils, each being placed 
opposite one of the gaps. The two gaps 
make it easier to extinguish the arc, and 
the magnetic field set up by the coils 
assists in blowing out the are. In another 
form of arrester the arc is extinguished 
by melting a small fuse wire. These 
wires are held by a metal collar clamping 
the upper part of the insulator, and they 
are long enough to approach within a 
short distance of a lower collar attached 
to the same insulator. The line wire is 
connected to the upper collar. To the 
lower collar is attached one of the diverg- 
ing horns of the arrester proper, the other 
of these horns being connected to the 
ground. When a lightning discharge to 
ground takes place an arc is established 
between one of these fuse wires and the 
lower collar. The current is sufficient to 
melt the wire, thus opening the circuit 
there at the same time the arc is extin- 
guished between the horns. In another 
form of arrester the ground connection is 
made through oil. The line is connected 
to a small, movable plunger, which is ad- 
justed so as to leave a small air-gap be- 
tween it and the connection to the oil. 
When a discharge takes place to ground 
a small arc is formed at this point. The 
current through the oil heats the latter 
and causes it to rise until it floods the 
gap. If this does not extinguish the arc 
the latter decomposes the oil, and the 
sudden formation of vapor throws the 
plunger and the arc is broken. In still 
another pattern the expansion of the oil 
is caused to force up a small piston, 
which, in turn, throws up a small lever 
and opens the circuit to ground. Several 
forms of non-arcing metal arresters are 
used, these taking the form of discs or 
cylinders. The device for grounding the 
line in case of an over-voltage is formed 
of two metallic dises separated by sheets 
of paper. The excess voltage pierces the 
paper, carbonizes it, and thus establishes 
a connection to the earth.—T'ranslated 
and abstracted from La Revue Technique 
(Paris), September 30. 
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INDUSTRIAL SECTION. ` 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Cooper Hewitt Lamps at the 
World’s Fair. 

One of the features of the Westing- 
house exhibits at the World’s Fair is the 
display of the Cooper Hewitt mercury 
vapor lamps in its space in the Palace 


the Official Photographic Company for 
portrait work in its booth on the Plaza, 
by the Official Pass photographers for 
all pass portraits taken on the grounds, 
and in the postal photo booths in the 
Tyrolean Alps and at Delmar Garden. 


take pictures at a speed of 900 a minute, 
or fifteen a second, in the blackest forges 
and foundries. 

The Cooper Hewitt light is so strik- 
ingly useful to photographers and photo- 
engravers that its general commercial 


Fig. 1.—AUDITORIUM LIGHTED WITH SAWYER-MAN INCANDESCENT Lamps, Fic. 2.—LIGHTED WITH COOPER Hewitt MERCURY VAPOR Lamrs, 
SAWYER-MAN INCANDESCENT LAMPS, NERNST GLOWERS, AND BREMER ARC LAMPS. 


of Machinery. About two dozen tubes 
in all are used for the illumination of 
the Westinghouse exhibit service plant, 
and for a special demonstration in the 
Westinghouse auditorium. Over the audi- 
torium itself is a mercury vapor tube 


In the Westinghouse auditorium, three 
exhibitions are given daily to large houses 
of an interesting series of biograph and 
mutoscope pictures of scenes in and around 
the Westinghouse works in the Pittsburg 
district, in which are included the first 


advantages are likely to be overlooked. 
It is claimed for the mercury vapor lamp 
that actual tests have shown it to be 
less fatiguing to the eyes than any other 
artificial light; that it is the most eco 
nomical light of the present day, and 


Fig. 3.~ AUDITORIUM LIGHTED BY NERNsT LAMPS. 


eight feet long, and in the Palace of 
Electricity in the Westinghouse exhibit 
is a tube of similar size. The Cooper 
Hewitt lamp, which has been declared 
to be one material advance in photog- 
raphy in the past generation, is used by 


interior moving pictures ever taken. 
These pictures were obtained by means 
of the Cooper Hewitt lamp, and are the 
most striking demonstrations that have 
yet been made of the lamp’s actinic effi- 


ciency. By its use it was possible to 


Fic, 4.—AUDITORIUM LIGHTED BY CoOPER Hewitt LAMPS. 


that its range of even illumination 
makes it particularly pleasing to draughts- 
men, machinists, stenographers, and, 10 
fact, in all places where the question of 
eolor does not come into consideration. 
The Cooper Hewitt mercury vapor lamp 18 
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simple in construction, with no mech- 
anism to get out of order and no carbons 
to replace. The lamps are shown on 
exhibit as designed for use for general 
illumination, photography and photo- 


engraving with sample printing outfits 


for photographers. In many of the Pike 
shows the lamps are used, and they have 
been used for the past season or more at 
Coney Island and elsewhere for illumina- 
tion in places where their peculiar green- 
ish light will afford entertainment and 
amusement. 
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Polyphase Induction Motors. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., is calling at- 
tention to a new line of polyphase induc- 
tion motors. | 

Polyphase induction motors may be di- 
vided into two classes, depending on the 
construction of their armatures and the 
method of starting. In one class the 
windings of the armatures are short- 
circuited on themselves, and are almost in- 
variably of the “squirrel cage” type. 
Those of the other class are so arranged 
that the armature windings may be open- 
circuited and resistances connected in 
series with them. _ 

For convenience in designating the dif- 
ferent kinds of motors which the company 
furnishes, they are divided into three types. 
Those of the first class which have short- 
circuited armatures, are always called 
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switch for cutting out the starting re- 
sistance is carried in the revolving arma- 
ture, so that the motor is self-contained 
and has no moving contacts. 

In the type C motors the terminals of 
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In the type A machine the armature 
consists merely of a cast-iron body on a 
shaft, and a core mounted on that body. 
The core is made up of slotted iron 
punchings containing armature con- 


—- 


Type ‘‘A” INDUCTION MOTOR, WITH OUTBOARD BEARING. 


the armature windings are brought out 
to collector rings upon which are brushes 
making necessary contact for collecting 
current. The resistance and switch for 
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CONNECTION FOR STARTING COMPENSATOR—TWo-PHABE. 


type A; those in the second class, in which 
resistances may be connected in series 
with the armature windings, are built in 
two different types, namely, type B and 
type C. 

In the type B motors the necessary 


controlling it are stationary and separate 
from the motor. 

In these three types of motors the 
primaries or stationary parts are prac- 
tically identical, the only difference being 
in the armatures. 


ductors short-circuited at each end by 
rings. As the actual voltage developed 
per conductor is not over one or two volts, 


the amount of insulation between the. 


armature conductors and core is prac- 
tically negligible. As the armature is 
always short-circuited and of low re- 
sistance, the type A motor takes several 
times its full-load current when starting 
with normal potential on its field. It is 
the company’s practice to furnish the one, 
two and three-horse-power sizes of type 
A without any devices for cutting down 
this starting current. In sizes larger than 
three horse-power, however, there is 
furnished, if desired, a device called a 
starting compensator. This is a single- 
coil transformer with several taps brought 
out for the secondary feeder, and with a 
switch so arranged that a reduced voltage 
may be applied to the motor terminals in 
starting. If the motor has reached full 
speed, the compensator may be thrown out 
and the motor connected direct to the line. 

The various taps brought out from the 
compensated windings are proportioned 
to cover a wide range of starting torque 
and current, so that by connecting the 
proper tap to the switch the compensator 
inay be adapted to almost any condition. 

A special attachment is previded with 
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the compensator switch, 80 that when the 
motor is started the compensator switch 
must first be thrown to starting, and then 
to the running position, this last move- 
ment being made very quickly, with the 
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The compensators are furnished with 
fuses so connected that when the switch 
is in the starting position and the motor 
therefore taking considerable current, they 
are not in circuit, but are thrown in when 


the compensator switch is in the running 
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CONNECTIONS FOR ComPENSATOR—THREE-PHASE. 


result that the motor will not be given 
an opportunity to slow down appreciably 
before it is connected to the full potential. 
The switch is also arranged so that, when 
the handle is in the off-position, not only 
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INDUCTION MOTOR, WITH SECONDARY REMOVED, 38 


position. This arrangement requires fuses 
of a size only slightly in excess of the rated 
current of the motor, doing away with the 
probability of the fuse blowing when the 
motor is started. The switches furnished 


with these starting compensators have 
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ig the circuit opened, s0 that no current 
is flowing into the motor, but the windings 
of the compensator are entirely discon- 
nected from the line, making it possible 
to establish changes in the compensator 
connections without damage. 


their contacts immersed in oil. No 
additional switches or fuses are required 
with the type A motor where the starting 
compensator is furnished, but in the case 
of the one, two and threc-horse-power 
motors a main switch with fuse is re- 


quired. 
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The construction of the armature 
of a type B motor is somewhat 
different from that of type A. As 
it is necessary to connect the start- 
ing resistance in series with the winding 
in order that this resistance may be con- 
trolled by a switch, and the current in the 
switch and resistance be reduced to a 
reasonable value, the conductors of the 
armature winding must be connected in 
series instead of in multiple, as in the type 
A motor. This results in the development 
of a higher voltage, and requires a greater 
amount of insulation. 

_ In the type B motor the armature start- 
ing resistance is fastened securely inside 
of the armature, and the material, both of 
the resistance and its insulation, is such 
that almost any amount of heating can 
exist without injury, so long as the tem- 
perature of the metal does not approach 
the melting point. The armature short- 
circuiting switch is carried on & grooved 
collar, which slides along the shaft. By 
means of pins working in the groove 
the switch may be operated while 
the armature is revolving. The contacts 
are carefully designed to take care of the 
current which they must carry, and are 60 
located that they can easily be inspected 
and replaced. ‘In the type B motor, since 
there is no starting compensator used, it 
is necessary in each case to have a main 
switch with fuses. In the larger sizes of 

e B motors, which require levers for 
operating the lever circuit switch, pro- 
vision is made so that the lever may 
easily operated from the floor by. means 
of a rope or a rod when the motor 18 
fastened to a high ceiling. 
~The winding of the type C armature 18 
similar to that of type B. However, 10- 
stead of the switch and resistance being 
placed inside of the armature, the leads 
of the armature winding are brought out 
through the hollow shaft to collector rings. 
With this arrangement it is possible to 
use a starting resistance of any size, an 
a controlling switch with any number of 
points. This switch is designated as 4 
controller, and 18 constructed on the same 
oeneral lines as the standard street-car 
controller. By using a suitable resistance 
and controller it is possible with a type 
motor to obtain any speed from zero to a 
full speed, and to handle any load from 
zero to two or three times the normal rat 
capacity of the motor, although, on 8e- 
count of the energy loss in resistance, the 
efficiency of the motor is low at low 8 
and at heavy loads. In motors of about 
300 horse-power and over, where the type 
B motor would ordinarily be required, } 
is the practice of the company to fummis 
type C motors, on account of the difficulty 
of placing inside the armature a suitable 
switch and resistance for taking care 0 
the large amount of current required. 
such cases there is pl within 
armature a switch arranged to short- 
circuit the collector rings, 50 that when 
the motor has been prought up to w 
speed by the manipulation of the externa 
switch or controller, the collector T188 
may be cut out and the brushes may 
lifted off if desirable. 
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The Russian Exhibit at the World’s 
Fair. 

The accompanying illustration shows 
the Russian kiosk in the Palace of Trans- 
portation, World’s Fair, St. Louis. This 
is the only Russian building at the fair. 
This kiosk was erected by the Société 
Anonyme Westinghouse, of St. Peters- 
burg, as a feature of the Westinghouse 
brake exhibits, and is representative in 
every feature of Russian art and work- 
manship. 

The kiosk covers a space of twenty by 
twenty-five feet, and is twenty-five feet 
high. It was erected by peasant builders 
in the Possade Sergiewe, near Moscow, 
after designs by the native architect, 
Baranowsky. The method of construction 
is very primitive. The exterior is that of 
a forest log cabin, the logs neatly hewn 
and notched together. The rafters of the 
high roofs are mortised into the plate, and 
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were made of wool by peasant workers. 
One entire wall is covered by a hand- 
painted man of the world, with a Russian 
key. 
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transmission lines as well as for electric 
light, electric railway and telephone in- 


stallations. 


Fig. 1 shows the four-pin pressed steel 
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Fig. 1.—FouR-PIN PRESSED STEEL Cross-ARM. 


Mr. U. Grant Smith, a brother of the 
general manager of the Russian Westing- 


cross-arm with sockets for receiving the 
standard one and one-half-inch pin. The 


Fie. 2.—PREssED STEEL Cross-ARM FOR HiGH-TENSION TRANSMIBSION. 


house company, is in general charge of the 


Russian exhibit, and Gospodin M. N. 
Konshin, of St. Petersburg, takes charge 
of the Russian visitors to the exhibit. 


Russian KIOSK AT THE WoRLD’s Farr. 


no nails are necessary in the construction, 
the entire building having been shipped 
to this country in boxes. The taste of 
the peasants is indicated in the curiously 
sawn eaves, gables and cornices, which are 
elaborately ornamented and painted in 
vivid colors. 

The material used throughout is a white 
pine from the forests around Moscow, 
stained in the case of the chairs and tables 
and other carved furniture. 

The interior decorations were designed 
by Durnowa. The ornamental pottery 
and bric-a-brac were collected from 
various museums, and show characteristic 
Russian art of various periods. 

The hangings follow out the general de- 
sign of the interior artist Schneider, and 


Pressed Steel Cross-Arms. 
The Elmer P. Morris Company, New 
York city, is placing on the market a 


arms are made to fit any size of iron or 
wooden pole. 

Fig. 2 shows the pressed steel arm with 
three-quarter-inch holes, with the usual 
spacing for high-tension lines. Fig. 3 
shows the reenforced pressed steel arm 
with three-quarter-inch holes, with proper 
spacing for high-tension lines. These 
arms are made in one, two, three and four- 
pin types. They are lighter than the usual 
metal arm construction, and the manu- 
facturer states that it is impossible to 
break them. 

The Electric Railway Equipment Com- 
pany also manufactures a full line of elec- 
tric railway, electric lighting and tele- 
phone iron poles and fittings, as well as 
a complete line of high-grade overhead 
line material for electric railways. 
> 

Telephone Company to Entirely 

Rebuild Its Plant. 

The Amsterdam Automatic Telephone 
Company, Amsterdam, N. Y., is com- 
pletely rebuilding its plant. Some of the 
‘distinctive features are a cable plant, 
several thousand feet of underground 
construction, a central energy plant with 
modern four-party line selective instru- 
ments, and a water motor or turbine 
for driving the generator for lighting 
the building and operating the charging 
and ringing machines. The water supply 
is from the city waterworks, the source 
of which is in the Adirondack mountains. 
_ There will be several different classes 
of service, such as a measured rate, four- 
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Fica. 3.—REENFORCED PRESSED STEEL Cross-ARM. 


complete line of pressed steel cross-arms 
to be used for both iron and wooden poles. 
These devices are manufactured by the 
Electric Railway Equipment Company, 
Cincinnati, Ohio, for whom the Elmer P. 
Morris Company is eastern and export 


agent. 
These pressed steel cross-arms are made 
to meet the requirements of high-tension 


party selective, and individual service. 
The company is erecting a new two- 
story building of pressed brick and stone. 
It is expected that this plant will be one 
of the best in the state of New York. 
The plant is designed with a special view 
to low maintenance and depreciation. 
The supervision of the construction, 
soliciting and operation is under the 
management of L. W. Stanton, Cleve- 
land, Ohio. p 
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Announcement from the National 
Electric Company. 

The National Electric Company, Mil- 
waukee, Wis., has entered into an im- 
portant arrangement with Robert Lundell 
and Robert T. Lozier, by which the 
National company will manufacture and 
market the new motors and generators 
and systems of operation and control that 
are covered by the latest inventions of 
Robert Lundell, the commercial direction 
of the undertaking being placed in the 
hands of Robert Lozier, who will also 
act as general manager of the electrical 
sales department of the National com- 
pany. 

Under this arrangement Mr. Lundell 
assumes the direct supervision of the en- 
gineering involved under the license that 
he grants to the National company. This 
license, it is said, covers all of the inven- 
tions of Mr. Lundell not already under 
license to other companies, and all inven- 
tions that he may hereafter make during 
the life of this license. 

It is announced that these inventions 
are of particular interest to the trade, in 
that they cover important developments 
in direct-current apparatus. Some of the 


patents are for a new type of motor and 


dynamo frame, a6 well as a new method of 
commutation, by which material gain is 
obtained in the space occupied by the ap- 
paratus, in its efficiency and in flexibility 
of speed control and regulation. 

The whole group of patents is compre- 
hensive in its scope. The group covers @ 
new type of machine construction, new 
principles of commutation and new 
methods of operation, based upon Mr. 
Lundell’s long experience in the direct- 
current field. 

His apparatus is now largely used, not 
only in the United States, but throughout 
the world. The J ohnson-Lundell Traction 
Company, of England, has been organized 
to manufacture under these patents in 
Creat Britain and elsewhere abroad. 

The field to which Mr. Lundell’s inven- 
tions particularly apply is one of great 
extent. Itisa feld with which Mr. Lozier 
has been associated from the earliest com- 
mercial development of the electric motor. 
He occupied a position in the testing de- 
partment of the Sprague factory when it 
was started in West Thirtieth street, New 
York city, in 1887, since following the 
development of the business in all its 
phases. . 

The National Electric Company, Mil- 
waukee, Wis.; formerly operating under 
the style of the Christensen Engineering 
Company, has in the past seven years 
equipped a very large number of electric 
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cars using air brakes. Four years ago 
the present plant was built, it being 
equipped with the most modern tools and 
labor-saving machinery. The plant is 
equipped with a foundry having open 
hearth and crucible furnaces for making 
steel castings and cupolas for gray cast 
iron. There is also a complete brass 
foundry. 

The success met with in the air-brake 


business encouraged those financially 
back of the National Electric Company to 
enter the general field of electrical 
machinery, and two years ago a compe- 
tent corps was organized under the direc- 
tion of Mr. W. L. Waters, chief engineer 
of the company. An active sales organiza- 
tion was put into operation, and the re- 
sults of this work have been 80 thoroughly 
successful that the company has decided 
to follow this up again with a view of 
developing this branch of the business to 
its fullest capacity, and to this end has 
established a separate electrical depart- 
ment. 

Mr. Samuel Watkins is president of the 
National company. He is the organizer, 
and under his direction the company has 
reached its present prominence. 

Mr. Bernard T. Becker, who represents 
the interests of those financially back of 
the company, and who is himself a large 
stockholder and a director, will act in an 
executive capacity in connection with the 
operation of the company. 

The first vice-president and general 
manager of the National Electric Com- 
pany, Mr. Frank C. Randall, is widely 
known throughout the electric street rail- 
way field, and the air-brake sales will con- 
tinue as in the past under his direct 
charge. 

Of the operative force, Mr. R. P. Tell is 
the secretary and treasurer. Mr. J. H 
Denton, well known to all those who come 
in contact with the air-brake business, is 
the general superintendent. 
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A New Electric Sign. 

The Electric Advertising Sign Com- 
pany, 119 East Front street, Cincinnati. 
controls the patents under which the elec- 
tric advertising sign shown herewith 1s 
built. The lettering is made on linen, 
which is transparent, being illuminated 
at night. The upper panel is for the name 
of the concern in front of whose place of 
business the sign is displayed. The lower 
panel contains the advertising signs, of 
which there are twenty-four on each side, 
it being intended to hang a sign over the 
sidewalk, so that it may be read from 
either side. The advertising signs are 
rolled up within the case, and by the 
operation of a small motor these signs are 
kept constantly moving backward and for- 
ward, the process of changing the twenty- 
four taking about two and one-half 
minutes, when the reversal takes place and 
the order is repeated. In this way each is 
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displayed about twenty-five times per hour 
on each side. 


The interior is lighted by incandescent 
lamps of different colors, and a mechanism 
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New Form oF ELECTRICAL TRANSPARENCY. 


provides for changing from one color to 
another automatically. 

It is intended to market these signs 
through state agents, who will be author- 
ized to manufacture their own signs if 
they so desire. 


The Marshall Pull Socket. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., which recently 
succeeded to the business of the Marshall- 
Sanders Company, has designed a new 
form of socket to be operated by a chain 
pendant. This device contains a socket 
of standard size, and is built upon a one 
piece porcelain button. The cap is exactly 
like that of an ordinary socket, and the 
shell is varied. from the standard by 
having a little bell attached to one side in 
place of the slot for the key. The metal 


$ 


PULL SOCKET. 


case is entirely lined with ‘“Blastoid” fibre. 
There is no hard fibre anywhere in the 
socket, all other insulation being entirely 
of mica and porcelain. 

The chain pull is radial, making 8 
good appearance, and there is no grating 
sensation from the chain rubbing through 
the bell. The chain is insulated from the 
mechanism by a short piece of woven linen 
“Puna” lining. This lining stan 
strain of over thirty-five pounds. 

The sockets can be wired as quickly 8$ 
ordinary key sockets, the wire te 8 
being exactly like the standard sockets. 
The chain can also be detached without re- 
moving the shell. The company cl 
that these sockets will stand from five to 
six times the turning of an ordinary key 
socket. 
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Two New Switchboards. 

The accompanying illustrations are re- 
productions of new switchboards which 
have been built quite recently by the 
Walker Electric Company, 2318 Noble 
street, Philadelphia, Pa. Fig. 1 shows 
the switchboard built for the Danville 
& Bloomsburg Railroad, Mr. F. W. 
Darlington, engineer. This switchboard 
illustrates the first instance in which the 
Walker company has incorporated its 
new type of panel. The board also con- 
tains the new type Cutter circuit-breaker 
arranged without coils, and is designed to 
supply four feeder circuits, each com- 
plete with switch, ammeter and circuit- 
breaker. The company is constructing 
for the same engineer a 6,600-volt, alter- 
nating-current switchboard for the 
People’s Light and Power Company, of 
Mahoney City, Pa. This switchboard 
will control two 300-kilowatt Bullock 


ELECTRICAL REVIEW 


conduit. This coupling has been de- 
signated as the “Security,” and the aim 
of its design has been to produce a device 
which will make a proper connection be- 
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Building. One of the machines has a 
capacity of 1,300 cubic feet of free air 
per minute when running at 125 revolu- 
tions, and is used to supply the general 


‘t SECURITY ” COUPLING FOR ELECTRICAL CONDUCTORS. 


tween the conductor and any form of out- 
let or junction box. 

This coupling has been carefully de- 
signed, and is made from metal of a high 
grade. The metal is properly enameled, 
and the thread has been carefully turned. 


compressed air requirements of the ex- 
position, while the other is capable of 
furnishing 530 cubic feet and supplies 
the transportation exhibits. The large 
machine is fitted with an improved type 
of valve gear, the distinguishing feature 
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Fria. 1.—SWITCHBOARD BUILT FOR THE DANVILLE & BLooMsBURG RaAiLROAD. Fig. 2.—SWITCHBOARD BUILT FOR THE 
NORTHEAST MANUAL TRAINING SCHOOL. 


generators, with total load panels and 
feeder panels, and the company will also 
supply the panels for the substation 
boards and for power and incandescent 
and arc lighting. 

Fig. 2 illustrates a 250-volt switch- 
board which is being installed in the 
Northeast Manual Training School, 
Philadelphia, Pa. The dark subbase 
forms a pleasing contrast with the marble 
switchboard panels. 
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A Flexible Coupling for Armored 
Conduit. 
The accompanying illustration shows a 
new form of flexible coupling for armored 


In making up the coupling the bushing 


may be eliminated, and use made of a 


lock nut in the outlet box. 

This device is being placed on the 
market by Mr. William S. Brown, 3 West 
Twenty-ninth street, New York city. 


— ceea — 


Grand Prize Awarded for Improve- 
ments in the Valve Mechanism 
of Air Compressors. 

A grand prize has been awarded by the 
Louisiana Purchase Exposition to the 
Laidlaw-Dunn-Gordon Company, of Cin- 
cinnati, which installed the two large com- 
pressors located in Block 33 of Machinery 


of which is the novel manner of using 
poppet valves for controlling the opening 
of the discharge in combination with the 
semi-rotary mechanically moved valves for 
controlling the closing of the discharge, 
and the opening and closing of the suc- 
tion. 

The small compressor, which furnishes 
air for the transportation exhibits, is 
fitted with a semi-mechanical valve gear 
controlling the opening and closing of 
the low pressure suction only. The chief 
point of interest in this machine is the 
fork-frame construction, involving the 
use of a solid forged crank shaft, instead 
of the usual built-up type. 
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DOMESTIC AND EXPORT. 


MERGER OF INDIANA ELECTRIC RAILWAYS—A deal has 
been closed for the merger of the Fort Wayne & Southwestern trac- 
tion line, operating between Fort Wayne and Wabash, Ind., with the 
Fort Wayne & Wabash Valley system of city and interurban lines. 
This includes the Fort Wayne traction line. It is expected that the 
merger of the lines will mean through cars from Fort Wayne to 
Indianapolis. 


TO BLECTRIFY NICKLE PLATE RAILROAD—It is understood 
that the Nickle Plate Railroad is to have electric motive power, and 
that when a similar change of power has been made on the West 
Shore, 
York to Chicago. It is understood that the New York Central 
intends to carry out experiments with fast service, by means of elec- 
tric power, between New York and Chicago. 


RECEIVER FOR TRACTION ROAD—A. B. Cleveland, of Union- 
ville, Ohio, has been appointed receiver for the Cleveland, Paines- 
ville & Ashtabula Electric Railway Company. The receivership is 
the result of a petition on the part of Jethro G. Mitchell, of Toledo, 
Ohio. This petition claims fraud in the cost of constructing the 
road. The road was capitalized at $1,000,000, but the petitioner says 
that its cost has been a great deal less than that sum. 


BPXTENSIVE IMPROVEMENTS ON THE BRIE RAILROAD— 
The directorate of the Erie Railroad has under contemplation 8 
number of plans for the improvement of the property, including one 
for the electrification of the suburban service throughout New 
Jersey. The plans for the electrification of the suburban lines call 
for a central power station at Paterson. This will put the remotest 
point of power delivery within 8 radius of eighteen miles from the 
central power station. It is expected that about fifty-seven miles of 


road will be electrified altogether. 


CONSOLIDATION OF ELECTRIC LIGHTING AND POWER IN- 
TBRESTS IN BROOKLYN—It is understood that plans are under 
majority of the gas and electric lighting 
business iD Kings County, plan provides for the absorp- 
tion by the Brooklyn Union Gas Company of the Kings County Elec- 
tric Light and Power Company and of the Kings County Lighting 
lan has not yet taken such shape that any definite 
announcement can be made. The Edison Illuminating Company of 
Brooklyn recently reduced the price of electric light to the level 


which prevails in New York. 


GAS COMPANY FILES A LARGE DEED—The Westchester 
Lighting Company, of New York, on October 20 filed a transfer of 
property valued at $22,000,000 to the New York & Westchester Light 
Company. This property embraces most of the gas and electric 
plants in Westchester County, including the plants at City Island 
and Pelham Bay Park. Upon receiving the deed, the New York & 
Westchester company filed a mortgage covering the property with 
the Central Trust Company of New York. This latter company is 
acting 83 trustee for the Westchester Lighting Company. At the 
“sa e timè a merger was filed in the office of the secretary of state, 


"gi Adbany, Wh conwolidates the two companies. 


gT. LOUIS TRANSIT COMPANY REORGANIZED—Negotiations 
have been completed for refinancing the St. Louis Transit Com- 
pany. The plan provides for the cancellation of the lease of the 
United Railways Company to the Transit company, and the cancella- 
tion of the Transit company’s $20,000,000 fund 
mortgage of 1903, of which $8,000,000 has been issued, aad for the 
exchange of the outstanding stock of the Transit company for 
$6,905,720 in common stock of the United Railways Company, on 
the basis of five shares of Transit for two shares of United Railways. 
The Transit company is to issue $10,000,000 of five per cent bonds, 
to be guaranteed by the United Railways Company, to be used to 
retire the outstanding $5,000,000 issue of improvement bonds re- 


maining. 
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the New York Central wilf have an electric line from New © 
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PHILADELPHIA ELECTRIC COMPANY PURCHASBDS CON- 
DUITS OF THE KBYSTONE TELEPHONE COMPANY—The Phila- 
delphia Electric Company, it is announced, has agreed to purchase 
the Keystone Telephone Company’s conduits and franchises. The 
purchase price is said to be $2,500,000 cash. In turn, the Keystone 
company agrees to use the conduits and pay an annual rental there- 
for to the Philadelphia company of $125,000. For any additional 
space after the gale is made the Keystone company will pay at the 
rate of four and one-half cents a foot for each separate duct used. 
It is understood that the money for this purpose will be raised by a 
loan, and that there will be no further assessment on Philadelphia 
Electric stock because of this purchase. One of the agreements 
incident to the deal is that the Philadelphia Electric Company shall 
not engage in the telephone business. Under the terms of the nego- 
tiations the Keystone company will continue its business, the only 
difference being that it ‘will act solely under its charter, and will 
lease space in the conduits it has sold. 


MEXICAN ELECTRICAL NOTES—A federal concession for an 
electric power plant on the Conchos river, Chihuahua, Mexico, has 
been granted to R. M. Burke, M. J. Mahoney and others. It is under- 
stood that the work will be commenced very soon. Probably a 
million dollars will be spent on this enterprise. Other details of 
this project were published in recent issues. The contract for the 
construction of the first link of the Guadalajara-Morelia electric 
railway has been ratified by the legislature of Jalisco, Mexico. The 
contract covers the line from Guadalajara to Chapala, and the pro- 
posed line of steamers on lake Chapala between Chapala and Tiza- 
pan. From Tizapan the second link will be built through the state 
of Michoacan to Morelia. According to the terms of the contract 
work must be commenced within six months, and ten kilometres 
of track must be finished by the end of the first year. Four years 
are allowed for the completion of the line. The right is given to 
provide for poth narrow and standard gauge equipment by the use 
of three rails. The state of Michoacan has agreed to grant 8 
subsidy of $5,000 per kilometre for the second link of the road. 
The state of Jalisco grants no subsidy for the line from Guadalajara 
to Chapala. The Catholic Banking Company, of Mexico City, has 
undertaken the financing of the project. 


ELECTRIC RAILWAYS. 


WELLINGTON, KAN—L. H. P. Northrop bas been granted & 
fifty-year franchise for an electric railroad in this city. 


SALAMANCA, N. Y¥.—The village board of trustees has granted 
a franchise to the Olean Street Railway Company. 


ROCHESTER, N. Y.—The Rochester, Syracuse & Eastern Railway 
Company has been granted a franchise by the poard of trustees. 
SANTA MARIA, CAL.—The Santa Maria Light and Power Com- 
pany is arranging to put in an electric road between here and 


Guadalupe. 


SCHBPNECTADY, N. Y.—It is understood that arrangements have 
been completed by the Schenectady Railway Company for the 
extension of its lines to Saratoga Springs. 


GRAND RAPIDS, MICH.—The Grand Rapids & Ionia electric 
road bas let the contract for the bridge and culvert work an 
drainage to Farnham & Company, of Chicago. 


OWOSSO, MICH.—Representatives of the Owosso & i 
Electric Railway are seeking a franchise from Vernon village 82 
townships to extend the line through Vernon to Durand. 


COLUMBUS, OHIO—The Sandusky, Clyde, Tiffin & Souther? 
Electric Railway has obtained the right of way for a spur fifteen 
miles in length leading from Ransom’s Corners to Freemont. 


TOLEDO, OH10—The contractors who are building the exten: 
sion of the Toledo & Indiana electric railway from Wauseon t0 
Bryan have placed the contract for all structural iron. The exter 
sion involves the building of fifteen bridges, 
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of steel with concrete piers. In addition to these bridges, ten water 
courses and roadways will be spanned by concrete arches. Work 
has been started on the bridge over the Tiffin river, at Stryker. 


KENOSHA, WIS.—Surveyors have started work to lay out a 
right of way for the building of a new interurban line between 
this city and Milwaukee, which is to parallel the lines of the present 
interurban system. 


SPRINGFIELD, OHIO—The directors of the Springfield, South 
Charleston, Washington Court House & Chillicothe Electric Railway 
Company at a meeting recently increased the capital stock of the 
company from $500,000 to $1,500,000. 


McKEESPORT, PA.—A contract has been let by the Clairton 
Street Railway Company for the construction of part of its proposed 
line in the borough of Clairton. The work is to begin at once and 
be pushed to completion as rapidly as possible. 


ST. LOUIS, MO.—The Alton, Granite & St. Louis Traction Com- 
pany, which is building the interurban electric line from Alton 
to St. Louis, has issued $1,600,000 of five per cent bonds. It is 
expected to have the line in operation by January 1. 


DENVER, COL.—General Manager J. M. Herbert, of the Colorado 
& Southern, says that plans and specifications for the new electric 
line to be built by that road from Denver to northern Colorado have 
been ordered and that definite steps will be taken in the matter soon. 


WATERLOO, IOWA—The promoters of the new trolley inter- 
urban line proposed between Cedar Rapids and Waterloo, passing 
through Urbana, Brandon, Shady Grove, Jubilee and Gilbertville, 
have succeeded ın securing almost all of the right of way between 
Urbana and Jubilee. 


SULLIVAN, IND.—It is stated that the proposed electric line 
from Terre Haute to Sullivan will be constructed, William C. Dorsey 
and other men who have been promoting the proposed line having 
Succeeded in interesting eastern capital in the proposition. The 


line will pass through Farmersburg, Shelburn and the coal-mining 
section. 


GAINESVILLE, GA.—The North Georgia Electric Company and 
the Gainesville & Dahlonega Electric Railroad Company stockholders 
held a meeting in this city, after which it was announced that inside 
of the next sixty days work will begin on the electric line from 
this city to Dahlonega, to be completed within eighteen months. 


NEW CASTLE, IND.—The county commissioners have granted 
Charles N. Mikels a franchise for an electric line from the east 
line of Henry County, near Hagerstown, along the right of way 
of the Pan-Handle Railroad, to the edge of the corporation line 


of this city, a part of the proposed electric line from this city to 
Richmond. 


CARLYLE, ILL.—It is proposed to build an electric road from 
Carlyle to Buxton, to handle both freight and passengers. The 
ultimate object is to extend the line to Lebanon and make a St. 
Louis connection. A franchise has been secured through this 
county. Ample capital is said to be behind the enterprise, and the 
Stock has been largely subscribed for. 


FINDLAY, OHI1O—Workmen are now excavating for the new 
Toledo, Bowling Green & Southern power-house, which will be 
erected on a site purchased by the company some time ago. The 
building will occupy a space of. 120 by 150 feet. It is said that 
the power for the entire line will be furnished from this city and 
that the plants at Bowling Green and Cygnet will be abandoned. 


WOODVILLE, LA.—A permanent organization has been effected 
by the Woodville-Fort Adams Electric Railroad Company. The line 
is to be twenty-three miles long, and traverses one of the richest 
Sections in Mississippi. The officers elected by the board of directors 
are: L. T. Ventres, president; Charles Cohen, vice-president; W. H. 
Woods, secretary; James M. Sessions, treasurer. The charter was 
issued about a month ago. 


ALLENTOWN, PA.—The Carbon Street Railway Company, the 
Successor to Mauch Chunk, Lehighton & Slatington Street Railway 
Company, which was sold at receiver’s sale on April 12, has been 
organized by the election of Harry C. Trexler, president; J. M. 
Dreisbach, secretary and treasurer; J. M. Dreisbach, Andrew S8. 
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Keck, Hugh E. Crilly, A. C. Godschalk, Thomas A. Snyder and 
Reuben J. Butz, directors. The company starts without debts, and 
no bonds will be issued. 


FORT SMITH, ARK.—There has been filed for record in the office 
of the circuit clerk a deed of trust to the Central Trust Company 
of Illinois for $1,000,000, to secure a recent bond issue of $1,000,000 
made by the street railway company. Of the amount, $553,000 of 
the bonds go to W. R. Abbott and George Bengel, while $300,000 
ıs reserved for the purpose of retiring a $300,000 mortgage when it 
shall become due, and $177,000 is to be expended in improvements 
and extensions. It is the intention to extend the electric railway 
line to Van Buren and cross the river into that city if approaches 
to a contemplated bridge can be secured. 


DARLINGTON, WIS.—-The Business Men’s Association, of this 
city, is pushing the enterprise of building an electric railway for 
carrying passengers and freight between Dubuque, Iowa, and Madi- 
son, Wis. The distance is seventy-seven miles, while the nearest 
railway communication now is 131 miles over the Illinois Central 
by way of Freeport, and 152 miles over the Milwaukee & St. Paul by 
way of Prairie du Chien. The proposed line will shorten the dis- 
tance between Darlington and Madison about one-half. It will 
cross the Mississippi into Grant County, passing through Fairplay 
and Hazel Green or Cuba. Then it will enter Lafayette County, 
where it will have a choice of several routes. 


HEMPSTEAD, L. I.—The annual report of the New York & 
Long Island Traction Company, filed recently with the state rail- 
road commissioners, shows a gain in the business of the company. 
The report shows gross earnings to June 30 of $59,710, against 
$34,289 for 1903. The net earnings were $8,431, against $967 deficit 
for the year previous. The gross income for the past year was 
$9,054 and the year’s total surplus, $8,109, while in 1903 it was only 
$411. The number of passengers carried during the year was 
923,209. The company has a capital stock of $1,000,000 and the cost 
of road and construction was $1,159,431. During the year $691,047 
was spent for betterments and $53,414 in wages among fifty-six 
employés. 


VANCOUVER, BRITISH COLUMBIA—The Victoria Power Com- 
pany, subsidiary to the British Columbia Electric Railway Company, 
has been formed for the purpose of developing the power of Kok- 
silah river, not far from Victoria city. The power from this source 
will be used by the British Columbia Electric Railway Company 
for the operation of the Victoria street railway and lighting systems. 
It is estimated that at Mill Bay, where the power-house will be 
located, a head of 375 feet will be obtained. The work will be 
started next spring, and should be completed in less than two years. 
Sufficient electricity will be generated to develop about 10,000 
horse-power, sufficient to run both the street car and lighting sys- 
tems in Victoria for many years to come. The plant will cost about 
$700,000. It is reported that the Victoria Terminal Railway, between 
Sidney and Victoria, owned by the Great Northern, is to be operated 
by electricity in a short time. It is now a steam road. 


BALTIMORE, MD.—The first section of the new Baltimore & 
Belair Electric Railroad has just been completed from the terminus 


. of the Harford-road Iine of the United Railways and Electric Com- 


pany, at Hamilton, Md., to Carney, Md., on the Baltimore and Har- 
ford turnpike, eight miles from Baltimore, and opened for traffic. 
Power and cars have been leased from the United Railways and 
Electric Company to operate this first section, but the Baltimore 
& Belair company will construct its own power-house at the Big 
Gunpowder river, which is situated about midway between Balti- 
more and Belair. The Baltimore & Belair Electric Railway Com- 
pany, which is constructing the new line, is formed under the rail- 
road laws of the state of Maryland. S. A. Williams is president, 
John D. Worthington secretary and treasurer, J. Alexis Shriver 
general manager, and Mr. C. O. Vandevanter, of Baltimore, chief 
engineer. The directors are Charles J. Bonaparte, John M. Griffith, 
George L. Van Bibber, Ogden A. Kirkland, Albert M. Graham, 
Stevenson A. Williams and J. Alexis Shriver. The company has a 
traffic agreement with the United Railways and Electric Company 
for interchange of business, and will run freight and express as 
soon as the entire road is completed. Already the post-office depart- 
ment has authorized the transportation of the mails over the line 
to points reached by the first section. 


- m e e 


— mm 


7128 ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH. 

ADAMS, NEB.—A local telephone exchange is contemplated. 

FITCH BAY, VT.—The Bell Telephone Company is extending its 
line to Georgeville. 

BLIZABETH CITY, N. C.—The telephone line to Weeksville has 
now been completed. 

ATLANTA, NEPB.—An independent telephone Hine will be built 
gouth out of the city. 

FARGO, N. D.—A new telephone line is to be established be- 
tween Gardar and Edinburg. 

ANGUS, 1OWA—The Greene County Telephone Company will 
build a new line to this place. 

NORTH ATTLEBORO, MASS.—A new line is being put in be- 
tween this town and Attleboro. 

LENA, N. y.—Plans are being perfected to extend a telephone 
line from here to South Hartwick. 

DUNNING, NÐB.—The Brewster-Dunning telephone line will 
probably be extended to Halsey this fall. 

NEW CASTLE, PA.—An independent telephone company has 
been formed by Lawrence County farmers. 

MANSON, IoWA— The Mutual Telephone Company will expend 
$4,000 in improvements to the local exchange. 
—The South Eastern Massachusetts Telephone 


HANOVER, MASS. 
ted a local franchise. 


Company has been gran 
WAYNE, NEB.—The Wayne Independent Telephone Company 
will build many new rural lines this season. 


LEWIS, low A—The Lewis & Southern Telephone Company is 


making preparations to extend its lines further south. 


ALLISTER, I. T.—The Schooler Brothers’ Telephone 
Company has been incorporated with a capital of $100,000. 


GREENSBU RG, PA.—The Apollo Telephone Company has decided 
to build a new trunk line to Salina, and thence to Avonmore. 


IRON RIVER, MICH.—The Michigan Telephone Company is 
extending its [ron County line to Pentoga, touching Chicagoan Lake. 


MUSCOGEE, 1. T.—The Pioneer Telephone Company has begun 
work on a new $50,000 telephone system in this city, to replace the 


SOUTH Mc 


old one. 
PASCAGOULA, MI 
extending its lines to 
established. 
MILLEDGEVILLE, G 
has been granted a franc 


a telephone system. 
MONTEV ALLA, GA.—The Southern Bell Telephone Company has 
secured the rignt of way for its line from Calera to Montevallo, 


Brierfield and Aldrich. 

—The Crete Home Telephone Company has been 
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ests. The wires will be placed underground in the business section 
of the city. 


CARROLLTON, GA.—The Gainsboro Telephone Company, of this 
city, is engaged in constructing an additional circuit between here 
ana Bremen, twelve miles north. Bremen is now reached through 
Villa Rica. 


RENO, CAL.—Work has been begun on the new telephone sys- 
tem to be installed in this city. The plant will be of the common 
battery type, and will cost $35,000. An exchange will also be put in 
at Sparks. 


DETROIT, MICH.—Farmers near Battle Creek, Mich., have 
organized a cooperative telephone company. To lessen construction 
cost, wires will be run along fence tops and poles used only for 
road crossings. 


HOOD RIVER, ORE.—The Pacific States Telephone Company 
has a force of men stringing wires for fifty additional instruments 
on the suburban circuit from Hood River. This will make 160 
telephones on the suburban lines. 


CYGNET, OHIO—The town council has granted permission to the 
Oil Belt Telephone Company to install a system of telephones, which 
will give Cygnet patrons free service to Bowling Green, Jerry City, 
Portage, Rudolph and other places. 


NEWARK, N. J.—At the meeting of the Springfield township 
committee, & franchise was granted to the New York & New Jersey 
Telephone Company on a fifty-year limit. The township will get. 
free telephone service to Elizabeth. 


RIVERSIDE, CAL.—It is stated that W. F. Holt has sold to 
the Arizona Consolidated Telegraph and Telephone Company for 
$15,000. The line is about 100 miles long, from Old Beach to 


~ Calexico, with branches to Holtville and Silsbee. 


3 COLUMBUS, OHIO—It is announced that the Central Union 
Telephone Company will expend $70,000 on its local system. The 
company operates in Ohio, Illinois and Indiana and has about 350 
exchanges operating nearly 165,000 telephones. 


SANTA ANA, CAL.—The board of supervisors has sold to the 
United States Long-Distance and Telegraph Company a franchise 
to do business in the county and to use the streets and alleys 
for the placing of poles and stringing of wires. 


WILLIAMSPORT, PA.—The Muncy Creek Telephone Company 
has elected the following officers: T. W. Raper, of Lairdsville, presi- 
dent; W. S. Opp, secretary, and P. W. Opp, treasurer. The work 
of construction of this Hne will be started at an early date. 


KANSAS CITY, MO.—Representatives of the Kansas City Home 
Telephone Company and the Western Independent Telephone Com- 
pany at a recent meeting in this city completed the transfer of 
all holdings of the Western company to the Kansas City Home 
Telephone Company. It was announced that the lines would be 
extended into the Kansas gas and oil fields from Ottawa, Kan. 


BATESBURG, 5. C.—The Batesburg Telephone Company has 
been formally organized. The stockholders elected William West- 
moreland, of Samaria, president, Elijah Hall, vice-president; J. A 
Watson, secretary and treasurer; E. F. Strother, attorney. John 
Bell Towill, William Westmoreland, E. R. Steadman, J. Frank 
Kneece and Wilson Gunter were elected a board of directors. This 
company is capitalized at $500 and proposes to establish a line 
immediately from Batesburg to Steadman, 82 town on the Carolina 
Midland Railroad. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany has opened an exchange at Hancock, Md., giving service 
throughout the western end of Washington County. A new line 
is being built to Berkeley Springs, W. Va., and will cover the field 
to Great Capron and to Fulton County, Pa. An exchange has been 
opened at Upper ‘Marlboro, in southern Maryland, and a new line 
is being run through Cookstown, Jarrettville, Madonna and Black- 
horse from Belair. Harford County. The company will place a0 
exchange at Harpers Ferry, W. Va., and make an extension at Win- 
chester, Va. An air line has also been built from Baltimore to 
Frederick along the old Frederick turnpike, to take the place of the 
line running by way of Westminster. The new line, it ig stated, 
shortens the distance about twenty miles. 
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PERSONAL MENTION. 


MR. GEORGE W. MAGALHAES has been appointed to take 
charge of the exhibit of the Electric Controller and Supply Com- 
pany, Cleveland, Ohio. at the World’s Fair, St. Louis. Mr. Magal- 
haes takes the place of Mr. Pirtle, who has been relieved. 


MR. WILLIAM C. WOODWARD, chief electrician of the Narra- 
gansett Electric Light and Power Company, Providence, R. I., was 
a visitor to New York this week. Mr. Woodward reports matters 
electrical very brisk in the New England states, and anticipates 
a large development of electric lighting and power business during 
the coming winter. 

MR. R. M. HENDERSON has been placed in charge of the rail- 
way shop department of the Arnold Electric Power Station Com- 
pany, with headquarters at Chicago, Ill. Mr. Henderson will be 
remembered as the author of an article descriptive of the shop 
equipment of the Aguascalientes shops of the Mexican Central 
Railway, which appeared in the ELecTRICAL REVIEW quite recently. 
Mr. Henderson was in charge of a considerable part of this instal- 
lation. 


MR. WILLARD C. CANDEE, assistant secretary of the Okonite 
Company, New York city, who was severely injured in a trolley car 
accident a few weeks ago, had about recovered when he was taken 
ıl) with appendicitis, and operated on on Monday of this week. As 
a result of this operation coming so soon after his recent injury, 
Mr. Candee is at the present time very weak, but the hope is 
entertained that he will recuperate quickly and soon be restored 
to health. 


MR. L. ROBINSON, formerly superintendent of the interurban 
line and the Oak Cliff line of the Northern Texas Traction Com- 
pany, has been appointed superintendent of the entire property. 
C. T. Edwards, formerly superintendent of the city lines ar Fort 
Worth, Ind., has been appointed assistant superintendent of the 
entire road. In addition to these changes, M. M. Quimby has been 
appointed master mechanic. The shop will be removed from Lake 


Erie to Fort Worth. 


MR. FREDERICK S. STITT has opened an office at 15 William 


street, New York, for the practice of patent law. Mr. Stitt practised 
for several years at Washington, and later at Baltimore. He has 
located in New York at the solicitation of several electrical manu- 
facturing interests which he represents. Mr. Stitt has made a 
specialty of the electrical arts, and has prosecuted numerous 
intricate applications for patents and conducted litigation relative 
to electrical inventions. 


MR. HENRY L. DOHERTY has been appointed a committee on 
membership, and is about to start an active campaign for new 
members for the National Electric Light Association. At the last 
mecting of the association there were three new classes of member- 
ship accorded. It is in these classes particularly that an increase 
is expected. Officers and employés of member companies are to be 
received ax members, with the written consent of the member com- 
pany with which they may be connected. College professors and 
teachers of electrical engineering may become members at a special 
rate for dues, with the entrance fee eliminated. 


MR. JOHN M. HUMISTON will enter the employ of the firm 
of McMeen & Miller, the organization lately effected by Samuel 
G. McMeen and Kempster B. Miller, 
the well-known telephone engineers. 
Mr. Humiston is now superintendent 
of underground construction and line 
distribution with the Chicago Tele- 
phone Company. He is a western man, 
educated in Lake Forest University, 
near Chicago, and in the Armour In- 
| stitute of Technology, Chicago. He has 
= been engaged with the Chicago Tele- 
phone Company for the last eight 
years, since leaving Armour Institute, 
and has had considerable practical ex- 
perience elsewhere. Mr. Humiston has 
made quite an extensive study of the 
matter of electrolysis of 
seeped Sas, water and electrical] purposes. A an Heise Sa 
ae F Subject, before the New Orleans meeting of the National Gas 
ciation, 1902, attracted considerable attention. 


JOHN M. HUMISTON. 
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ELECTRICAL SECURITIES. 

There was a slight reaction in the stock market last week, and 
for a time it appeared as if some pessimistic predictions would be 
fulfilled. The reaction, however, was temporary in the extreme, and 
was succeeded by a decidedly upward movement. For five days of 
the week the transactions exceeded 1,000,000 shares per day, and on 
at least three instances developed dealings in almost 2,000,000 
shares. There is considerable fear at the present time, due to the 
rapidity with which prices are rising, that the present impetus will 
carry the market far beyond its rational value. It is freely admitted 
in all quarters that the outlook has all the appearance of being a 
prosperous one. There is danger, however, that, with the outside 
investing public running into a speculative fever, much the same 
conditions will come about as prevailed about a year ago. While 
it is evident that the present speculative advances in the stock 
market are no criterion of real values, there is much hope revealed 
in the general statistics of trade. Railroad earnings, bank clear- 
ances and industrial reports in general show a very much improved 
condition. This can not help being a matter of stimulation in the 
months to come, if the present rate of advance does not entirely 
discount the bright future. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 22. 


New y ork: Closing. 
Brooklyn Rapid Transit.................06- 6836 
Consolidated Gas ........ssesessssesosoesss 216 
General Blectric ....... cc ccc cece eee eens 177 
Interborough Rapid Transit...............6.. 160 
Kings County Electric..................s00. 195 
Manhattan Blevated ............cccceeeees 163 
Metropolitan Street Railway............... 127% 
New York & New Jersey Telephone........ 156% 
Westinghouse Manufacturing Company...... 196 


Western Union Telegraph Company officers have been reelected. 

The demand for the stock of the Kings County Electric Light 
and Power Company is very brisk, and while 195 is being bid, 
it is doubtful whether any can be secured for less than 200. 


Boston: ` Closing. 
American Telephone and Telegraph......... 14456 
Edison Electric Illuminating .............. 250 


Massachusetts Electric ......... ad Were skis .. 55 
New England Telephone.................46- 
Western Telephone and Telegraph preferred.. 95 
The instrument statement of the American Telephone and Tele- 
graph Company for the month ended September 30 shows that the 
gross output was 106,305; the returned, 38,353, leaving a net output 
of 67,952, as compared with 45,968 for the same period of 1908. 
Since December 31, 1903, the gross output has been 876,609: the re- 
turned, 374,925, leaving a net output of 501,684, as compared with 
453,398 for 1903. The total now outstanding is 4,281,201, against 
3,608,718 for the preceding year. Coupons of the company’s five per 
cent, three-year gold bonds, by terms payable on November 1, 1904, 
at the office of its treasurer, in the city of New York, or, at the 
holder’s option, at the office of its treasurer, in the city of Boston, 
will be paid in New York by the Manhattan Trust Company, or in 
Boston by the National Bank of Commerce. 


Philadelphia : Closing. 
Electric Company of America.............. 9%, 
Electric Storage Battery common........... 3 


Electric Storage Battery preferred.......... 73 


Philadelphia Electric ...................... 8% 
Union Traction ssi 2 ois aadleis acne ddeea Pak pe 563% 
United Gas Improvement................... 100% 
Chicago: Closing 
Chicago Telephone ........................ 122% 
Chicago Edison Light ...................... 160 
Metropolitan Elevated preferred............ 66% 


The annual statement of the Northwestern Elevated Railroad for 
the year ended June 30, 1904, is as follows: gross, $1,724,929: ex- 
renses, $566,076; net, $1,158,853; charges, taxes, etc., $955 599 leavin 
a surplus of $203,254, as compared with a surplus of $183 410 f 
1903. This surplus amounts to 4.06 per cent on the first $5 000 He 
preferred stock, as compared with 3.67 in 1903 and 3.03 pers t i 
1902. The stockholders of the company have added W. V pats p 
J. L. Cochran to the board, and elected R. H, Williams to nee 
the late Charles Counselman. Officers were reelected ae 


730 


ELECTRICAL REVIEW 


BLECTRIC LIGHTING. 


KEOTA, IOWA—The electric light plant has changed hands and 
is to be improved. 

FORT DODGDB, IOWA—A. F. Comstock and George W. Gowling 
have jointly purchased an electric lighting plant at Sanborn, Iowa. 


HARRISBURG, PA.—Proposals are being received for furnishing 


electric light and power for the several departments of the state 
government of Pennsylvania. ` 


DEXTER, ME.—The Dunbarton Woolen Company will install a 


private electric light plant. A dynamo with a capacity of 300 
lights will be placed in the plant. 


SPRING LAKE, MICH.—The city has voted to install electric 


lights. The power will be furnished by the Grand Rapids, Grand 
Haven & Muskegon Interurban Company. 


CRESTON, IOWA—The city council has accepted ordinances for 
electric light, heat and power franchises, and will submit the matter 
to the voters for their approval at the coming election. 


FARGO, N. D.—The Union Light, Heat and Power Company has 
been awarded the contract for street lighting. The price is to be 
$87.50 per light, a reduction of $2.50 on the price paid last year. 


LITCHFIELD, ILL.—The city council has granted a franchise to 
Charles B. Munday, Jr., to construct and maintain an electric light 
and gas system in the city. The franchise is for seventy-five years. 


JANBSVILLE, WIS.—An ordinance passed in June by the city 
council compelling the electric light company to put all wires in 


the business section of the city underground at an estimated cost 
of $30,000 has been repealed. 


BOZEMAN, MONT.—S. A. Mendenhall, of the Gallatin Light and 
Power Company, has authorized the statement that a deal has been 


concluded by which the People’s Electric Light and Power Company 
is consolidated with the older organization. 


WEST SEATTLE, WASH—F. L. Feurt, W. E. Langdon and 
George Cooley, constituting an electric light committee, report that 


the approximate cost of 1,500 lamps would be $5,000 or $6,000. The 
committee will make a canvass of the city. : 


SPRINGFIELD, TENN.—The construction work upon the city’s 
water and light plants is progressing rapidly. The city has appro- 
priated a large sum of money in excess of the $35,000 bond issue, 
and the plants, when completed, will be adequate for years to come. 


PLROY, WIS.—Herman Timmerman has commenced prepara- 
tions at Ontario for boring a tunnel a quarter of a mile long through 
solid rock to develop a water power of about 300 horse-power, with 


which it is intended to operate electric light plants at Ontario, 
Norwalk and Wilton. 


NEWARK, N. Y.—The village board has adopted a resolution 
providing for a special election on November 2 to decide whether 
or not a five-year contract for street lighting shall be awarded to 
the New Light, Heat and Power Company. The company purposes 
to furnish lights of 2,000 candle-power at a cost of $85 per year. 


COOPERSTOWN, N. Y.—The Clinton Mills Power Company has 
made a contract for two new arc light dynamos with a capacity of 
130 lights. The whole street system will be changed to enclosed 
arcs.» The new machines are made by the Fort Wayne Electric 


Works, Fort Wayne, Ind., and it is expected that they will be 
installed by November 1. 


BAKER CITY, ORE.—The town council of Haines, Ore., has 
granted a twenty-year franchise to J. F. O'Bryant for an electric 
light and power plant in that town. Mr. O’Bryant is making 
arrangements with the Rock Creek Power and Transmission Com- 


pany for power for the present. A substation will be erected and 
transformers installed. 


PITTSBURG, PA.—Plans for the installation of electric power 
companies in Penn, Wilkins and Braddock townships have been 
formed and charters for three companies for this purpose are now 
being sought. The companies are known, respectively, as the Taylor, 
Wilkins and Bessemer Electric Power companies. The charters 
are asked solely for power purposes, lighting not being considered. 


SALT LAKE CITY, UTAH—tThe county commissioners have 
granted the Utah Light and Railway Company permission to erect 
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poles and string wires in the district south of the city. Aside from 
the commercial lighting, the company will furnish electricity to light 
up the country roads throughout this section. The lights will be 
thirty-two-candle-power incandescent lamps, placed a distance of 
264 feet apart. The rate will be $1 a month for each lamp. 


PORTLAND, ORE.—Considerable work has been done on the 
proposed electric power plant at the junction of Sandy and Bull 
Run rivers, and it is announced that a large force of men will 
commence work as soon as the Bull Run bridge, across the Sandy 
river, has been rebuilt. The right of way for the flume has been 
cleared from the point where the station will be built up the 


Sandy river for a distance of something like four miles, and it is 
hoped to have the plant completed by next year. 


OKLAHOMA CITY, O. T.—In the reorganization of the Okla- 
homa Gas and Electric Company which took place on October 20, 
the following officers and directors were elected: C. B. Ames, Okla- 
homa City, president; H. M. Byllesby, Chicago, Ill., vice-president; 
D. T. Flynn, Oklahoma City, secretary; A. H. Grimes, Guthrie, O. T., 
treasurer; R. J. Graf, Chicago, Ill., assistant secretary and treasurer. 
H. M. Newton, of Sparta, Wis., and Rufus C. Dawes and Samuel 
Insull, of Chicago, Ill., were appointed directors. H. M. Byllesby & 
Company, Chicago, Ill., were retained as engineers for the property. 


SCHBNECTADY, N. Y.—The Central Power Manufacturing Com- 
pany, incorporated with the secretary of state some months ago, 
is negotiating for the purchase of water privileges at Cossayuna 
creek, near Granville, Washington County. The water power at 
this point is now controlled by the Alexander Rlanket Company, 
and it is understood that the power, if obtained, will be used in 
conjunction with the plant to be erected near this city. The stream 
develops about 100 horse-power when the water is at normal height, 
and many times that during the rainy season. The company, which 
is headed by Charles R. Huntley, of Buffalo, will maintain a plant 
between Schenectady and Albany with the end in view of supplying 
the current for the new barge canal, besides furnishing power for 


Manufacturing purposes. 


OBITUARY NOTICES. 


MR. GEORGE W. BEERS, superintendent of the Nanticoke Gas 
and Electric Light Company, and an old resident of Wilkesbarre, 
Pa., died at his home on October 18. He was fifty-five years of age. 


MR. EDWIN LUDLAM died on Thursday, October 13, at his home 


in Brooklyn, N. Y. He was sixty-three years of age. For twenty- 
five years he was president of the People’s Gas and Light Company, 


und on its consolidation with the Brooklyn Union Gas Company be- 
came secretary of the latter company, retiring two years ago because 
of ill health. He was at one time president of the Wallabout Bank. 
Mr. Ludlam was a Civil War veteran and a member of the Twenty- 
third Regiment Veteran Association, as well as a member of the 
Society of Old Brooklynites, the St. Nicholas Society and the Brook- 


lyn, Crescent and Oxford clubs. He is survived by a widow, son 
and daughter. 


MR. GEORGE BENHAM STACEY died at Bath, England, on 
October 5. Mr. Stacey was one of the pioneers in land telegraphy 
and submarine cable operation, having been connected with this work 
for over fifty years. He became associated with the Electric Tele- 
graph Company in 1851, and was transferred to the Hague in 1853, 
after the first cable had been laid to Holland. From there he went 
to Berlin, and was then transferred to the foreign gallery in Lon- 
don. He was with the Egyptian Transit Administration from 1857 
to 1859, and from there went to the cable works of Glass, Elliott 
& Company. When the Malta-Alexandria cable was laid in 1861, 


Mr. Stacey was sent to Banghazi, Tripoli, serving as superintendent 
at that station from 1863 to 1867. He was made superintendent of 
the Anglo-Mediterranean Company's Susa-Modica land line through 


Italy in 1868, and was appointed to the position of general superin- 
tendent of the British Indian Submarine Telegraph Company, at 
Bombay, in 1869, where he remained until 1897, being made manager 
in 1872. He was placed in charge of the Cape Town station of the 
Eastern South African Telegraph Company in 1900, and was there 
during the Boer war. From there he went to the Tangier station 
of the same company, from which position he retired, at his own 


desire, in 1902. Mr. Stacey was born in 1839, and leaves a widow, 
two sons and two uaughters. 
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ENGINEERING SOCIETIES. 


THE STREET RAILWAY ACCOUNTANTS’ ASSOCIATION—At 
the recent meeting of the Street Railway Accountants’ Association 
the following officers were elected: W. G. Ross, Montreal, Canada, 
president; Frank R. Henry, St. Louis, Mo., first vice-president; Tsaac 
McQuilkin, Anderson, Ind., second vice-president; J. W. Lester, 
Worcester, Mass., third vice-president. Executive committee: Arthur 
L. Linn, Utica, N. Y.; F. E. Smith, Chicago, I11.; P. S. Young. New- 
ark, N. J.; G. B. Willcutt, San Francisco, Cal. 


PENNSYLVANIA STATE COLLEGE BRANCH OF THE AMERI- 
CAN INSTITUTE OF BLECTRICAL ENGINEERS—The Pennsyl- 
vania State College branch of the American Institute of Electrical 
Engineers met on the evening of Wednesday, October 19. A paper 
was presented by Frank Fitzimmons and H. L. Frederick on “The 
Fifty-ninth Street Power Station, New York.” Another paper was 
read by Mr. C. H. Eshleman on “The Relative Values of Single-Phase 
Alternating-Current and Direct-Current Motors.” A Question Box 
was read and discussed. 


TRANSACTIONS OF THE AMBRICAN INSTITUTE OF BLEC- 
TRICAL ENGINEERS—The October issue of the Transactions of 
the American Institute of Electrical Engineers contains the dis- 
cussion which occurred at the general meeting, held at Chicago, Ill., 
on “Long Spans for Transmission Lines,” on “Synchronous Motors 
for the Regulation of Power Factor and Line Voltage,” and “Con- 
tribution to the Theory of the Regulation of Alternators.” This 
issue also contains the address of President B. J. Arnold, delivered 
at the joint meeting of the American Institute of Electrical Engi- 
neers and the Institution of Electrical Engineers, of Great Britain, 
held at St. Louis, September 14, and a paper on “The Telauto- 
graph,” which will be read at the October meeting of the Institute. 


JOURNAL OF THE INSTITUTION OF BLECTRICAL ENGI- 
NBERS, OF GREAT BRITAIN—The September issue of the 
Journal of the Institution of Electrical Engineers, of Great Britain, 
contains the following papers, which were presented at the meet- 
ings of the local sections: “The Localization of Faults on Low- 
Tension Networks,” by W. E. Groves, and “Some Properties of 
Alternators under Various Conditions of Load,” by A. F. T. Atchi- 
son, read before the Birmingham local section, and “Notes on 
Solid Rail Joints,” by P. S. Sheardown, read before the Dublin 
local section. The issue also contains the following communica- 
tions: “Eddy Currents in Solid and Laminated Iron Masses,” by 
M. B. Field; “Armature Reactions in Alternators, with Some Notes 
on the Running of Synchronous Motors,” by H. W. Taylor, and 
“Alternating-Current Commutator Motors,” by F. Creedy. 


EDUCATIONAL NOTE. 


THE ENGINEERING EXPERIMENT STATION OF THE UNI- 
VERSITY OF ILLINOIS—The engineering experiment station of 
the University of Illinois has issued a bulletin entitled “Tests 
of Reenforced Concrete Beams,” by Professor Arthur N. Talbot. 
This gives the result of an extended series of experiments on 
reenforced concrete beams of different types, and the conclusions 
which have been drawn from the work. 


INDUSTRIAL ITEMS. 


THE BPLECTRO-DYNAMIC COMPANY is now established in its 
new factory at Bayonne, N. J. This company also maintains a New 
York office at 11 Pine street. 


THE ALLEGHENY FORGINGS COMPANY, of Pittsburg, Pa., 
has issued under date of September 1, price lists of chains, rivets 
and burrs, nuts and plate and cast washers. 


THE De LAVAL TURBINE COMPANY, Trenton, N. J., has 
mailed bulletins Nos. 2 and 6, the former devoted to direct-current 
turbine dynamos which range from 7 to 300 horse-power, the latter, 
to turbine blowers. 


THB NEW ENGLAND ENGINEERING COMPANY announces 
that is has closed its New York office, and all enquiries and invoices 
should be sent to the main office at Waterbury, Ct. This announce- 
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ment is made by Mr. A. O. Shepardson, the treasurer of the com- 
pany. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
distributing a mailing folder entitled “Volume of Light.” This 
calls attention to the value of Buckeye lamps for all forms of 
illumination, and contains a return mailing card, upon the back 
of which is a convenient memorandum for ordering lamps of vari- 
ous candle-power and voltage in any quantity. 


THE SPAULDING PRINT PAPBR COMPANY, INCORPO- 
RATED, 44 Federal street, Boston, Mass., will be pleased to send its 
circular descriptive of the “Federal” blue-printing machines. This 
blue-printing apparatus prints on a continuous roll, either by sun- 
light or with the aid of a battery of arc lamps. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., in cata- 
logue No. 22, describes and illustrates an extensive line of lighting 
fixtures. This includes electroliers, combination chandeliers, pend- 
ants, brackets, portables, glassware and fittings. Each illustration 
is carefully indexed, so that comparative price lists may be easily 
made up. 


THE GEORGE WORTHINGTON COMPANY, Cleveland, Ohio, 
has produced an elaborate catalogue of its electrical and gas sup- 
plies. This catalogue apparently includes everything that might 
be desired as an electrical auxillary, from dynamos and motors 
down to porcelain cleats. A carefully arranged index renders the 
finding of any article very easy. 


“THE BROOKLYN EDISON” for October, 1904, calls attention to 
a number of effective show-window illuminations in the city of 
Brooklyn. Electric signs are very popular in this city, and the 
Edison service is establishing itself so well that there are few places 
where isolated plants are being installed, the preference being for 
the service furnished by the Edison company. 


THE WESTERN DISPLAY COMPANY, St. Paul, Minn., is call- 
ing attention to the “Reflectric” advertising sign, which it manufac- 
tures, with some novel and interesting literature. The “Reflectric” 
is adaptable to every class of business, and the company suggests 
the advisability of central stations making a specialty of electric 
sign lighting, and in this way increasing the demand for current. 


THE PHOENIX IRON WORKS COMPANY, Meadville, Pa., is 
extending a special invitation to engineers who may be stopping 
in St. Louis to call and see the engine in the power plant of the 
government Philippine exhibit. This Phoenix engine is a tandem- 
compound, side-crank, direct-connected to a 190-kilowatt alternating- 
current generator. The cylinders are thirteen and three-quarter 
inches and twenty-four inches by eighteen inches, and the engine 
runs at 180 revolutions per minute. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, New 
York city, is meeting with a large demand for its new automatic 
switch, a description of which was published in a recent issue of 
the ELECTRICAL Review. The use of automatic switches for opening 
and closing electrical circuits by remote control is becoming very 
popular. The Conduit Wiring Company, New York city, has made 
a number of installations in which these switches have been used to 
advantage. This company has Installed these switches for both resi- 
dence and store lighting. 


THE HANCOCK INSPIRATOR COMPANY, New York city, has 
produced a handsome catalogue descriptive of its various forms of 
inspirators. This catalogue illustrates all the principal types of 
apparatus, and shows the mechanism in detail, supplementing the 
illustrations with a careful description of the component parts. 
The catalogue also includes descriptions and illustrations of the 
Hancock drive-wheel ejector, flat and union strainers, noiseless 
water heaters and the Hancock swing check valve. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
is distributing bulletin No. 1058, descriptive of its engine-driven, 
multiphase, revolving-field generators. The frontispiece shows a 
three-phase, revolving-field, engine-driven, alternating-current gen- 
erator. In addition to a number of illustrations, there is a careful 
description of the mechanical and electrical features of the appa- 
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ratus. The bulletin is accompanied by a flier descriptive and illus- 


trative of type EP porcelain primary fuse boxes and several errata 
sheets for catalogues 2007, 2008 and 2009, respectively. 


THER STANDARD PAINT COMPANY, New York city and 
Chicago, Ill., is sending out an invitation to its patrons to visit 
its exhibit in the Liberal Arts Building, section sixty-five. Upon 


presentation of the invitation the company will be pleased to hand 
each visitor a souvenir. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin No. 1027 describes Bullock alternating- 
current generators and motors, belted and direct-coupled types. 
The frontispiece is a reproduction of a 115-kilowatt, belted-type 
alternator. The Bullock alternating-current generators and motors 
are carefully described in this bulletin, and there are included 
several illustrations showing the alternator in various stages of 


construction. The bulletin is highly instructive and well worth 
the trouble of sending for it. 


THE AMERICAN ELECTRIC TSLEPHONE COMPANY, 36 
West Jackson Boulevard, Chicago, Ill., has completed the con- 
struction of a new section of switchboard for the Topeka (Kan.) 
exchange. This is for the Topeka Independent Telephone Com- 


pany. Since organization in 1901 this company has experienced 
a great increase in business. It has been necessary to increase 
the capacity every nine months since the original installation, 


which was made by the American Electric Telephone Company. 


The Topeka company is now giving service to almost 2,500 sub- 
scribers. 


THE GRNBRAL BLECTRIC COMPANY, Schenectady, N. Y., 
has issued fliers No. 2141, descriptive of insulating joints, and 2141, 


open switches for printing press motors; also catalogues No. 4384, 


‘Thomson Horizontal Edgewise Instruments for Switchboard Serv- 
ice,” and 4385, “Front Connect, form DBE, Lever Switches, 250- 
Volt, Direct Current, 440-Volt, Alternating Current.” In addition 
the company has issued a folder showing, on one side, a map of 
the exposition grounds at St. Louis, giving the location of eiec- 
trical machinery and appliances furnished by it, and on the other, 


some fine half-tone reproductions of day and night scenes about the 
Fair grounds. 


THE AUTOMATIC CAR VENTILATOR COMPANY, which 
manufactures a complete ventilating system for railroads and elec- 
tric railways, with headquarters at 39 Cortlandt street, New York 
city, is meeting with pronounced success in having its device 
adopted by the electric railways and steam roads. Some eight 
or ten of the trunk lines have adopted it, as well as about forty 
other roads. Among the trolley systems using this automatic 
car ventilator are those in Boston, Cleveland, Syracuse, Brooklyn 
and Rochester. The officers of the company are Ross Taylor, presi- 


dent; J. H. Carson, vice-president and general manager, and D. C. 
Moorehead, secretary and treasurer. 


THE AMBRICAN ELECTRIC FUSE COMPANY, Chicago, Ill., 


was awarded first prize on its exhibit of protectors at the World’s 


Fair, St. Louis, Mo. This exi.: was handsome in every detail, 


and included protectors of all types for te'ephone exchanges. 
Particular attention is called to the impression made by the Kais- 
ling protector. The company announces that the protectors which 
received the award -were taken from its regular stock. Since 
October 1 the company has received orders for over 10,000 pairs of 
Kaisling protectors, including two orders from abroad. The enquiries 
received regarding the Kaisling protector have averaged more than 
a dozen a day for the past month. Over 500 sample protectors 


have already been distributed, and requests have been received 
for aS many more. 


THE GARDNER ELECTRIC DRILL AND MACHINERY COM- 
PANY, Cleveland, Ohio, is calling attention to its electrically oper- 
ated rock drills. The desirability of an electrically operated rock 
drill has been conceded, and much effort has been spent in produc- 
ing a reliable apparatus. The Gardner drill is now in a Service 
in a number of mines, and is claimed to be giving satisfaction. 
This drill is actuated very much on the same principle as the 
pneumatic drill, differing, however, in its mechanical construction. 
The principal claims made for the Gardner drill are that it has no 
flexible shaft, requires but two horse-power, delivers a rapia stroke, 
and works well in either hard or soft rock. When not in contact 
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with rock, the drill strikes a cushioned blow, making it suitable 
for all kinds of reaming work. The mechanism is simple, rendering 


it easy to dismantle and repair. The apparatus may be used on 110 
or 220-volt circuits. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., succeeded on October 21 to the business of the 
Marshall-Sanders Company. The new concern will continue the 
business of the Marshall-Sanders Company with increased financial 
resources and an augmented executive staff. Mr. Norman Marsh- 
all, formerly president of the Marshall-Sanders Company, will be 
president of the new company, and Mr. F. Schoenthal, formerly 
general auditor of the Dominion Steel and Iron Company and of 
the New England Gas and Coke Company, is secretary and treas- 
urer of the Marshall Electric Manufacturing Company. The 
facilities of the new company for manufacturing sockets, switch- 
boards and cutouts will be increased, and it will be in better shape 
in every way to attend at all times to the wants of its customers. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, recently posted a notice in its draughting room, 


announcing a contest for an appointee to take charge of the com- 
pany’s exhibit at the World’s Fair. The contest consisted of two 
written articles, one on the company’s improved motor drive for 


planers, and the other on the company’s mill table controller. The 
articles presented were judged from the following standpoints: 
first, the clearest description of the functions and operations of 
the various switches, circuits, etc.. from an engineering stand- 
point, to count forty points; second, the best statement of the 
advantages arising from the use of the apparatus, viewed from 
the standpoint of the customer, to count twenty points; third, the 


best composition from the standpoint of rhetoric and grammar, to 
count thirty points. 


All work on these articles was done outside 
of office hours. The judges consisted of M. C. Eastwood, engineer; 
R. I. Wright, assistant engineer; Harold McGeorge, general mana- 
ger, and J. H. Hall, chief draughtsman. A number of interesting 
papers were presented. The decision. was rendered in favor of 
J. W. Magalhaes, formerly a student of the Case School of Applied 
Science, and later a graduate of Columbia University. Mr. Magal- 


haes will remain in charge of the company’s exhibit until the close 
of the fair. 


WATERBURY & COMPANY, 69 South street, New York city. 
announces a series of bulletins and catalogues descriptive of elec- 
trical specialties. The electrical specialties department of Water- 
bury & Company, the old-established manufacturer of ropes and 
cables, was started about January of the present year. This depart- 
ment made a specialty of armature and field coils, and was 


equipped with rewinding and repair facilities. 


Improved winding 
machines were installed, and in a short time it was furnishing 


standard street railway motor coils to a large number of promi- 
nent street railways. 


This list of customers included a large 
portion of the United States, and the company has made ship- 
ments to the West Indies, South America and Mexico. On or 


about the first of June it was decided to take up the manufacture 
of switchboards and panelboards. 


Additional floor space was pro- 
vided, and at the present time the factory covers some 8,000 
Square feet, occupying three large floors. 


New machinery is being 
added constantly, and the facilities are now complete for handling 
large orders at short notice. 


Among other orders recently filled 
are the switchboards for the Edison Illuminating Company at 


Dreamland, Coney Island, N. Y.; the switchboard at the New 
York Cotton Exchange: Robinson Block, Brooklyn, N. Y.; the 
Carnegie automobile garage, New York city; a seven panelboard 
for the Spencer Arms apartment house, New York city, and a 
board for the Catholic Protectorate at Van Nest, N. Y. The new 
Liberty Theatre, New York city, is being equipped with a full 
line of these panelboards. Among the orders for cables which this 
company has recently filled are the three-phase, 250,000-circular- 
mil, 6,600-volt feeder from the central power station to the 
Parkville substation in Brooklyn, N. Y.: the 100.000-circular-mil, 


low-tension and other cables in connection with the Kent avenue 
power station in Brooklyn. These are both for the Brooklyn 
Heights Railway Company. This company has also supplied cables 
for the Laclede Power Company, the Cincinnati Gas and Electric 
Company, and has supplied telephone and telegraph cables to the 


Columbia Telephone Company, for its transmission line under the 
Hudson river at Albany, N. Y. 
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THE SUBWAY’S SUCCESS. 


After several days of crowding, which upset its schedule, 
the New York subway is settling down to business and is be- 
ginning to give the citizens of Manhattan the service to which 
they have been looking forward for years. The disarrangement 
of the service on these days was due not so much to the great 
number of passengers who wished to ride, as to the crowding at 
one or two points on the line. Then, too, although the employés 
of the system had been well trained, facility in handling the 
crowds can only come through actual experience. Another 
contributing cause was the exceptional precautions which were 
taken to prevent accident, and it is greatly to the credit of the 
management of the system that their efforts in this direction were 
so entirely successful. | 

As the novelty of the new road wears off and conditions 
become normal, and as the employés become more familiar 
with their work, New York will begin to realize what com- 
fortable traveling means and will, we hope, begin laying plans 
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so that the disastrous crowding which has been the rule on the 
elevated lines for some time past shall never recur. 

When everything is running smoothly we believe everybody 
will admit the success of this great electrical undertaking. It is 
worth pointing out that there is no other system of traction 
which could be operated successfully under similar conditions. 


HIGH-PRESSURE WATER POWER IN THE EAST. 

California leads the world in the development of large powers 
with small quantities of water. One of the most striking 
examples of this sort, there or elsewhere, is a plant that utilizes 
a head of more than 1,900 feet, at which a single cubic foot 
of water per second is sufficient to develop 214 horse-power, if 
losses in pipes and wheels are disregarded. This plant is one of 
the group that feeds into the eighty-three-mile transmission 
line between the Santa Anna river and Los Angeles. 

But the eastern half of the United States, though it may 


not be able to rival the highest heads of water powers in Cali- 


fornia, may follow with advantage the example there set by 
utilizing even small quantities of water wherever they can be 
obtained with heads above 100 feet. Even at 100 feet a single 
cubic foot of water per second has a working capacity of 11.2 
horse-power. Thus far, in the East, the development of water 
power has been mainly confined to the lower reaches of the 
streams where volumes of water are comparatively large and 
heads are small. Opportunities for these developments at low 
heads have been in large part taken up, however, and attention 
is now being turned to the high lands, where many streams 


make up for lack of volume by the heads that can be made avail-. 


able for power plants. | 
A good illustration of the conditions that favor the develop- 


ment of water power at high pressure in the East may be seen 


in the Housatonic river which heads in Pontoosuc lake near 
Pittsfield, and flows south across Massachusetts and Connecticut 
to Long Island sound, a distance of 123 miles. In this distance 
the river falls 983 feet, or an average of eight feet per mile, 


but much of this fall is concentrated in comparatively short 
stretches of the river. From Pittsfield to Ashley Falls, a distance 


of forty-one miles, the descent of the river is only moderate, 
being 278 feet in all, or an average of 6.7 feet per nile. It is 
on this part of the stream that a great water power is to be 
developed for electric supply in Pittsfield, according to plans 
that are now under way. Moving south from Ashley Falls 
to Falls Village, a distance of nine miles, the river drops eighty- 
three feet, or 9.2 feet per mile. Between Falls Village and the 


mouth of Shepang river, a tributary of the Housatonic, the 


distance is forty-three miles and the fall of the latter stream 
is 517 feet, or twelve feet per mile on an average. Over a part 
of the last named distance, that is from Falls Village to Corn- 
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wall Bridge, a stretch of the river only nine miles iong has a 
total fall of 165 feet, or 18.3 feet per mile on an average. 

Here then are the physical conditions necessary for the de- 
velopment of water power under high heads. Along the forty- 
three miles of river from Falls Village to the mouth of the 
Shepang, the high rocky banks lie close to the stream and offer 
a convenient support for canals or pipe lines, so that large 
heads for power purposes can be created without the aid of a 
great dam. This is particularly true of that part of the river 
between Falls Village and Cornwall Bridge, where a canal, 
flume or pipe line nine miles in length would give a head of 
165 feet without the aid of any dam whatever. At this head of 
165 feet each cubic foot of water delivered per second represents 
a working capacity of 18.6 horse-power, from which something 
must, of course, be deducted for friction losses. In 1902, at 
Gaylordsville, Ct., which is about half way between Cornwall 
Bridge and the mouth of the Shepang, on the Housatonic 
river, the discharge of the latter was at its lowest with 543 
second-feet in September, and at its maximum with 13,601 
second-feet in March. Without suggesting that so extensive 
a development of power would be either desirable or practicable, 
it is interesting to note that 500 cubic fect of water per second 
at the head of 165 feet, the fall of the Housatonic from Falls 


Village to a point two miles above Cornwall Bridge, in a length — 


of nine miles, would have a working capacity of 9,200 horse- 
power. 

At Bull’s Bridge, which is several miles south of Cornwall 
Bridge on this river, a dam twenty-four feet high and a 
canal about two miles long have been constructed so as to give 
a water head of 110 feet for an electric power-house. But this 
development utilizes only about one-ninth of the total fall of the 
stream, though its head is perhaps greater than that at any 
other large electric plant east of Niagara Falls. Along much 
of the length of the Housatonic its banks rise rapidly to eleva- 
tions several hundred fect above the water level, so that excellent 
opportunities for storage are presented. 


The details here presented are typical of many small rivers 
in the East. 
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THE PAY OF INSTRUCTORS. 
We commented, not long since, upon the statement made by 


Sir William Ramsay during a recent address, that our in- 


structors in science are paid too little. We agreed with Sir 


Wiliam in this, and expressed the opinion that concerted 
action was necessary in order to remedy this undesirable condi- 
tion. We admitted that there are many able teachers who find 
the pleasure of teaching a better reward than the increase in 
pay which would come with a commercial position, but we 
held that this is a factor upon which it is not safe nor right to 
depend. 

Our esteemed contemporary, the New York Times, takes 
issue with us upon this last view. It says this assertion “is a 
little rash, and the Review's argument ignores the fact that 
those who are best fitted for teaching will consider several 


things besides larger worldly gain before they abandon their 
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strongly indicated work of teaching. It is always well to re- 
member, in estimating the rewards of any form of exertion, 
that payment often takes other forms than that of money. It 
might easily be questioned if it is precisely ‘love of teaching’ 
that keeps many of the first ability at that particular task. 
Much more probably they stick to it because a moderate salary, 
with the social position and the opportunities for winning the 
recognition they value most that go with a professional chair, 
seems to them preferable to the private employment that pays 
better only in money.” 

True, but in speaking of the love of teaching, we did not 
limit ourselves merely to the pleasure of actual instruction in 
the classroom, and we had all of the emoluments mentioned 
in mind. But the same argument can be applied to many other 
positions. The enginecr, for example, enjoys the respect and 
recognition of his fellowmen. The feeling for him, it is true, 
is somewhat different from that for the instructor. The former 
is looked up to as the man who does things in a busy world, 
where the teacher is apt to be forgotten. The instructor who 
gives up his position for one in the world of applied science 
does not get in return merely his salary. Further, even sup- 
posing that the intangible reward of the instructor is greater 
than that of the man in practice, that is not sufficicnt reason 
for the difference in the material recompense which at present 
exists. The instructor who loves his work is surely a much 
better teacher than one otherwise as capable, but who would 
prefer to be employed in other ways, and no one would support 
an argument that the former should be paid iess because he is 
in sympathy with his task. 

The Times says further: “To be remembered, too, is the 
fact that instruction in science and the commercial utilization 
of science are two things widely different and demanding widely 
different abilities. We are not claiming that these or any other 
teachers are adequately paid. Our contention is that the teacher 
gets more than his salary, and that, of the more, he would 
certainly lose something if he went into the other field to which 
the Review refers. This is a world of counterbalances and 
compensations, and despite all complaints against it, most serv- 
ices receive a compensation roughly adjusted to their value.” 

This again is true, but we can not ignore the fact that some 
who have been teaching for many years in high positions have 
given them up to go into outside work. A case came to our 
notice only during the past week, in which an eminent engineer 
who had been engaged in teaching for fifteen years or more, 
doing, at the same time, outside work, gave up his position 4§ 
the head of an important department of an eastern institution 
because his outside work required more time, which could only 
be given it by relinquishing the other. Fortunately, instances 
of this kind do not happen every day, because not only are the 
heads of engineering departments limited in number, but they 
are, as a rule, older men, who do not readily change their 
occupations. We think, however, the poor pay offered to teachers 
is most felt when searching for men for minor positions in the 
technical schools. To the energetic young man actual practice 
always appeals. The smaller number of good men who 4 
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willing to take up teaching find that advancement comes slowly, 
and that the temptation to give up teaching and go into other 
work is strong. This temptation becomes the greater as the 
young man’s work makes a name for him and offers of enticing 
salaries are made. No one need be over-anxious at the present 
time, but neither should we fail to look out for the future, for 
teachers, as well as engineers, must be trained. They can not 
be made in a day, and unless the inducement is greater than that 
at present offered, there is danger that our schools may fall 


behind. 


THE INSTITUTE PAPERS. 

The two papers read at the meeting of the American In- 
stitute of Electrical Engineers on Friday, October 28, were in- 
teresting and valuable. The Gray telautograph is well known, 
but many of those present were not familiar with its capabilities 
and with the stage to which it has been brought. Recently we 
suggested that this instrument might find excellent use in train 
despatching. It is now being used for train orders jn railway 
yards, and, as Mr. Dixon explained, it has been used apparently 
with much success in place of the usual ship telegraph on war- 
ships and for transmitting information and orders in coast 
defence service. 
ideal, giving a permanent record visible to the entire gun crew; 
and it has, of course, no limits in the information which can 
be transmitted. It is interesting to note that, although the 
- apparatus is delicate, it was in no way affected by the con- 
cussion from the heavy guns, in the somewhat rough handling 
to which it was necessarily subjected by those not familiar with 
it. 

The paper by Mr. F. F. Fowle, discussing the transposition 
of electrical conductors, forms a valuable contribution to the 


Institute proceedings. Mr. Fowle gives a complete theoretical 


discussion, but, to the telephone engineer, the most interesting 
part of his paper is the discussion of practice in transposition. 


Not every one appreciates the importance to the telephone service 


of proper line construction. Betterments in transmission are 


apt to be credited mainly to improvements in the receiving 
and transmitting instruments, and better arrangements at the 
exchange. Mr. Fowle shows to what extent the arrangement of 
line conductors affects the service, and he shows, as well, how 
transposition is made to eliminate all cross-talk and influences 
from other electric circuits. The rules he gives for making 
transpositions have stood the test of practice, and will doubt- 
less be of help to all telephone engineers. 

It is very pleasing to learn the good progress which is being 
made by the building committee, in drawing up the plans for 
the new engineering building. As stated by Mr. Scott in the re- 
port of the mecting, these plans are now being perfected and 
promise to result in a building ideally suited to the purpose for 
which it is intended. It will undoubtedly be the finest structure 
for any such purpose to be found anywhere in the world, for 
all of which we may well be proud and should honor the liberal 


donor, Mr. Andrew Carnegie. 
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For such purposes it would seem to be almost | 


UNRECOGNIZED OPPORTUNITIES FOR ENGINEERING. 

The custom of employing engineers in an advisory capacity, 
instead of being a universal one, is limited to those whose in- 
dustrial interests, are large and whose bitter experiences, when 
they have attempted to do their own engineering, have taught 


. them the wisdom of having expert knowledge to assist and direct 


them in all technical matters. As a matter of fact, the engineer 
should be called into consultation as often as the lawyer or 
doctor and the reason that it is not more frequently done lies 
largely in the fact that the general public does not 
know. that an engineer can help it, does not realize 
that the selection of a motor, dynamo or engine is not a simple 
question of general judgment formulated in an untrained mind, 
without either data or the power to deduce a rational opinion 
from them. To the mind of the average business manager of a 
factory, for instance, superior technical knowledge is not re- 
quired except in the matters of gravest importance. If he could 
realize that the services of a competent engineer will make 
the difference between dividends and a receiver, there would be 
no question but that an expert would be employed for each and 
every piece of work undertaken. But unfortunately for both 
parties, this realization seldom comes and when it does it is 
usually by accident. The machinery or appliances which are 
installed without engineering advice run, of course, and the 
low interest on the investment which the enterprise produces, 
or its final foreclosure by the sheriff, is attributed to the malign 
policy of the political party in power, a stringency in the money 
market or any cause except the rightful one—namely, failure 
to lay out the original equipment properly and operate it in 
accordance with good engineering methods. 

Truly it has been said that good enginecring is the applica- 
tion of trained common sense. Untrained common or uncom- 
mon sense can not fill the place. 

As the profession becomes an older one, and takes its place 
among the learned professions where it rightfully belongs, and 
the people of the business world discover that an engineer is 
not necessarily either a long-haired scientific crank, wild of 
eye and wilder of scheme, or a thick-head whose intelligence 
can not grasp an idea higher than the opening of a throttle; 
but on the contrary, he is a skilled, alert, clear-minded man 
with a keen appreciation of both the technical and financial 
sides of every question and that he is the only type of man 
capable of grasping them, harmonizing them, and producing the 
greatest amount of dollars out of any situation, then will the 
engineer be busy and the nation prosperous. 

The prosperity of the country now is due to the large 
manufacturing, railway and industrial enterprises, which from 
the magnitude and extent of their work must employ engineers. 
Their owners and managers realize the necessity of scientifically 
trained men. It is in the great majority of the smaller in- 
dustries that such help is omitted, though it is just as much 
needed. How to bring their owners to see the necessity is the 
difficult question, and in its solution hes alike the success of 
both the business man and the practising engineer. 
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The Views of an Insurance Inspector 
_in Regard to Electric Lighting. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 
The rule number 24-S of the “National 
Electrical Code” which says “when from 
the nature of the case it is impossible to 
place concealed wiring on non-combusti- 
ble supports of glass or porcelain, an ap- 
proved armored cable with single or twin 
conductors (see No, 48) may be used 
where the difference of potential hetween 
conductors is not over 300 volts, pro- 
vided it is installed without joints be- 
tween outlets, and the cable armor prop- 
erly enters all fittings and is rigidly se- 
cured in place, or if the difference of 
potential between wires is not over 300 
volts, and if the wires are not exposed to 
moisture, they may be fished on the loop 
system, if separately encased throughout 
in approved flexible tubing or conduit.” 
As this rule seems to be disregarded by 
the inspectors throughout the country, 
and in many instances they even go so 
far as to recommend and prefer placing 


metal conduits in wooden buildings in 


place of adhering to the above rule, I 
wish to give the following reasons why 
I consider it dangerous: 

1. The impossibility of the proper 
grounding of the conduit throughout the 
building, and it coming in contact at dif- 
ferent places with pipes and ironwork, 
is liable to cause an are between these 
points. 

2. It is well known that condensation 
takes place in the iron pipes, which causes 
the wire placed in them to become first 
damp and then dry, which will destroy 
in a short time the insulation of any 
wire. 

3. It is a well-known fact that an iron- 
conduit system is never free from leaks 
(this is especially so in damp weather), 
which accounts for the inspectors not de- 
manding as good an insulation test for 
the iron-conduit system as they would 
if the wires were placed on non-combusti- 
ble supports of porcelain, ete. 

4. It isa farce to suppose that con- 
duits can be efficiently grounded when 
vou are dependent on the mere contact 
of the conduit with the fittings, ete. 
This conduit lying loosely in these fit- 
tings, and as in many cases the threads 
of the conduit are covered with asphaltum, 
or some other insulation, and even if they 
should be so grounded, it is very doubtful 
if they would carry a large volume of cur- 
rent without heating it and causing a fire 
where the conduit comes in contact with 
inflammable material. It is very doubtful 
if this iron pipe would carry the current 
off, even if it were thoroughly grounded 
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at one end, because the electric railroad 
has trouble in carrying the current from 
one rail to the other, and they employ 
bonding wires, as they have found out 
that the fish-plates can be very little 
depended on for carrying current, and as 
these plates have a great deal more 
contact surface than the joints in the 
pipes, it is not likely that they would 
meet the requirements. 

5. As the conduits become moist in- 
side, it is very doubtful if the so-called 
insulation or protection placed in them 
will prevent rust, which would damage 
the insulation of the wire and prevent 
it from being withdrawn. Another very 
serious effect is that of electrolysis, which 


is carried on through the building by these 
conduits. The leakage from these con- 
duits, that are placed in a dry place, may 
be carried by it to some other part of the 
building where it is damp, which would 
be liable to cause a fire. 

6.-Going back to the old-rule, that a 
conduit system was not considered an 
insulation for the wires but only a race- 


way, it is’ very doubtful if the iron | 
conduits now applied for wooden build- 


ings are safe after being installed for a 
‘short time, and the wires becoming de- 
fective from the causes named... 

I can not help thinking that it would 
be well to return to the old way of 
wiring with porcelain tubes, cleats, etc., 
this class of buildings. If the wires were 
run on the loop system, in place of mak- 
ing taps in concealed places, it would 
overcome all the objections to this class 
of work. A. B. JAMES, 


Inspector Association Fire Underwriters. — 


Baltimore, Md., October 29. 
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The American Society of Mechanical 
Engineers. 

The annual meeting of the American 
Society of Mechanical Engineers will be 
held in New York city, December 6 to 
December 9, inclusive. The headquarters 
of the society will be at the Society House, 
12 West Thirty-first street, and- the 
opening session will occur on Tuesday 
evening, December 6, at 9 P. m. Presi- 
dent Ambrose Swasey will deliver the 
annual address, the subject being “The 


Achievements of the Engineer with Re- 


spect to Exact Measurements.” 

The second session will occur on Wed- 
nesday morning, at the hall of the Men- 
delssohn Union, 113 West Fortieth street, 
at 9.30 o'clock. This will be the busi- 
ness session of the convention, and the 
following professional papers will also be 
presented: “A New Hydraulic Experi- 
ment” A. F. Nagle; “A Twist Drill 
Dynamometer,” W. W. Bird and H. P. 
Fairfield; “Diamond Tools,” G. C. Hen- 


mng. 


Following this meeting luncheon will 
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be served at the Society House, and the 
afternoon will probably be spent in 
making excursions to various power 
stations and points of interest. The 
evening of this day has been left open for 
the members to make theif own engage- 
ments. NEO E 

The third and fourth sessions will take 
place at. Mendelssohn Union, Thursday 
morning and afternoon, respectively. The 
following professional papers will be con- 
sidered : “Centrifugal Fans,” A. J. Bowie, 
Jr.; “Computation of Values of Water 
Powers and Damages Caused by Diver- 
sion of Water Used for Power,” Charles 
T. Main; “An Indicating Steam Meter,” 
Charles E. Sargent; “Staybolts, Braces 
and Flat Surfaces, Rules and Formule,” — 
Robert S. Hale; “Condensers for Steam 
Turbines,” George I. Rockwood. 

At the afternoon session the following 
professional papers will be presented: 
“Bursting of Four-Foot Flywheels,” 
Charles H. Benjamin; “Influence of the 
Connecting Rod upon Engine Forces,” 
Sanford A. Moss ; “Losses in Non-Conduct- 
ing Engines,’ James B. Stanwood; 
“Power Plant of Tall Office Buildings,” 
Sterling H. Bunnell; “Pressures and 
Temperatures in Free Expansion,” A. 
Bordody and R. C. Cairncross. This 
paper will be presented by Charles E. 
Lucke. Between the morning and after- 
noon sessions on this day luncheon will 
be served at the Society House. 

The usual reception for guests and 
friends will be held at Sherry’s on Thurs- 
day evening, at nine o'clock. This will be 
followed by dancing and supper. 

The closing session will be held at the 
Society House, Thursday morning, 
December 9, at ten o’clock. The following 
professional papers ‘will be presented : 
“Fuel Consumption of Locomotives, 
George R. Henderson; “Road Tests of 
Brooks Passenger Locomotives,” A. E 
Hitchcock; “Discharge of Water with 
Steam from Water-Tube Boilers,” A. 
Bement; “More Exact Method for De- 
termining the Efficiency of Steam Gen- 
erating Apparatus,” A. Bement; “Force 
Capacity of Fire-Tube Boilers,” Francis 
Meid of officers to be voted for the 
ensuing year, as presented by the nominat- 
ing committec, is as follows: for presr 
dent, John R. Freeman, Providence, R. L; 
for treasurer, William H. Wiley, New 
York, N. Y.: for vice-presidents, S. M. 
Vauclain, Philadelphia, Pa.; H. H. A 
inghouse, Pittsburg, Pa. ; Fred W. Tas a 
Philadelphia, Pa.; for managers, Sas 
M. Brill, Chicago, Il; Fred J. Miller, 


New York, N. Y.; Richard H. Rice, Lynn, 
Mass. ae 

The secretary of the American Soon 
of Mechanical Engineers is P New 
Hutton, 12 West Thirty-first street, + 
York city. 
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Modern High-Potential Switchboard Practice—II. 


rare that any great amount of cur- 
rent is to be carried, and insulated 


wires, carried on large porcelain insula- 


F OR voltages of 40,000 or above it is 
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Fia. 8.—SECTION OF STRUCTURE FOR 45,000 
VOLTS. 


tors and well separated, are often used. 
The best designed stations provide com- 
partments for these high-tension conduc- 
tors to isolate them, but many rely on the 
air space only. Fig. 8 shows a section of 
such a structure for 45,000 volts. 

In such installations as have been de- 
scribed, the potential transformers are 
connected to great sources of power and 
it becomes necessary to provide against 
possible damage to the system if one of 
them should blow up. It is therefore 
customary with the best practice to pro- 
tect them with enclosed fuses, each fuse 
and transformer being isolated in its own 
individual cell, in keeping with the prin- 
ciple of isolation which has been described 
heretofore. If the cells are open in front, 
it is imperative that they be so located 
as not to damage any other apparatus by 
means of arcing or flashing in case the 
fuses or transformers should burn out. 

Having described in a general way the 
structural work involved in a modern high- 
tension power station, it will be in order 
to describe the various forms of apparatus 
which are commonly used therewith, and 
their functions. 

Fig. 9 shows a front view of the West- 
inghouse type “C” circuit-breaker, with 
the doors removed. It will be noted that 
it is so constructed that each pole is in 
a separate compartment and all of the live 


By Bertrand Perry Rowe. 


metal contacts are entirely immersed in 
oil. 

The stationary contacts, of which there 
are two to each pole, are mounted in large 
fixed insulators which are suitably sup- 
ported from the top slab of soapstone by 
means of insulating supports. Heavily 
insulated conductors are attached to these 
terminals and are brought out in the rear 
of the circuit-breaker through special 
porcelain bushings cemented into soap- 
stone blocks in separate compartments. 
This can be seen by reference to Fig. 10. 

The moving contacts in the circuit- 
breaker are operated and supported by 
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Fic. 9.—Front View or OIL CIRCUIT-BREAKER. 


long wooden rods which are secured at 


the top to a cast-iron cross-bar. The cross- 


bar is raised by a pair of powerful electro- 
magnets through a system of levers which 
give it a parallel motion. When the 
switch is closed the levers are locked by 
a toggle. To trip the breaker, a tripping 
coil is used which operates from direct 
current and throws the toggle lock over 
the centre, and the breaker quickly opens 
by its own weight. It will be seen that 
this method prevents the possibility of 
gravity accidentally closing a breaker. 
The moving contact is a copper cross- 
bar carrying a contact on each end. When 


the breaker is closed the cross-bar bridges 
the stationary contacts above mentioned. 
A cylindrical contact in the centre of each 
stationary contact makes the final break, 
and may be replaced when worn out. 

The contact just mentioned acts as a 
shunt to prevent burning the main con- 
tacts. It will be seen that the arc is 
broken by two breaks in series. 

The oil tanks are locked in position and 
may be easily removed by a can-lifter, sup- 
plied with the circuit-breaker. All sedi- 
ment settles at the bottom of the tanks, 
and the contacts, being inverted, are thus 
free from dirt from this cause. Gauges 
are provided on the tanks for inspecting 
the oil level. 

A heavy casting supports the closing 
mechanism which is self-contained, and 
this feature allows of the breaker being 
set up and adjusted independently of the 
structure so that when installing the 
breaker no difficulty is experienced in lin- 
ing up parts or adjustments. 

The circuit-breaker has a form that 
readily adapts it to a great variety of 
combinations in connection with bus-bar 
structures, as has been shown in the illus- 
trations. 


Fra. 10.—REaR View oF On, CIRCUIT-BREAKER. 


It will be seen that this is truly a cir- 
cuit-breaker, and as it can be supplied 
with relays operated from current trans- 
formers to open an overload or reverse 
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current, its action may be either non- 
automatic, as when operated by the at- 
tendant, automatic for reverse current, 
or automatic for overload, either with or 
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CONTROLLING AND INSTRUMENT SWITCH- 
BOARDS. 


Under this head we will consider the 
installation of control switches and ac- 
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Fie. 11.—GENERATOR CONTROLLING PANELS. 


without a time-limit relay or inverse time- 
limit relay. 

The closing and tripping coils are op- 
erated by direct current from any direct- 
current circuit and are usually wound for 
125, 250 or 500 volts, as these are the most 
common voltages. 

The standard circuit-breaker manufac- 
tured by the General Electric Company is 
operated by a small motor, the motor in 
turn being controlled by the operator 
and supplied with direct current, either 
from the exciter circuit or from a storage 
battery where low-potential current is not 
available. 

For the generating station with high- 
tension, electrically operated switchboard 
apparatus, the equipment usually required 
in addition to the oil circuit-breakers and 
bus-bars is as follows: 

Apparatus for use with the generators— 
generator instrument switchboard, genera- 
tor controlling switchboard, field rheo- 
stats and field switches, direct-current ex- 
citer switchboard. 

Apparatus for use with the feeders— 
feeder instrument switchboard, feeder 
controlling switchboard. 


Fig, 12.—CONTROLLING DESK AND MINIATURE 
Bus-BaR. 

General apparatus for entire station— 
one set of station instruments such as 
voltmeter, synchroscopes, etc. ; station 
static ground detectors if dequired: 


cessories that control the clectrically 
operated oil switches. The apparatus can 
be mounted on the face of a switchboard 
panel, together with the instrument, where 
the system is simple and an inexpensive 
arrangement is desired. 
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sent the actual condition of things. Some 
of these indicators have small copper 
strips on their dials that actually seem 
to bridge over the gaps when the oil 
circuit-breakers are closed, and the effect 
is very realistic. 

As a matter of practical value, however, 
it seems to be the consensus of opinion 
among central station men that after the 
operator has once obtained a good work- 
ing knowledge of his plant, the miniature 
system is of little use to him, and is only 
interesting to explain to visitors the opera- 
tion of the switching system. My own 
opinion is that a good suggestive arrange- 
ment of the control apparatus, with the 
omission of the miniature bus-bar system, 
answers the purpose just as well; is apt 
to be less complicated, and is more com- 
pact. It would be much cheaper to make 


E 


snn SSS 


Fie. 13.—CONTROLLING DESK AND MINIATURE Bus-BaR. 


Fig. 11 shows a photograph of a set of 
panels which is installed in the station 
of the St. Joseph & Elkhart Power Com- 
pany for the generator controlling ap- 
paratus. The generator instruments for 
use with these central panels are located 
on small panels supported side by side 
some distance above the controlling 
panels, leaving a clear space through 
which the operator has a view of the sta- 
tion. Most large stations, however, have 
the generator control apparatus mounted 
on controlling desks or pedestals. 

Another feature of a great many con- 
trolling outfits is the use of miniature 
bus-bars with lamps or indicators in the 
circuits. By means of these the entire 
main station connections are mapped out 
in miniature on the controlling desk, and 
if the indicators or lamps are placed in 
the miniature circuits, the switching 
operations can be seen to take place when 
the operator moves his controlier exactly 
the same as they occur in the main circuit, 
so that ‘he whole outfit appears to repre- 


a drawing to take the place of the minia- 
ture bus-bars, frame it, and hang it in 
a convenient place as an explanation of 
the system; to the uninitiated. 

Figs. 12 and 13 show some controlling 
desks with miniature bus-bars and indi- 
cators as just described. 

One of the disadvantages of the desk 
as shown is that in order to get the proper 
arrangement of bus-bars and indicators, 
the complete station connections must 
usually be laid out in miniature, and if 
only part of it is installed, the whole desk 
is generally made and the positions drilled 
for future apparatus plugged up with 
temporary hard rubber plugs. 

When the desk type switchboard is 
used, it is usually placed directly in front 
of the instrument switchboard and the 
operator has his control apparatus ar- 
ranged as nearly as possible opposite his 
respective instrument panels. A view of 
such an instrument switchboard is shown 
in Fig. 14. 

It will be seen that the controlling desk 
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is not like a panel switchboard. to be in- 
definitely extended, and does not readily 
lend itself to future extensions without 
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power increases. To meet the demand for 
such installations, there has been designed 
a control pedestal which seems to embody 


Fia. 14.—IN8STRUMENT SWITCHBOARD. 


alteration, unless some arrangement is ar- 
rived at, so that it can be built and in- 
stalled in sections. 

The arrangement of control apparatus 
into groups, so that units of control can 


Fic. 15.—ConTROLLING PEDESTAL. 


be handled the same as panel switchboards, 
seems to be the ideal. Nearly every large 
installation starts with a few generating 
units and increases as the demand for 


all the features that are desirable. Fig. 
15 gives a good idea of this pedestal when 
used to control a generator circuit. It 
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troller, a controller for the engine governor 
to change the speed in synchronizing the 
generators, and the controlling device to 
open and close the electrically operated 
alternating-current generator field-switch. 
The pedestal presents a very neat and at- 
tractive appearance and only occupies a 
floor space about sixteen inches square. It 


Fic. 16.—OPERATING INSTRUMENT Post. 


is of such a height that the operator can 
easily look over the top of it. 
For use with this controlling pedestal 
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CONTROLLING PEDESTALS. 
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generally contains controllers, indicators, 
and lamps for the oil circuit-breakers, 
synchronizing plugs and lamps, voltmeter 
plug, electrically operated rheostat con- 


instrument posts are being installed. One 
of these for a set of generator instruments 
is shown in Fig. 16. The post is usually 
set in the edge of the switchboard gallery 
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with the meters facing the operator who 
stands at the control pedestal and faces 
the station, having an unobstructed view 
of the generators he wishes to control. 
This is just the reverse of the case of the 


instrument shows by its position on the 
dial whether the machine is running fast 
or slow or is in synchronism. This, of 
course, can be made to work in parallel 
with the synchroscope in the gallery. 


from the machines. In other cases it 1s 
placed on the station floor as near as con- 
venient to the exciters. The switchboard 
is usually a typical direct-current switch- 
board, and while the most serviceable ones 


controlling desk, where the operator must 
| turn his back on the station in order 
to see his instruments, which are located 

on the instrument switchboard. ` 

The condition of affairs may be readily 
seen by reference to Fig. 17, which shows 
a gallery with pedestals and instrument 
posts. With this arrangement the feeder 
switchboard is located just in the rear of 
the controlling pedestals so that the opera- 
tor can be within easy reach of all of the 
control apparatus. 

The usual method of controlling feeder 
circuits is to place the controllers on 
the switchboard directly beneath their 
respective feeder instruments. This on 
the whole seems to be the simplest way 

' and is the scheme used in the illustration, 
Fig. 18. 

In conjunction with the instrument 
posts shown in Fig. 16 there is being used 
a station instrument post which holds the 
voltmeters and synchroscopes. This is 
shown in Fig. 19, and usually stands in 
a central position in the gallery, and the 
whole top is arranged to swivel, so that 
the instruments may be seen from any 
point in the gallery. - They also have a 


Fie. 18.—PANELS FOR CONTROLLING FEEDER CIRCUITS. 


FIELD RHEOSTATS AND ALTERNATING-CUR- 


are finished in black, a large number of 
RENT FIELD SWITCHBOARD. 


stations are using blue Vermont marble. 

Fig. 21 shows a typical exciter switch- 
board for heavy capacity exciters. It will 
probably be needless to observe that the 
circuit-breakers shown are non-automalic, 
being only used to trip by hand when the 
circuit is to be interrupted in order to pre- 
vent the arc from burning the switch. 
Some station managers prefer reverse- 
current circuit-breakers in their exciter 
circuits, but the usual practice is to omit 
protective devices. | 


If the generator control apparatus is lo- 
cated on a panel, the field rheostats can 
he very conveniently operated by means 
of a hand-wheel on the panel directly 
geared to the face-plate of the rheostat 
by gearing or chain and sprocket. 

If the rheostats are electrically con- 
trolled from a distance, however, the face- 
plates of the rheostats have a small motor 
geared to the contact arm, the motor being 
controlled from the operating platform. 
In such a case, the field switches must 


j 
t 


STATION APPARATUS. 

usually also be electrically operated. In addition to providing for station 
Fig. 20 shows a switchboard hav- voltmeters, synchroscopes and watt- 

ing electrically operated field rheo- meters, either on panels or with the in- 

stats and field switches which are 


strument post shown in Fig. 19, it is often 
necessary to install static ground detectors. 
These are usually operated from coD- 
densers so located that the wiring Can 
be short, and the conductors properly 
separated and far enough from neighbor- 
ing metal so as not to interfere with the 
operation of the instruments. This end 
is best accomplished in most cases by 10- 
stalling the ground detectors on the sta- 


controlled from the operating gallery, 
the switchboard shown being usually lo- 
cated immediately in front of the re- 
sistances which are connected to the face- 
plate, in some suitable place in the station. 
DIRECT-CURRENT EXCITER SWITCHBOARD. 

The switchboard for control of the 
exciters is sometimes placed in the operat- 
ing gallery, when this is not too remote 


Fra. 19.—INSTRUMENT Post. 
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similar post on which a large synchro- 
scope three feet or more in diameter may 
be mounted, the correct position on the 
dial for synchronizing being indicated by 
a lamp, while a lamp on the pointer of the 
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tion wall or on suitable supports near the 
condensers in case it is difficult to properly 
run the leads to the operating gallery. 


While the station indicating in- 
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especially when the operating gallery is 
smal]. Such a recording switchboard is 
usually only consulted at intervals, and 
when it is removed from the operating 


ve 


i A i i 4 ap Ye 


1 
f 


Fie. 20.—OPERATING SWITCHBOARD EQUIPPED WITH FIELD SWITCHES AND FIELD RHEOSTATS. 


struments may be provided for as de- 
scribed previously, or on swinging 
brackets attached to a panel switchboard, 
it is often an advantage to be able to lo- 
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gallery it leaves nothing but indicating 
meters for the observation of the station 
operators, and simplifies the control gal- 
lery equipment. In most cases, however, 
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Fic. 21.—TyYPICAL EXCITER SWITCHBOARD, FOR HEAVY CAPACITY EXCITERS. 


cate station recording apparatus such as 


except in some very large installations, 


integrating wattmeters, recording am- the recording and indicating meters are 


meters, ete., in a separate switchboard re- 
moved from the indicating meters, 


provided for along with the indicating 
meters in the operating gallery. 
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Official Catalogue of Exhibits at 
the Universal Exposition, 
St. Louis, Mo., 1904. 


The official catalogue of exhibits at the 
Universal Exposition, St. Louis, 1904. 
published by the Official Catalogue Com- 
pany for the committee on press and 
publicity, under the supervision of the 
director of exhibits, is a most ambitious 
volume. The work is divided into sec- 
tions, as follows: department A, educa- 
tion; department B, art; department C, 
liberal arts ; department D, manufactures ; 
department E, machinery; department F, 
electricity; department G, transporta- 
tion; department H, agriculture; depart- 
ment J, horticulture; department K, 
forestry; department L, metallurgy; de- 
partment M, fish and game; department 
N, anthropology; department O, social 
economy ; department P, physical culture, 
and department R, live stock. The classi- 
fications are very accurate and complete 
in every detail. Each division has been 
compiled under the direction of the direc- 
tor or the chief of the division. The 
work comprises some 2,000 pages alto- 
gether, and presents a compact, classified 
index and compendium of the achieve- 
ments and ideas of society in all phases 
of its activities. 

The preface is written by Frederick 
J. V. Skiff, director of exhibits, and the 
book has been produced under the 
inanagement of Mr. Stephen W. Bolles. 


The Souvenir of the St. Lawrence 
River Power Company. 


The St. Lawrence River Power Com- 
pany has issued a handsome souvenir 
descriptive of its power plant at Massena, 
N. Y. This description includes a sketch 
of the town of Massena, and describes a 
few of the industries already using power 
from this installation. Illustrations arc 
shown, giving the geography of the 
country and the progress of the work. 
There are also a number of illustrations 
of views in the town of Massena and its 


environs. 
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Copper Shipments to the United 
States from Mexico. 

The exports of copper into the United 
States from Mexico for the first six 
months of the year 1904 aggregated 
19,948 tons. During the same period in 
1903 the exports from the same country 
were 9,621 tons. 
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THE CHEMISTRY OF ELECTRO- 
PLATING.’ 


BY PROFESSOR WILDER D. BANOROFT. 


Although some resulte have been ob- 
tained by Mylius, Foerster, Glaser, Bur- 
gess and others, a glance at the recent 
text-books on electrochemistry will show 
how far we still are from any consistent 
theory of electroplating. The reason for 
this is to be found in our neglect of the 
chemistry involved. The electric current 
is merely one agent for bringing about 
certain chemical reactions; but this is 
often overlooked and many of us consider 
a decomposition by means of electricity 
as much more mysterious than a decom- 
position by heat, for instance. I hope to 
show that a study of chemical reactions 
and chemical analogies will at least give 
us the outlines of a theory of electro- 
plating. | 

When we speak of a good metallic de- 
posit we may mean good from the point 
of view of the analyst, the refiner, or the 
plater. The analyst must have a deposit 
of pure meta] in a weighable form but 
that is all. The refiner must have a co- 
herent deposit of pure metal, except in 
the case of silver. Neither the analyst 
nor the refiner cares about the smooth- 
ness of the deposit, so long as no trees are 
formed. The plater must have an ad- 
herent smooth deposit which will burnish 
to an apparently amorphous surface. In 
the preliminary discussion we will rule 
out the plater and will call a deposit good 
when it is pure and coherent. After- 
ward we can consider the further prob- 
lem of the production of a very fine- 
grained deposit. Since there are very few 
data for anything except aqueous solu- 
tions, we will consider these only, though 
the general principles are equally applic- 
able to all solvents. 

When working with moderate current 
densities a bad deposit is practically al- 
ways due to the precipitation of a non- 
metallic solid with the metal. When one 
of the single salts in the bath is sparingly 
soluble, as with the cyanides, this salt 
may precipitate. In most cases, however, 
the trouble is due to the presence in the 
deposit of oxygen either as oxide, hy- 
droxide or basic salt. Whatever will dis- 
solve the salt readily under the conditions 
of the experiment will prevent its deposi- 
tion, by definition, and should therefore 
improve the quality of the deposit. This 
has been recognized for zine by Mylius 
and Fromm? and by Foerster and Gun- 


1 Presented before section C, electrochemistry. Inter- 


pational Electrical Congress, St. Louis, 198. 
3 Zeit. Anorg. Chem. 9, 144 (18) 
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ther It has been put in a more general 


form by Glaser.” 


I have made a list of the more impor- 
tant additions recommended in the re- 
fining, analysis, or plating of zinc, nickel, 
lead, tin, copper and silver. These are 


given in table 1. 


TABLE I. 
ZINC. TIN. 
Sulphuric acid Sulphuric acid 
Potash Potash 


Ammonium chloride 

Ammonium sulphate 

Aluminum sulphate 

Potassium cyanide 

Acid potassium ox- 
alate 


NICKEL. 
Sulphuric acid 
Ammonia 
Ammonium salts 
Potassium cyanide 
Sodium bicarbonate 
Sodium bisulphite 


LEAD. 


Sodium pyrophos- 
phate 

Potassium carbonate 

Acid potassium tar- 
trate 

Potassium cyanide 


COPPER. 
Sulphuric acid 
Ammonia 

Alkaline tartrate 
Ammonium oxalate 
Potassium cyanide 
Sodium bisulphite 


SILVER. 
Acetic acid Nitric acid 
Potash Ammonia 


Fluosilicic acid 
Sodium nitrate 


Potassium cyanide 


Potassium iodide 


All the substances under zine dissolve 
zinc hydroxide. The first four under 
nickel dissolve nickel hydroxide; the 
sodium bicarbonate probably serves to keep 
the acidity constant; while the sodium bi- 
sulphite occurs only in solutions containing 
free ammonia. All the substances under 
lead dissolve lead hydroxide. Stannous 
and stannic acids are soluble in sulphuric 
acid, in potash, and in a so-called sodium 
pyrophosphate solution; potassium car- 
bonate is added only to neutralize an 
excess of free acid in stannous chloride 
solutions; while the cyanide and tartrate 
secm to be of very little value, unless per- 
haps at the anode. Under copper every- 
thing dissolves the hydroxide except 
sodium bisulphite and this is added to 
cyanide solutions to prevent loss of 
cyanogen when the copper changes from 
the cupric to the cuprous form. All four 
substanees under silver dissolve freshly 
precipitated oxide; in addition ammonia 
dissolves silver chloride, while silver 
cyanide and silver iodide are soluble in 
potassium cyanide and potassium iodide, 
respectively. 

It is thus clear that there is a simple 
rational basis for many of the solutions 
in actual use. It must be kept in mind, 
however, that the rate of solution is more 
important than the actual solubility. 
Thus it is not easy to get a good deposit 
from an alkaline zincate solution at 
twenty degrees, whereas it is a compara- 


tively simple thing to do thig at forty 


1 Zeit. Elektrochemie. 5, 16 C1808); 6, 301 (18h, 
2 [bid, 7, 365, 391 (1900). 
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degrees because the caustic soda reacts with 
zine oxide or hydroxide much more 
rapidly at this temperature. It does not 
follow from this that a higher tempera- 
ture would necessarily be even better. 
At ninety degrees the action of caustic 
soda on metallic zinc becomes an impor- 
tant factor. With copper sulphate solu- 
tions rise of temperature means increased 
formation of cuprous sulphate and this 
must be taken into account. In each of 
these cases a study of the chemical re- 
actions shows the cause of the difficulty. 

While there is much evidence in favor 
of Glaser’s first generalization, that a 
metallic deposit is improved by adding to 
the solution substances which will dis- 
solve the oxide, hydroxide or basic salt, 


there are only a few ecattered experiments 


which can be cited in favor of Glaser’s 
second generalization that reducing 
agents improve the quality of the deposit. 
Glaser! observed that addition of pyro- 
gallol or hydroquinone to a lead bath im- 
proved the deposit of electrolytic lead. 
Engels? states that the addition of 
hydroxylamine makes it possible to use 
higher current densities in the analysis 
of copper. It is believed that tin salts 
in solution improve the quality of a 
copper deposit? and it is known that 
ferrous salts are not disadvantageous. 
Good deposits of many metals are obtained 
from cyanide solutions and part of the 
effect, though certainly not the whole of 
it, may be due to the fact that potassium 
cyanide is a reducing agent. It is also 
possible that the merits of a tartrate a0- 
lution may be due in part to the forma- 
tion of reducing agents by oxidation at 
the anode. In some experiments made 
at Cornell we have found that hydrazine 
improves the electrodeposition of cobalt 
and that resorein has a slightly favorable 
effect with zinc but apparently not with 
tin. The negative result in this last case 
may be due to the reducing power of the tin 
solutions. These instances will suffice to 
show that we do not yet know definitely 
how much influence a reducing agent has 
or how it varies with varying conditions. 
Since none of the reducing agents in 
question will reduce the oxide to metal, 
it seems very probable that the effect of 
the reducing agent may merely be to 
prevent oxidation by dissolved oxygen. 


ed 
—— ee MM M 
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If so, the effect should disappear in a 
vacuum or in an atmosphere of nitrogen. 
It has not yet been possible to try this 
experiment. 

We have next to consider the effect of 
higher current densities. When solutions 
are not stirred we soon reach a point at 
which an ever-increasing current density 
causes a bad deposit. This change in the 
quality of the deposit is always accom- 
panied by an increased evolution of hydro- 
gen, and it is usually believed that 
the evolution of the hydrogen is the 
cause of the deposit going bad. This can 
not be the whole truth because hydro- 
gen is evolved freely during electrolytic 
analyses and yet the deposit remains 
good. Further, the eo-called critical cur- 
rent density varies enormously with the 
size, shape and distance apart of the elec- 
trodes, and also with the size and shape 
of the containing-vessel, so that the data 
obtained by any one man usually can not 
be duplicated by others. The most im- 
portant factor is the rate of stirring. If 
we rotate a smooth copper, zinc or nickel 
cathode with sufficient speed it is by no 
means certain that there is any current 
density at which the deposit goes bad. 
With tin there does seem to be a limiting 
density, but this is very possibly due to 
the formation of stannic salts in solution. 
It is intended to study this question in 
detail. 

When a deposit becomes sandy or 
changes to a black powder, the polariza- 
tion shows that there has always been the 
formation of a dilute solution at the 
cathode. In most cases this leads to the 
precipitation of an oxide or basic salt with 
the usual disastrous results. It is still 
an open question whether this is always 
the case. Foerster and Seidel! say that 
sandy deposits of copper are not due to 
the presence of oxide. If this statement 
is correct, we shall be forced to the as- 
sumption that the badness of the deposit 
is due to the pulsating or intermittent 
precipitation of hydrogen as a result of 
the intermittent formation of a surface 
film impoverished as to metal. This ex- 
planation does not appeal to me personally 
and I prefer to believe for the present in 
the oxide formation even if I have to ac- 
count for the apparent absence of hydrogen 
by assuming a reduction to metal after 
the harm has been done. 

Hydrogen may easily be indircctly the 
cause of a bad deposit. If hydrogen ad- 
heres as bubbles to the cathode, the de- 
position of the metal will become uneven 


and we shall have conditions favorable 


1 Zeit, Anorg. Chem., 14, 125 (1807). 
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for treeing. A trouble of this sort can 
be cured chemically by adding an oxidiz- 
ing agent to remove the hydrogen. It is 
known that copper solutions containing 
nitric acid will stand much higher cur- 
rent densities than will those acidified 
with sulphuric acid. It is clear that the 
prevention of hydrogen by means of an 
oxidizing agent may lead to the oxidation 
of the metal in which case we are out of 
the frying-pan into the fire. Foerster and 
Gunther? had difficulties with hydrogen 
bubbles during the precipitation of zinc. 
They show that such oxidizing agents as 
chlorine and ammonium persulphate pre- 
vent the appearance of hydrogen without 
causing the formation of zinc oxide. Such 
oxidizing agents as hydrogen peroxide and 
ammonium nitrate prevent hydrogen 
evolution but were worthless because they 
oxidized the zinc. 

An oxidizing agent could probably be 
used to prevent occlusion of hydrogen by 
nickel, for instance. It is quite likely that 
the disadvantages would outweigh the ad- 
vantages. In that case it would be better 
to approximate the same result by varying 
other conditions. The favorable condi- 
tions would be: a concentrated solution to 
ensure a good deposit; a high temperature 
to lower the absorption coefficient; a 
nearly neutral solution to increase the de- 
composition voltage of hydrogen; and a 
high current density to give a fine-grained 
metal. For any given rate of stirring we 
should expect a limiting current density 
beyond which deterioration would occur. 
With increasing current density we get a 
finer deposit but there is also an increas- 
ing tendency to precipitate hydrogen and 
it is necessary to strike a balance between 
these two. All these conditions have been 
found experimentally for nickel by D. H. 
Brown? with the one exception that he 
finds a large addition of sodium chloride 
advantageous.* The reason for this is not 
clear. 

Having considered the conditions for 
getting a good deposit from the refiner’s 
point of view, we can now take up the 
question from the point of view of the 
plater. The problem is now as to the 
conditions under which the deposit 1s com- 
posed of very small, microscopic crystals. 

When we precipitate a salt by chemical 
means we get larger crystals, the slower 
the precipitation and the higher the tem- 
perature. We should therefore expect that 
an electrolytic deposit will be coarser the 
lower the current density and the higher 


1 Zeit. Elektrochemie, 5, 22 (1898). 
2 Electrochemical Industry, 1, 348 (1903). 
3Cf. Pfauhauser, Zeit. Elektrochemie, 8, 54 (1902). 
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the temperature, provided all other condi- 
tions are held constant. The conclusion 
as to the current density is confirmed by 
all experiments. The case of the tem- 
perature change is a little more com- 
plicated because we may have hydrolysis 
and increasing acidity or alkalinity; we 
may have increased solvent action; and we 
may have a displacement of equilibrium 
as with copper sulphate. The effects due 
to these changes will, of course, superim- 
pose themselves on the public temperature 
effect and mask or even reverse it. In 
some experiments made in my laboratory 
Mr. Snowdon found that the deposit from 
an acidified copper sulphate solution 
became coarser as the temperature was 
raised from twenty degrees to forty 
degrees and to seventy degrees. A 
similar result was obtained with a strongly 
acid zine sulvhate solution and with a 
lead bath. With nickel ammonium sul- 
phate solution the effect of temperature 
on the crystalline structure of the deposit 
was too small to be detected. With a zinc 
sulphate solution which was only slightly 
acid, the deposit was more finely grained 
at forty degrees than at seventy degrees ; 
but the deposit at twenty degrees was 
coarser than either of the others. I sus- 
pect that at twenty degrees the slight 
acidity had no appreciable effect on the 
deposit, while it became an important 
factor at forty degrees. This hypothesis 


is confirmed by the other experiment in 
which a more acid solution behaved 
normally. 

For a given current density, tempera- 
ture and salt solution, we should expect 
a coarser grained deposit the more con- 
centrated the solution. This has been 
found to be the case in experiments with 
zinc sulphate and sodium zincate solu- 
tions. Since the potential difference be- 
tween the metal and the solution is less 
the more concentrated the solution, it 
seems probable that this is an important 
factor when we change from one solution 
to another. Other conditions being the 
same we shall get the smallest crystals, 
the greater the potential difference be- 
tween the metal and the solution. This 
is the recognized explanation for the ex- 
cellent character of the deposits from 
cyanide solutions. 

A natural corollary from this last is 
that the deposit will be more finely crys- 
talline, the greater the solvent action of 
the solution. This accounts for the small 
crystals that are obtained from an acid 
copper sulphate solution or from one con- 
taining nitric acid. This conclusion, of 
course, holds only within the limits for 
which we get a good deposit. The con- 


vtt 


verse of this would be that reducing agents 
should increase the size of the crystals. 
Mr. Snowdon has found that addition of 
formaldehyde to a copper or a zine solu- 
tion does make the deposited metal more 
coarsely crystalline. Resorcin has a 
similar effect with zinc. It will be diffi- 
cult to get conclusive evidence on this 
point because many reducing agents form 
complex salts and the effect due to this 
may easily overbalance the other. If the 
reducing agent acts only to remove dis- 
solved gases, its effect on the size of the 
crystals would probably be negligible. . 

The addition of glue or similar sub- 
stances to a solution tends to make pre- 
cipitates come down in a colloidal form. 
Following out this analogy we should 
expect to find that addition of glue or 
similar substances to an electrolytic bath 
would decrease the size of the metal 
crystals, the limiting concentration being 
that at which the added substance causes 
a bad deposit owing to its chemical prop- 
erties. It is known that the success of the 
Betts process for refining lead is due in 
part to the action of glue in preventing 
trees. We have found that the addition 
of ten grammes of glue per litre of acidified 
copper sulphate solution improves the 
quality of the deposit from the plater’s 
point of view. 

One final point is of importance to the 
plater, the adhesion of the deposit. It 
has been suggested that an adherent plat- 
ing deposit can be obtained only when the 
two metals can combine to form com- 
pounds of solid solutions... This has also 
been denied.? While I have not yet made 
any experiments myself, I feel certain that 
Burgess is right and that this is purely 
a question of chemistry. The surface be- 
tween two metals is a thin weld and it 
must show the same strength no matter 
how it has been made. In other words, 
the adhesion of an ideally made electro- 
lytic deposit will approach that of a cast- 
ing having the same size of crystals 
Presence of grease, of air bubbles, or of 
occluded mother liquor will impair the 
contact and weaken the joint. If the 
metal be deposited in a state of strain, 
the break will come at the weakest point. 
These are matters of general knowledge 
in making welds or castings and they are 
just as much first principles in electrolytic 
work. No one seems to have been struck 
by the absurdity of the statement, to be 
found in most books on plating, that 
nickel can not be plated on nickel because 
it will not adhere. If this were true it 
would not be possible to deposit more than 
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an infinitesimally thin film of nickel 
electrolytically. While it requires a higher 
voltage to deposit nickel than copper, 
nickel does not precipitate copper to any 
appreciable extent when immersed in a 
copper sulphate solution. The nickel be- 
comes passive and is probably covered 
with a thin film of oxide. What people 
mean is that an “active” nickel containing 
hydrogens will not adhere to a “passive” 
nickel. There is nothing surprising or 
mysterious about this. 

The alleged rusting of iron, when plated 
with nickel in a chloride instead of a sul- 
phate solution, if really true, is purely a 
chemical phenomenon and rests on the dif- 
ferent behavior of occluded chloride and 
sulphate solutions. If the distinction is 
a real one, special experiments would soon 
show whether the freedom from rust in 
sulphate solutions is due to the iron be- 
coming passive or to the formation of an 
insoluble basic salt. 

The general results of this paper are: 

1. A bad deposit is always due to the 
precipitation with the metal of some 
salt or non-metal. 

2. Addition to the solution of anything 
which will dissolve this salt or non-metal 
will tend to prevent its precipitations and 
to improve the quality of the deposit. 

3. Any beneficial action of a reducing 
agent is probably due to the removal from 
the solution of dissolved oxygen. 

4. A fine grained deposit is favored 
by high-current density and potential dif- 
ference, by acidity and alkalinity, by low 
temperature, and by colloids. 

5. Solutions containing oxidizing agents 
appear to yield small crystals while larger 


crystals are obtained from solutions con- 
taining reducing agents. 


6. The adherence of deposits rests on’ 


the adhesion of the two metals. 

The discussion has been incomplete. 
The formation of “trees” has only been 
touched upon and the question of “bright” 
deposits has not been raised. All of the 
generalizations rest on insufficient evi- 
dence. On the other hand, the considera- 
tion of the chemistry of electroplating has 
given us a working hypothesis which can 
be tested experimentally. 

we a, om 
William Barclay Parsons. 
{From the New York Press. | 

No one is trying to deprive John B. 
McDonald of one iota of the credit that is 
due him as a successful contractor who su- 
perintended the construction of the sub- 
way; but it looks as if nearly everybody 
has forgotten that there is such a man as 
William Barclay Parsons, the young aris- 
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tocrat whose masterful mind planned the 
entire underground system. Yes, Parsons 
is young at forty-five. His blood is the 
bluest of the blue. He has the fanatical eye 
of genius. Those who knew him at Colum- 
bia, class of 779, were convinced that he 
was fated to achieve. Even his tip-tilted 
nose had an impressive effrontery, a saucy 
assurance indicative of boldness of action. 

Perhaps protégé is too strong a word, 
for Parsons needed neither care nor pro- 
tection, but that he was under the wing 
of Calvin 8. Brice is certain to the extent 
that Brice was his friend and patron, 
picking him out of a great number of 
engineers to go to China in the interest 
of his railroad syndicate. Brice never 
blundered in the selection of men. Per- 
haps he had more to do with the appoint- 
ment of Parsons as chief engineer of the 
rapid transit commission than any other 
single man. Parsons used to trim his 
beard to a point and looked like a cadaver. 
There were waste places in his whiskers 
on each side of his imperial. To-day what 
was the French point is a rounded mop, 
such as Sousa boasts; but Parsons’s beard 
is fretful, like his hair. His head is a 
splendid dome, homely and utterly un- 
becoming, as the domes of all great men 
are. When nature planned him she said, 
“Brains before beauty.” 

Roosevelt selected Parsons for the Pan- 
ama canal commission, and there are 
few keener judges of ability than the 
President. He chose the subway engineer 
because he recognized in him the most 
distinguished transportation expert in the 
world. Great Britain admitted his ability 
when he was made an advisory member of 
the Royal English commission which is to 
solve the problem of London’s passenger 
traffic. Parsons should be addressed as 
“General,” for was he not chief of en- 
gineers of the National Guard, with the 
title of brigadier-general ? 


The Official Souvenir of the New 
York Subway. 

The Interborough Rapid Transit Com- 
pany has issued an official souvenir com- 
memorating the opening of the New York 
subway. This volume is splendidly worked 
up, the illustrations and text being re- 
markably well executed. In addition to 
twelve chapters, which detail the work of 
construction and equipment, showing 
many fine illustrations, there is an intro- 
ductory chapter which deals with the his- 
tory of the subway and the formation of 
the Interborough Rapid Transit Company 
and the Rapid ‘Transit Subway Construc- 
tion Company. 
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Chaux-de-Fonds—Locle Hydraulic Plant. 


MONG the Swiss hydraulic plants 
of special interest is the station 
which is located on the river 

Areuse, together with the two substa- 
tions at Chaux-de-Fonds and Locle where 
the energy is transformed and distributed 
to the secondary mains. The present 
plant is one of the few in Europe which 
uses the high-potential direct-current 
system with generators and motors in 
series. This method, which has been so 
successfully applied by M. Thury in the 
long-distance line from St. Maurice to 
Lausanne, has been adopted in the present 


By C. L. Durand. 


work which has been undertaken at this 
point includes the dam across the stream, 
the water inlet and the canal which is de- 
signed to conduct the water from the river 
along the bank to the station building 
containing the turbines. The head of 
water which is obtained in this way reaches 
ninety-one metres (296 feet), and the 
flume which brings the water to the gen- 
erating station is constructed for deliv- 
ering five cubic metres (180 cubic feet) of 
water per second. The normal output is 
somewhat below the latter figure, how- 
ever. 


allows of operating eight generating sets 
at the same time. The eight groups of 
the station are connected in series accord- 
ing to the system adopted by M. Thury, 
with one group as a reserve. ‘They are 
designed to produce at full load a current 
of 150 amperes and a total voltage of 
14,400 volts. This corresponds to a total 


. of 3,000 horse-power for the wght groups. 


The regulation of the current, which is 
to be kept at a constant value, is carried 
out by varying the speed of the turbines. 
To this effect the wheels, which are fur- 
nished by Piccard & Pictet, of Geneva, 


Fic. 1.—THE COMBE-GAROT HYDROELECTRIC PLANT, SHOWING THE SERIES GOVERNOR. 


case, and it presents some peculiarities 
in its methods of working which are 
worthy of attention. 

The hydraulic power is furnished by 
the Areuse, a mountain stream lying in 
the Jura region. It has its source in the 
Val de Travers and then follows the 
gorges from which it empties into lake 
Neuchatel, making a total fall of 1,100 
feet on a distance of twenty-five miles. 
The present hydraulic plant utilizes the 
third fall of 300 feet, which belongs to the 
communes of Chaux-de-Fonds, Locle and 
Neuchatel. 

The generating station is located on the 
Areuse at Combe-Garot. The hydraulic 


The main part of the total output of 
the river, or seventy per cent, belongs to 
the communes of Chaux-de-Fonds and 
Locle. The remainder belongs to the city 
of Neuchatel. The water which is utilized 
by the former localities is brought from 
the flume down to the turbines in the 
station by two penstocks of sheet steel 
1.1 metres in diameter and 200 metres 
(650 feet) long. The main dynamo room 
of the Combe-Garot plant is laid out to 
receive nine principal generating groups. 
Of this number six are now installed and 
it is expected to add the remainder in the 
near future. The power given by the 
stream during times of average flow 


have been built especially for the purpose 
and are made as light as possible. As the 
inertia of the masses in movement is com- 
paratively small, an automatic regulation 
is produced within certain limits, seeing 
that the fields of the machines are but 
slightly saturated. It is found in practice 
that when the current in the circuit in- 
creases, owing to a diminution in voltage 
which may occur, the resistant couple of 
the generators increases about as the 
square of the current, and the turbines 
are thus made to slow up automatically, 
owing to the increased resistance and 
furnish less work in this case. The 
manceuvres of regulating the turbines can 
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also be carried out very easily by hand and 
consist simply of opening or closing the 
turbine gates. In addition to this a type 
of automatic regulator is used in connec- 
tion with the machines with a view of 
obtaining a still better regulation than 
the above. This system of regulation, 
which is one of the interesting features 
of the plant, will be observed in the en- 
graving (Fig. 1). It consists of a series- 
wound electric motor whose armature, 
however, does not make a complete revo- 
lution, but oscillates to and from and is 
balanced against a spring. The armature 
makes about one-eighth of a revolution 
at the maximum. The position of the 
armature in the field varies with the value 
of the current. It is connected to a long 
shaft which passes over all the turbines 
of the series. This shaft is made up of 
light tubes which are supported on ball 
bearings at the proper intervals. This 
transmission acts by means of a suitable 
lever mechanism upon the regulating hy- 
draulic motors which operate the inlet 
vanes of the turbines. As will be ob- 
served, the regulating device is mounted 
on the top of each turbine. 

The generators of the Combe-Garot plant 
are of the Thury pattern and have six 
consequent poles. The field bore is 1.25 
metres (fifty inches). The armatures of 
these generators are drum-wound and they 
are excited in series. The present 
machines have been designed to furnish 
direct current at 150 amperes with a volt- 
age which is variable according to the 
Joad on the circuit. It can use as high 
as 1,800 volts at the maximuin turbine 
speed and field strength. Under these 
conditions the speed is 300 revolutions 
per minute. From this point they can 
be run down to as slow a speed as twelve 
revolutions per minute, when they are still 
capable of exciting their fields and will 
deliver a current of 150 amperes at a low 
voltage. At the time of making the trials 
on the dynamos in order to test the in- 
sulation, they were run as high as 2,700 
volts, with a very good performance. 
Each of the dynamos is provided with a 
short-circuiting switch which is placed op- 
posite it, together with a reversing switch. 
A small switchboard which carries an am- 
meter and a standard voltmeter allows 
the superintendent of the station to check 
up the working of the machines and plot 
the daily curves. 

The station is supplied with lightning 
arresters of the Thury pattern which 
break the are by an automatic mechanical 
device. The lightning arresters are placed 
on each side of the main circuit at the 
point where the line wires enter the build- 
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ing. Each of the lightning arresters is 
supplemented by four choke coils and two 
condensers which are mounted in series. 
The Combe-Garot plant runs continuously 
during the twenty-four hours and is 
looked after by three station superin- 
tendents, who take turns of eight hours 
each. 

The line which connects the main sta- 
tion with the two substations where the 
power is received is a simple series line 
of two wires. It runs overhead through- 
out its whole extent. The disposition of 
the line and the three stations will be ob- 
served in the accompanying map (Fig. 2) 
which contains a scale in kilometres. The 
two substations are located at Chaux-de- 
Fonds and Locle. On leaving the Combe- 
Garot plant, the line mounts up to a 
considerable altitude in order to come out 
of the gorge, through which it passes for 
some distance. At an altitude of 1,350 
metres (4,200 feet) it clears the chain 
of the Jura which separates the Areuse 
river from the Chaux-de-Fonds plant. 
Over a length of six miles after leaving 
the main station the two wires of the 
line are mounted on the same poles. From 
here on'they branch out in different direc- 
tions and one wire is brought to Chaux- 
de-Fonds. From this point, after passing 
the motors at the substation which are 


connected in series, the line is brought to 


the. second station at Locle, which lies 
some six miles from the former place. 
It passes the motors in series and returns 
to the former branch point, thus forming 
a complete circuit in which all the 
inachines are connected in series. The 
section of cable which is used for the main 
line is 150 square millimetres and the 
total length of the line is fifty-two kilo- 
metres (320 miles), comprising the loops 
which are necessary at each of the sub- 
stations. The line wire is mounted upon 
double-bell porcelain insulators of an im- 
proved design. The difficulty has been 
found so far in keeping the line well in- 
sulated, even at high voltages. The poles 
are spaced eighty metres apart. When the 
line passes through the towns it is 
mounted upon high poles and specially 
protected so as to avoid accidents to the 
telegraph and telephone lines. The cir- 
cuit of the motors is formed of four loops, 
two of which are at Chaux-de-Fonds and 
two at Locle. Each of the loops con- 
taining the motors can be thrown out of 
circuit independently by a switch. These 
switches which are specially designed 
for the purpose, are mounted on the line 
poles and are enclosed in an iron box. 
When running at half the normal load, 
the drop in the line is 864 volts. This 
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corresponds to a loss of twelve per cent. 
At full load, where the voltage rises as 
high as 14,400 volts with the constant 
current of 150 amperes, the loss in the 
line is reduced to six per cent of the total 
energy. 

The main part of the current which is 
transmitted to Chaux-de-Fonds and Locle 
is utilized by motors in series which 
represent a total of 2,000 horse-power. 
These motors operate a corresponding 
number of direct-coupled generators 
which furnish the lighting current for 
the different localities and also for run- 
ning small motors. The latter generally 
operate at two voltages, either 150 or 
300 volts. At the Chaux-de-Fonds sub- 
station two of these direct-connected 
groups are used specially for the electric 
tramway lines of the locality and for a 
number of motors which work at 500 
volts. Outside of the main stations there 
are seven large motors installed at present, 
which furnish power for different fac- 
tories in the region. These motors repre- 
sent a total of 500 horse-power. All the 
motors over twenty horse-power are 
operated by the main line circuit in series, 
while the smaller motors are supplied by 
the secondary lighting mains at either 
150 or 300 volts, or from the tramway 
circuits at 500 volts. 

The principal substation, which is lo- 
cated at Chaux-de-Fonds, has been laid 
out for eight motor-generator groups of 
the type which is shown in Fig. 3. Each 
of the groups has an automatic regulator 
mounted upon it. The regulator is 
operated by belt from the shaft and throws 
resistance into the field-circuit according 
to the speed of the machine. 

The lighting circuit for the locality is 
laid out on the three-wire system. To 
carry this out, two groups of 200 kilowatts 
each are connected upon the outer wires 
of the system and work at 300 volts. The 
line is balanced by using two special 
groups which act as compensators. These 
groups are made up of a 120-horse-power 
motor which has a generator mounted on 
each side of it and direct-coupled. The 
motors and generators resemble the type 
shown in the engraving. Each of the gen- 
erators delivers current at 160 volts which 
is used for balancing the three-wire cir- 
cuit. As to the main generators which 
work at 320 volts, their winding has been 
designed so that they can be also run at 
500 volts. This arrangement has been 
adopted so as to allow the machines to 
be utilized as reserve groups for operat- 
ing the tramway circuits and also to ob- 
tain the needed voltage for charging the 
two batteries of accumulators which are 
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used in parallel with the lighting circuit. 
The 500-volt distribution is operated by 
two direct-coupled groups of 200-kilo- 
watts each, in connection with a storage 
battery. The voltage of the battery is 
regulated to the required point by a 
special booster set. The efficiency of the 
300-horse-power generating sets was 
guaranteed to be eighty-two per cent at 
full load. Under the different tests which 
were made at the time of starting the 
plant the machines showed even a better 
figure than this, as the motors and gen- 
erators, when tested separately, gave an 
efficiency of 93.5 per cent each, which 
makes about eighty-seven per cent for the 
combined group. 

Owing to the increased demand for 
power, the Chaux-de-Fonds station soon 
ran up to the limit for which it was de- 
signed, and it became necessary to increase 
its capacity. This was carried out a few 
years ago, when it was decided to add 
three new batteries of accumulators to 
the station. The two batteries which 
supply the 300-volt circuit are charged 
by the main dynamos of the station, as 
it was found that the voltage could be 
raised sufficiently high to carry this out. 
On the other hand, the battery which 
works on the 550-volt circuit is charged 


by a booster group, provided with an. 


automatic regulator, which receives cur- 
rent direct from the main line. The 
second battery is mounted directly in 
shunt upon the circuit and serves to take 
up shocks or a temporary overload. It 
contains 250 cells. As the variations of 
load on the tramway circuit are quite 
considerable, and on the other hand a 
constant voltage is required, the booster 
which is used to regulate the voltage is 
connected permanently in series with the 
battery. It raises the voltage delivered 
by the battery during its discharge. Upon 
charging the battery from the line, the 
booster helps out the latter, and keeps the 
charging potential at the right point. To 
carry this out, an automatic voltage regu- 
lator which is connected with the field of 
the booster ig mounted on the top of the 
machine and resembles the regulator of 
the principal machines (shown in the en- 
graving). The regulator serves to vary 
the field strength and consequently the 
voltage delivered by the booster within 
the required limits, which are as follows: 
at the end of the charging period the 
voltage which is needed for the battery is 
250 by 2.6 volts (per cell), or 650 volts, 
of which 550 volts are delivered by the 
main circuit and 100 by the booster. At 
the end of the discharge, the battery has 
dropped in voltage, and now only fur- 


ELECTRICAL REVIEW 


nishes 250 by 1.8 volts or 450 volts. 
During this period the booster is required 
to fill out the deficiency by supplying the 
100 volts needed to secure 550 volts for 
the circuit. By this arrangement it is 
possible to charge the battery and also to 


— 


Fig. 2.—THe DISPOSITION OF THE LINE AND 
THE THREE STATIONS. 


discharge it completely with 200 volts 
variation on the battery, all the while 
keeping the tension of the distribution 
circuit at 550 volts. The time which is 
needed for the automatic regulator to 
provide for the maximum difference of 
200 volts is onlv fifteen seconds. The 
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methods of regulation, the voltage on the 
Chaux-de-Fonds circuits is kept nearly 
constant, as is shown by the fact that the 
maximum difference from the normal is 
not over one per cent. 

Besides the main plant which has been 
installed at Chaux-de-Fonds, it was de- 
cided to install a special reserve station 
which should operate in connection with 
the former. This became necessary after 
the secondary circuit had reached a con- 
siderable development and the load on the 


station was increased. During the winter 


season the hydraulic power supplied to 
the main station would no doubt be in- 
sufficient to furnish the necessary current 
and therefore the present increase was 
decided upon. The new plant is located 
on the premises of the city gas works, 
although it lies considerably out of the 
centre of distribution, as it was easy to 
obtain sufficient space and also a good 
supply of combustible. The reserve plant 
is laid out so as to supply either the 
primary or the secondary circuit as de- 
sired. As to the method of distribution 
to be adopted for the reserve plant, two 
different considerations had to be taken 
into account. In the first place, seeing 
that several of the large industrial motors 
are placed directly on the primary circuit, 
it was desired to give them the benefit 
of the current from the reserve plant. 
Besides, the primary line passes in the 
neighborhood of the gas works and there 
would be no new expense for wiring. On 


Fig. 3.—THE CHAUX-DE-FONDS GROUP. 


the other hand, however, it did not seem 
practical to carry out a transformation 
upon the greater part of the energy which 
the reserve plant delivered, on eccount of 
the losses which would result from this, 
and also the increased number of em- 


booster group which is used with the bat- 
tery consists of a forty-five-kilowatt motor 
which is connected in series on the line, 
and is direct-coupled to a forty-kilowatt 
This group operates at 550 


generator. 
By the above 


revolutions per minute. 
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ployés which would be needed in case two 
different plants were installed. Accord- 
ingly, the present method was adopted as 
it assures the good operation of the plant 
under the above conditions. 

Each of the two generator groups used 
for the reserve is operated by a 250-horsc- 
power gas motor. Any one of the groups 


can be coupled upon either one of three- 


circuits. First, upon the primary or main 
line, to which it delivers 1,150 volts and 
150 amperes. Second, on the 550-volt 
line to which it supplies 575 volts and 300 
amperes. Third, on the lighting circuit, 
giving 320 volts and 540 amperes. To 
carry out this result it was only necessary 
to install generators which should be pow- 
erful enough and at the same time provided 
with two distinct armature windings 
which could be connected in series or 
parallel. This arrangement has now been 
carried out and the machines are coupled 
to either of the three different circuits 
by a specially designed switch. A small 
separate switchboard is placed in the 
station for use when the machines are 
working on the primary circuit, so as to 
give a distinct separation of the secondary 
circuits from the primary. The gas 
engines are started up by using the gen- 
erators as motors. 

As soon as the gas engine is up to speed 
the machine is thrown off the 500-volt 
circuit and connected to one or the other 
circuit which it is desired to supply. The 
generators for the reserve plant are 
coupled direct on the shaft of the gas 
engines by means of Raffard clastic 
couplings. They operate at a speed of 
160 revolutions per minute. At present, 
the reserve plant has two of the above de- 
scribed sets installed and the others will 
be added as the load increases. The total 
number of generating units to be installed 
is eight, which represents a total of 2,000 
horse-power which can be added to the 
Chaux-de-Fonds station. 

The substation which is installed 
at Locle is smaller than the 
former. At first it consisted of a tem- 
porary plant containing but one group of 
175 kilowatts. This group was made up 
of a series motor which had two generators 
mounted on the shaft. These dynamos 
delivered a tension of 165 volts. But as 
the demand for current increased, the 
capacity of the plant was soon exceeded. 
The final disposition of the plant included 
a reserve station operated by steam, to- 
gether with a pumping plant for sup- 
plying water for the locality. The elevat- 
ing pumps are operated by series motors. 
When entirely completed the Locle plant 
will be formed as follows: first—three 
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groups which will form a reserve during 
periods of low water. These groups are 
each composed of a vertical compound 
steam engine of the Suzer (Swiss) make, 
operating at 300 revolutions per minute, 
with a capacity of 250 horse-power. The 
engine is direct-coupled to a Thury gen- 
erator which contains a double armature 
winding. Each of these dynamos can 
therefore work on the primary circuit, 
to which it delivers 1,150 volts and 150 
amperes, or on the secondary mains sup- 


plying 325 volts and 540 amperes. The 


two windings of the armature are coupled 
in series in the former case and in parallel 
in the latter. One of these groups is now 
working in the reserve station. Second— 
two rotary groups of 200 kilowatts each, 
which are formed of a series motor and a 
generator which is designed for 325 volts 
and 600 amperes. Third—three rotary 
groups of 175 kilowatts, consist- 
ing of a 200-kilowatt motor direct- 
coupled to two generators for the 
secondary circuits. ‘Two groups of 
this kind have already been installed. 
As to the further extension of the plant 
should the load increase, it is designed to 
install batteries of accumulators, and to 
this end all the generators have been laid 
out so as to run with considerable varia- 
tions of voltage, and they can also be 
utilized for the traction lines which may 
be installed in the future. In case the 
reserve generators are to help out the 
primary circuit or to supply it alone, the 
regulation for constant current is obtained 
in the simplest way by varying the speed 
of the engines. This method of regula- 
tion is specially adapted to the series 
system of distribution, as it suppresses 
the different kinds of regulating ap- 
paratus and gives a very economical run- 
ning. The current strength is regulated 
once for all by the best cut-off at which it is 
desired to work the engines, and the latter 
is chosen at the start according to the type 
of engine and the best point of working. 
In this way the consumption of steam is 
strictly proportional to the speed, that is, 
to the work which is furnished. 


Trolley Wire Specifications. 

Electrical engineers, when asking for 
bids on trolley wire are usually content 
to specify the size of the wire, its con- 
ductivity and the length of the sections. 
The following specifications which were 
drawn up by a well-known consulting en- 
gineer for a large railway system are 
much more complete. 

In General —The wire contemplated in 
the following specification is to be used 
as trolley wire, and it is intended that 
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it possess the best electrical and mechanic- 
al properties for such purpose, and shall 
be uniform in quality. 

Size—The size to be No. 00 B. & S. 
gauge, round, average diameter, 364.8 
mils; maximum diameter, 365.8 mils; 
minimum diameter, 363.8 mils. 

Tensile Strength—Shall be at least 
55,000 pounds per square inch. 

Ductility—The elongation in ten inches 
shall be not less than three per cent, and 
the contraction of area at fracture not less 
than fifty per cent. The wire when 
gripped between the ends of two vices, 
six inches apart, shall be capable of being 
twisted through at least fifteen complete 
revolutions before breaking. 

Conductivity—The electrical conduc- 
tivity, Matthiessen standard shall be not 
less than ninety-eight per cent. 

Lengths—The wire to be in one-mile 
lengths, wound on reels of uniform di- 
mensions, in a neat workmanlike manner, 
and shall be so protected as to free wire 
from mechanical or other injury during 
shipment. The exact weight and corre- 
sponding length to be marked on each 
reel. 

Testing—The mechanical and electrical 
tests of wire under this specification shall 
be made in a manner, and by apparatus 
approved by the chief engineer of this 
company, the cost of such test to be borne 
by the contractor. 

Inspection—The railway company shall 
have the privilege, if it so desires, of ap- 
pointing an inspector, who shall oversee 


the cutting and packing of samples, and 


be present during the manufacture of the 
wire. 
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Lightning Arresters. 

In a recent article in Za Revue 
Électrique M. J. Blondin deseribes 
two types of lightning arrester used with 
success in Europe. One of these is a 
magnetic blow-out arrester consisting of 
three metal parts, arranged so as to form 
two diverging spark-gaps. These gaps 
are placed within the field of an electro- 
magnet. One of the outside pieces 18 con- 
nected to the line, the other being con- 
nected to the ground. The central piece 
is connected through the electromagnet to 
that terminal which is connected to the 
line. When an arc is formed, due to an 
atmospheric discharge, the fact that 1t 1s 
divided into two parts makes it easier to 
extinguish it, and the tendency of the arc 
to rise is increased by the field set up by 
the electromagnet. The other arrester 15 
made up of a number of ovoid metal heads 
supported in line on an insulating bar. 
The number of these heads placed m 
series depends upon the voltage of the 
line. The are established by atmospheric 
discharge is divided into several parts, 
and as these several arcs rise, they 10- 
crease in length until, at the top of the 
heads, they merge into one long arc be- 
tween the two outer heads. The oe 
ance of the are thus becomes eo great tha 
it is extinguished. The shape of the heads 
enables them to be turned on their sup- 
porting pins so as to present fresh sur- 
faces in the gap. 
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Electrical Patents. 


The Strowger Automatic Telephone 
Exchange, of Illinois, is the assignee of a 
patent (772,459, October 18) recently 
granted to John Erickson, of Chicago, 
Ill., on a counter for registering calls for 


COUNTER FoR REGISTERING CALLS FOR AUTO- 
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automatic telephone exchanges. The ob- 
ject of the invention is to provide a device 
which will register only by means of a 
plurality of movements, and if the cycle 
of such movements is not completed the 
registering mechanism is returned to the 
position assumed at the end of the last 
registered cycle. The device comprises a 
counter, a ratchet wheel connected there- 
with and provided with stops, the number 
of stops being an aliquot part of the teeth 
on the wheel, a pawl and a detent for 
engaging the teeth, and a detent for 
engaging with the stops of the ratchet 
wheel, an electromagnet for actuating the 
pawl and a movable member connected 
with the exchange switch for releasing 
the detent from the teeth, and a spring 
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for holding the other detent in engage- 
ment with the stops. 

George F. Fischer, of New York, N. Y., 
has assigned to Thomas J. Bull and 
Henry D. Schaad, of the same place, a 
patent (772,877, October 18) recently ob- 
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tained by him on an electric lamp. The 
device coustructed in accordance with Mr. 
Fischer’s invention comprises in combi- 


- nation a support, a lamp socket movably 


mounted on the support and electrically 
connected therewith, a contact-piece car- 
ried by and insulated from the lamp 
socket, and a yielding mounted contact 
member carried by and insulated from 
the support and arranged to engage the 
contact-piece. The lamp socket is prefer- 
ably so connected with the support as to 
permit of a universal movement between 
the parts, and, in order that the elec- 
trical connections between the contact- 
piece carried by the socket and support 
may be rendered permanent, the ylelding 
mounted contact member is preferably 
connected directly to a flexible conductor 
forming part of the circuit, the conductor 
forming the other pole of the circuit 
being connected to the support upon which 
the lamp is mounted. 

New and useful improvements in -vi- 
brators have been invented and patented 


VIBRATOR. 


(772,438, October 18) by Charles F. 
Splitdorf, of New York, N. Y., the object 
of which improvement is to provide a 
movable contact carrier in the form of a 
tensional buffer for the armature, located 
in the line of magnetic attraction of the 
latter. It is the purpose also to provide 


means whereby the hammering of the 
buffer by the armature imparts a degree 
of vibratory motion to the movable con- 
tact which may be increased or diminished 
by registering the tension of this buffer. 
The invention consists of a strip or ribbon 
of thin spring metal carrying the usual 
movable contact that forms one of the 
electrodes in circuit-interrupting mechan- 
ism of this class, this spring being rigidly 
held at its opposite ends under a desired 
degree of tension, and means for regu- 
lating such tension, together with an 
armature in the field of an electromagnet, 
the armature having a rigid connection 
adapted to hammer the spring to separate 
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the movable contact from the usual fixed 
contact and to set up a vibratory inter- 
rupter action in the spring. 

Frank Jackson, of Denver, Col., is the 
inventor of a battery holder (772,415, 
October 18), the object of which is to 
provide for instantaneously connecting 
the batteries in their spark-producing cir- 
cuit without the necessity of wiring the 
several batteries to each other. The in- 
vention consists of a series of batteries 
and a box therefor, comprising a series 
of compartments and a substantially 
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BATTERY HOLDER, 


cylindrical resilient metal jacket secured 
in each compartment, each jacket being 
open on one side from top to bottom and 
adapted to tightly enclose one of the 
batteries. A conductor plate extends from 
each jacket to the top of the box, 
where it is bent at right angles to 
extend into the adjoining compart- 
ment and bear against the under side of 
the top of the box. Secured to the under 
side of a portion of the conductor is an 
expansion spring, and a contact-plate is 
secured to the spring and thereby pressed 
upon the carbon of the battery in this 
compartment, so as to firmly hold this 
battery against the bottom of a box. A 
door is provided for this box and also 
means for securing this door so it shall 
press against the batteries. 


The Anniversary at Columbia 
University. 

On Friday afternoon, October 28, the 
150th anniversary of the founding of 
King’s College in New York city was 
celebrated. A reception was given by 
President Nicholas Murray Butler and 
the trustees of Columbia University. 

At three o’clock in the afternoon all the 
buildings on Morningside Heights were 
thrown open to the public for inspection. 
The visitors were received by student and 
faculty marshals. Informal teas were 
held in all departments of the college. In 
the evening a dance was held in the 
gymnasium of the university, and this 
was attended by many of the Columbia 
alumni and under-graduates. Banquets 
were held by the Society of Columbia 
University Architects and the department 
of electrical engineering. 

The programme for the formal ex- 
ercises included receptions and ceremonies 
up to Monday, October, 31. 


Reviews of 


Comparison of Small Inductances at High 
Frequencies. 

An accurate comparison of small in- 
ductances has always been difficult. On 
the other hand, there is little trouble in 
determining the capacities of exceedingly 
small condensers. In the latter work, by 
means of high frequencies, the limit of 
the error is about one per cent, but a 
similar method is not suitable for in- 
ductance measurements, because it is diff- 
cult to avoid the reactions of the neigh- 
boring parts of circuits. When a bridge 
method is used a balance which is not 
true may be obtained. To avoid these 
difficulties Mr. A. H. Taylor has adopted 
a method depending upon the resonance 
of a circuit containing a capacity and 
the inductance to be measurec. These 
and a galvanometer are connected in series, 
a source of alternating current is applied, 
and the circuit is completed by means of 
two parallel wires bridged with a heavy 
copper bar. These two wires form a 
variable inductance, enabling the circuit 
to be brought into resonance. Then, 
knowing the capacity and the frequency, 
the total inductance of the circuit is de- 
termined when the galvanometer shows 
that resonance has been established. The 
adjustable inductance is propertional to 
the length of the horizontal wires in- 
cluded in the circuit, and this can be de- 
termined and deducted from the total. 
A determination of the accuracy of this 
method showed that, when the parallel 
wires had a diameter of 0.146, and were 
10.08 centimetres distant from each other, 
and the computed inductance was 1.143, 
the inductance determined by measure- 
ment was 1.139, an error of 0.35 per cent. 
In using this method, the mutual action 
of parts of the circuits should be pre- 
vented as much as possible. This method 
is not applicable to the comparison of 
the inductances whose resistances differ 
widely.—Abstracted from the Physical 
Review (Lancaster), October. 


A 


The Dangers of Producer Gas. 


When using producer gas great pre- 
cautions should be taken to prevent acci- 
dents due to its poisonous character and 
a note of warning is here uttered to those 
who find it necessary to work with this 
gas. The risk arises from the presence 
in water gas, power gas, producer gas, 
blast furnace gas, ete., of a large per- 
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centage of carbonic acid. This is one of 
the constituents in ordinary coal gas, but 
in that the proportion is low, varying 
from four to twelve per cent. In water 
gas it may be thirty per cent, and in un- 
carbureted water gas as high as fifty per 
cent. In other gases it ranges from ten 
to twenty-five per cent. Carbonic acid is 
an active poison, and one of the greatest 
dangers arises from the fact that it is 
inodorous, and its physiological effect is 
very insidious and cumulative. The 
victim usually becomes overpowered with 
drowsiness, and by the time he realizes 
the danger is unable to escape. The 
deadly character of carbonic oxide poison- 
ing is shown by records covering five 
years in England; out of fifty-one cases of 
such poisoning, seventeen were fatal. 
These accidents were traced to several 
causes, among them being leakage from 
pipe joints, gradual escape of gas within 
a confined atmosphere in a small engine 
room, cleaning of tanks or flues before 
the gas has escaped, flues placed under- 
ground, the inodorous nature of the gas, 
and the workman’s ignorance of the 
danger and of the earliest symptoms pro- 
duced by it. There is also some danger 
of carbonic oxide poisoning from the use 
of gas irons and gas stoves in imper- 
fectly ventilated rooms. The most promi- 
nent symptoms of this poisoning are 
giddiness, palpitation, weakness of the 
limbs, and headache. The best remedy 
for poisoning of this kind is fresh air, 
artificial respiration, administration of 
oxygen and the application of warmth. 
The precautionary measures to be adopted 
where there is any risk of this poisoning 
should be, thorough ventilation of the 
rooms where the gas is liable to accumu- 
late, allowing only competent persons to 
have access to and inspect piping and 
valves, and the provision of suitable 
medical appliances, such as the oxygen 
cylinder and its fittings for instant appli- 
cation if necessary.—<A bstracteda from the 
Mechanical Engineer (London), October 
15. 
A 
Chimney Action. 


Formulæ for chimneys show evidence, 
according to Mr. W. H. Booth, that the 
framer of the formule, or the man who 
tore them from their context and nailed 
them down in the pages of a handbook, 
did not realize facts. To speak of the 


horse-power of a chimney is ambiguous, 
as it may refer to the power of the steam 
engine served by the chimney, or to the 
power required to do the work of the 
chimney. Taking an average case, with 
the flue gases at about 360 degrees, it is 
found that the heat units escaping at the 
chimney are about one-tenth of the heat 
value of the coal. For an ordinary boiler 
with forty square feet of grate, burning 
twenty pounds of coal per square foot of 
grate area per hour, the heat escaping up 
the chimney is equivalent to 448 horse- 
power, or about thirty horse-power if used 
in a fair engine. The work actually done 
by the chimmey in lifting the gases is 
about two horse-power, making the 
efficiency of this apparatus about five per 
cent. The common idea that the chimney 
acts by suction is wrong. The action is 
due to a greater pressure of the air sur- 
rounding the chimney, and not due to a 
partial vacuum created in the chimney. 
For this reason dampers located in the 
flue or narrow and contracted flues are 
bad. Dampers should be located there 
only when it is desirable to shut off one 
boiler from the flue. Frame dampers are 
objectionable, because of the opportunity 
for leakage. The best place for the damper 
is in the ash-pit. Analysis of chimney gases 
often bear little significance because no 
allowance is made for the great leakage 
of air into the flue and through the walls 
of the chimney. There is no advantage 
in building a high furnace bridge, as this 
merely introduces an obstruction to the 
easy flow of the gases, and does not add 
to the efficiency of the furnace. The 
draught chimney is dependent upon 
several factors—the height, the area, and 
the temperature of the gases. Increasing 
the height diminishes the pressure at the 
chimney base. An increase in temperature 
has the same effect, and an increase in 
area reduces the velocity of the gases, 
thereby reducing friction. The acting 
power of a chimney varies as the square 
root of its height. An increased height 
therefore tells rapidly in chimneys of 50 
to 100 feet, but when heights of 200 feet 
are attained an increase adds but little. 
Similarly, the action of temperature in 
promoting draught is a function of the 
absolute, not of the thermometric tem- 
perature, and very little benefit is gained 
by chimney temperatures over 300 or 350 
degrees Fahrenheit. While the draught 
velocity is increased, the weight of the 
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yases delivered is hardly increased at all 
with higher temperature, and actually 
falls off again above 600 degrees Fahren- 
heit. As chimneys are expensive luxuries, 
it is important that they should not be 
overloaded by being called on to carry 
more air than necessary. Excessive air 
is caused by uncovered bars and bad brick- 
work. The weight of air used per pound 
of coal may be as low as fifteen pounds. 
It may be as high as fifty. In ordinary 
practice there is usually a wide margin 
for improvement on this score. A chimney 
is a compromise of height, area and tem- 
perature conditions, with the uncertain- 
ties of future combustion and future 
plant conditions to modify its present ap- 
parent best design; hence the value of 
forced draught in electric power stations, 
which may or may not grow in size, and 
can at any time be given the necessary 
draught plant.—Abstracted from the 
Electrical Review (London), October 14. 


A 


Measures for Preventing Electric Railways 
from Affecting Electrical Instruments in 
Physical Laboratories. 

Electric generating stations may affect 
electrical measuring instruments in two 
ways—first, by the magnetic field set up, 
due to magnetic leakage of the machinery, 
and, second, due to wandering electric 
currents. Magnetic leakage need not be 
considered, as this influence can be felt 
only a short distance. Disturbances due 
to stray currents have, however, given 
trouble, and unless these can be avoided 
serious inconvenience will be caused to 
the laboratory. If, on the other hand, 
electric railways are not allowed to ap- 
proach the laboratory, an important sec- 
tion of the city may be left without much 
needed transportation facilities. In this 
study of the subject Herr Björkegren 
takes up the first work which a laboratory 
may be called upon to do. If it be an 
institution at which original research is 
carried on, such, for instance, as the in- 
vestigation of the earth’s magnetic field, 
the only remedies are to remove the ap- 
paratus used for this purpose to some 
isolated situation, or to compel electric 
tramways which pass near it to use ac- 
cumulators. For nearly all other work 
the disturbances due to earth currents 
may be avoided by discarding the movable- 
needle type of galvanometer for the 
D’Arsonval or movable-coil type. This 
has been done in some cities in Germany, 
the railway supplying the new instru- 
ments. For exceedingly delicate work, 
where the D’Arsonval type of instrument 
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is not suitable, magnetic shields should 
be adopted. By means of a triple shield 
of cast steel, magnetic disturbances may 
be reduced to about one-tenth of one per 
cent of what they would be without the 
shield, and this will, in general, suffice. 
One case cited was at Charlottenburg, 
where the railways desired to pass near 
the Physikalische-Technische Reichsan- 
stalt. The railway agreed to separate the 
section of track passing near the institu- 
tion from the other parts. This section 
is supplied from a separate power-house. 
It agreed not to install a power-house 
within one kilometre of the institution, 
and to run its cars at reduced speed when 
passing near the latter. On this section 
of the track a double trolley was adopted. 
Other physical laboratories at Berlin have 
discarded the movable-needle galvanom- 
eter for the D’Arsonval type, and it is 
thought that the accumulator systems at 
present in use will be replaced by the 
overhead trolley, suitable precautions 
being taken when passing in the neighbor- 
hood of these institutions.—T'ranslated 
and abstracted from DL Électricien 
(Paris), October 15. | 
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The Utilization of the Falls of the Zambesi. 

As has already been noted, plans are 
being carried out for developing the power 
of Victoria falls, on the Zambesi river. 
These falls were known previous to the 
year 1600, as is shown by Portuguese 
maps now in the British Museum. They 
were rediscovered and described by 
Livingstone in 1855, who gave them the 
name they now bear. ‘The native desig- 
nation means “smoke which makes a 
noise.” The falls are situated about 350 
kilometres (220 miles) northwest of 
Buluwayo, a city on the railway line con- 
necting Cape Town, Kimberly, Bulu- 
wayo, Fort Salisbury and Beira. The line 
which crosses the Zambesi river at the 
falls branches from this other line at 
Buluwayo. In this article M. F. Miron 
considers the development of the falls, 
particularly with reference to the distri- 
bution of power throughout South Africa. 
According to measurements made by Eng- 
lish engineers, the flow of water of the 
Zambesi at this point is double that at 
Niagara, and it is estimated that the 
power represented is 25,000,000 horse- 
power—five times that of Niagara. How- 
ever, during the dry season there 
is a considerable decrease in the flow 
of water. The nearest towns are Bulu- 
wayo, having 6,000 inhabitants (number 
of whites unknown), and Palapye, having 
about 20,000 inhabitants, of whom 200 
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are white. Salisbury and Gwelo are im- 
portant points, but the number of inhabi- 
tants is not known. The first has 500, 
and the second 800 whites. Considering 
cities at a greater distance, the most im- 
portant are Pretoria, with 15,000 in- 
habitants, and Johannesburg, with 220,- 
000 inhabitants, 80,000 being whites. 
Kruegersdorf has 2,000 whites, and Vic- 
toria 25,000 inhabitants, 300 being white. 
There are several towns with from 6,000 
to 1,000 inhabitants. Supposing, even, 
that power can be distributed to these 
points, they will consume but a compara- 
tively small amount. It is thought that 
the most promising field for exploitation 
will be in the operation of gold mines, 
driving the stamps, pumps and other 
machinery. The power at present used on 
the Rand for this purpose is about 45,000 
horse-power, and when the mines there 
have been put into good shape this will 
be doubled. The district of next impor- 
tance is Rhodesia, which is north of the 
Transvaal. To-day this district uses 
12,000 horse-power, but this will be in- 
creased considerably as the country is 
settled and developed and by the opening 
of new mines. There are also coal mines 
to the north of the Transvaal, where 
power could be used to advantage. It is 
not thought that there will be any elec- 
trochemical developments, since the sta- 
tion will be 2,560 kilometres (1,587 miles) 
from Cape Town, and it will be necessary 
to transport to and from the station all 
the material treated. If, however, the 
British South Africa Company continues 
the programme of Cecil Rhodes, and trans- 
forms Rhodesia into an agricultural dis- 
trict, the Victoria power-house will find 
an important outlet. As is the case in all 
South Africa, Rhodesia is not irrigated 
naturally, and it will be necessary to in- 
troduce artificial irrigation, the Zambesi 
furnishing the force and the water. It 
is thought that there will be a great deal 
of difficulty in constructing high-tension 
lines in the neighborhood of the falls, on 
account of the enormous volumes of spray 
sent up there. This spray attains a 
height of 150 metres (500 feet), falling 
in the shape of a fine rain over the sur- 
rounding territory. During periods of 
high water these columns of spray, and 
even the noise of the falls, can be heard 
fifteen kilometres (9.3 miles). It is 
thought that eventually the falls of the 
Zambesi will supply power to all of 
industrial South Africa, thus transform- 
ing its immense solitudes into a pros- 
perous empire.—T’ranslated and abstracted 
from L’Industrie Électrique (Paris), 
October 10. 
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Report of the United States Naval 
Liquid Fuel Board. 

A report covering the work of the 
United States naval liquid fuel board has 
been issued. To determine the suitability 
of the Hohenstein water-tube boiler as a 
steam generator for ships of war, one of 
these boilers was set up at the Washing- 
ton navy yard and subjected to a search- 
ing test. This test being completed, it 
was suggested that an excellent oppor- 
tunity was afforded for testing various 
kinds of fuel, particularly with a view 
of obtaining data for comparing oil with 
coal as a fuel for warships. Tests were 
begun with coal in the latter part of 
April, 1901, and were completed in 
January, 1902. Tests of oil followed. 

The results of the capacity tests of the 
experimental boiler showed that naval 
administratore would be justified in pre- 
scribing that all straight-tube naval 
boilers should be required to burn at least 
forty pounds of coal per square foot of 
grate per hour under forced draught, and 
that in order to effect such a rate of com- 
bustion, the limit of air pressure may be 
allowed to reach two and one-half to 
three inches ef water. By reason of the 
practical ability to secure increased coal 
combustion in marine boilers of the water- 
tube type, the maximum indicated horse- 
power now required of each foot of grate 
surface should be increased. 

In the tests with oil various types of 
burner and various arrangements of the 
furnace were employed. The oil used 
was, in most of the experiments, from 
the Beaumont (Tex.) fields. It had been 
subjected to an inexpensive treatment 
which removed the sulphur and some of 
the more volatile hydrocarbons. 

Some of the conclusions drawn from 
these tests are, that there should be no 
difficulty in burning oil in a uniform 
manner with an intelligent fireroom 
force. For gencral purposes, on shore, 
steam is a better spraying medium than 
air, but the consumption of fuel oil can 
not be forced to as great an extent, with 
steam as the atomizing agent, as when 
highly heated compressed air is used for 
this purpose. This is an important point 
on board warships. It was found that 
the evaporative efficiency of crude and re- 
fined oil is practically the same, no matter 
from what locality the oil may come. 
However, the danger of using crude oil 
is greater. The oil should be heated in 
some way to secure a uniform supply, 
and reserve burners should be installed. 
The simpler the furnace, the greater its 
efficiency. Firebrick arches only reduce 
the volume of space necessary for effecting 
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complete combustion. Oil enables the 
marine boiler to be forced more readily 
than coal, but when thus used it does 
not remove the smoke nuisance. No at- 
tempt should be made on war vessels to 
use oil ag an auxiliary or supplementary 
to coal. Such an installation is certain 
to prove unsatisfactory. It is thought 
that the mechanical features of the liquid 
fuel problem have been practically and 
satisfactorily solved. For manufacturing 
purposes the financial and supply features 
are the only hindrances to the use of crude 
petroleum as a standard fuel. For 
mercantile purposes the commercial and 
transportation features of the problem are 
existing bars which limit the use of oil 
fuel in merchant ships. For naval pur- 
poses there is the additional and serious 
difficulty to be overcome of providing a 
satisfactory and safe structural arrange- 
ment for carrying an adequate bunker 
supply. 

In considering the problem of attempt- 
ing to use oil as a fuel for either marine or 
naval purposes, it should be remembered 
that the available supply of crude petro- 
leum that could be used as a fuel would 
not meet over three per cent of the world’s 
demand for coal and other combustibles. 
For a time, therefore, efforts should not 
be made to use fuel oil except for special 
purposes in particular localities. 
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“Mechanical Appliances, Mechanical Move- 
ments and Novelties of Construction.” Vol. 
ii. Gardner D. Hiscox. New York. The 
Norman W. Henley Publishing Company. 
Cloth. 400 pages. 6 by 9% inches. 970 
illustrations. Supplied by the ELECTRICAL 
REVIEW at $3. 


This volume is supplementary to vol. 
i, by the same author. The book takes 
up a great many mechanical appliances, 
describing them briefly, in some cases 
almost too briefly. It is, in fact, an en- 
cyclopædia of mechanical movements, and, 
as such, gives but little information about 
each device, sometimes only saying what it 
is for, without describing its operation. 
These appliances are conveniently classi- 
fied. Thus, we find a section devoted to 
transmission of power, measurement of 
power by means of springs, generation 
of power, air power motors and appliances, 
including kites, balloons, gas devices, 
electric power devices, etc. The most 
interesting chapter to the reviewer 
is section 23, which is devoted to 
perpetual motion. In this the author 
says that the history of the search for 
perpetual motion does not afford a single 
instance of ascertained success. All that 
wears any appearance of probability re- 
mains secret, and, like other seerets, can 
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not be defended in any satisfactory way 
against the opinions of the sceptical, who 
have in their favor, in this instance, an 
appeal to learned authorities against the 
principle of all such machines and the 
total want or operativeness in all known 
practical results. Public statements 
afford sorry examples of talents and in- 
genuity strangely misapplied. ‘The author 
has here brought together fifty-seven de- 
vices, some of which have been patented, 
and each of which the inventor hoped— 
or said he hoped—would solve the prob- 
lem. In a great majority of these the 
error is, of course, obvious. In others it 
is not so easily seen, and these are not only 
interesting reading, but present a number 
of nice problems for solution. If the many 
perpetual motion seekers would run 
through this section of the book they 
would be saved time and chagrin, since 
they would here see what has already 
been tried and found wanting. The book 
has a good index. 


Dr. Silvanus P. Thompson on the 
Third Rail. 

Contact with live third rails on Eng- 
lish electric railways has been the cause 
of a number of accidents recently, several 
being fatal. This has started a discus- 
sion of the danger of the third rail and 
the necessity for adopting this means of 
conveying current to electric trains. 
Among others who have taken part in 
this controversy is Dr. Silvanus P. ‘Thomp- 
son, who, in a letter published in a recent 
issue of the Times, London, says: 


“In view of the numerous fatal accil- ` 


dents which have occurred at the ‘live 
rails’ lately laid down for electric pro- 
pulsion on some of our railways, the pub- 
lic is naturally beginning to ask for some- 
thing more than a makeshift protection. 
Unfortunately, neither the public nor the 
not-electrically trained railway engineers 
appear to realize that the ‘live rail’ is 
itself already an obsolete device, discarded 
in the latest types of electric railway. 
In ten years’ time there will probably 
be no ‘live rail’ left. I am no lover of 
overhead wires or conductors, in places, 
such as our city streets, where they en- 
danger the public. But, if there is one 
situation where overhead conductors can 
be placed and maintained safely, that situ- 
ation is over a railway, particularly an 
underground railway. Already the ‘live 
rail’ has been discarded in at least two 
places in the United Kingdom. It is an 
engineering blunder. I would therefore 
ask whether the time is not ripe for pub- 
lic opinion in some effective form, such 
as a departmental enquiry, to step in and 
prevent the railway engineers of Eng- 
land from committing our railway sye- 
tems any further to this dangerous and 
unnecessary device.” 
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American Institute of Electrical Engineers. 


Papers on the Telautograph and Transposition of Electrical Conductors Read at the 190th Meeting. - 


HE one hundred and ninetieth 
| meeting of the American Institute 
of Electrical Engineers was held 
at the Chemists’ Club, 108 West Fifty- 
fifth street, New York city, Friday 
evening, October 28. The new president, 
Mr. John W. Lieb, Jr., was in the chair 
and opened the meeting by calling upon 
the secretary, Mr. Ralph W. Pope, who an- 
nounced that, at a meeting of the direc- 
tors, held during the afternoon, forty-four 
associates had been elected. Mr. Pope 
stated that it had been impossible to 
secure the meeting room of the Chemists’ 
Club for the regular monthly meetings, 
but that the chapter room of Carnegie 
Hall had been leased and would be used 
for all subsequent meetings. 

Mr. Pope mentioned two recent deaths 
in the Institute, that of Mr. Max Oster- 
berg, which occurred on October 26, and 
that of Professor B. S. Lanphear. 

President Lieb spoke of the work of 
the Institute and of its officers. The 
membership is increasing rapidly. It is 
not only covering a broader field, but the 
work in the different lines is growing. 
He thought that the members not per- 
sonally engaged in this work sometimes 
failed to appreciate the sacrifices which 
the officers of the Institute were making. 

President Lieb also called attention to 
the pleasure the Institute had enjoyed 
during the recent visit of the foreign 
engineers, and he thought that the repu- 
tation of the Institute for hospitality had 
not in any way suffered from this visit. 
The valuable set of handbooks of the 
cities visited during the circular tour 
formed a very complete reference library. 
It was greatly to be regretted that it had 
not been ‘possible to present each member 
with a set of these books. It was hoped 
that it would be possible to have them 
printed and sold, but so far this had been 
done for only a few of the points visited. 

Mr. Lieb then called upon Vice-Presi- 
dent Charles F. Scott, who is now chair- 
man of the building committee, to give 
a statement of the progress made in the 
plans for the engineering building. 

Mr. Scott said that twenty-six archi- 
tects had submitted plans for the build- 
ee to the joint committee of the three 
national societies. These had been sorted 
out individually by the members of the 
committee and then, by comparing notes, 
they had reduced the plans to seven. The 


committees architectural adviser was 


then called in. He had examined the 
plans, had reduced them to six, five of 
which had also been selected by the com- 
mittee. After careful comparison of the 
different plans, one was decided upon as 
most nearly meeting the ideas of the com- 
mittee. Upon opening the envelope it was 
found that the successful architect was Mr. 
Herbert D. Hale, of New York city. Mr. 
Hale was then called in and received the 
ideas of the committee, and set to work 
to modify his plans so as to meet its 
wishes. The work is now going on suc- 
cessfully. The plan contemplates a large 
lobby on the ground floor, with offices 
opening out from this. On the upper 
floors there will be meeting rooms, the 
top floor being devoted to the library. 
The building will have an open space 
entirely around it. On the east Mr. 
Carnegie has bought the adjoining lot and 
placed a building restriction limiting any 
edifice erected there to four stories. On 
the west a ten-foot passageway will be left 
on the ground attached to the building, 
while on the north, light and air will be 
secured in the same way. Plans are now 
going forward toward bringing together 
the libraries of the three national organi- 
zations, and it is thought that in this 
way the finest engincering library in the 
world will be created. 

A plan for administering the building 
is being perfected. A separate organiza- 
tion, known as the United Engineering 
Society, will be formed, consisting of one 
member from each society. By-laws are 
now being drawn up for the government 
of this body. 

At this point Mr. Lieb excused himself, 
as he had been invited to attend the dinner 
at Columbia University in celebration of 
the 150th anniversary of the founding 
of King’s College. He called Vice-Presi- 
dent Calvin W. Rice to the chair. 

Mr. Rice, in taking the chair, seconded 
the remarks of President Licb in regard 
to the work of the officers, and to empha- 
size these, added that President Stein- 
metz, during his term of office, had come 
monthly 160 mules to attend the meetings ; 
that President Scott, during his term, had 
come regularly 440 miles that he might 
not miss them, and that President Arnold, 
during the past year, had come 1,000 
miles without missing a single mecting. 

Mr. Rice called upon Mr. James Dixon 
to read his paper, entitled “The Telauto- 
graph.” The paper was briefly abstracted 


and demonstrations were made with 
several instruments which had been set 
up in the room. The instrument, in its 
present shape, differs considerably from 
the original Gray type. In the former 
the variable resistances were in series 
with the line wires. In the latter the 
variations in voltage are secured by 
shunting constant resistances connected 
across the source of supply.. The present 
state of this instrument is due chiefly to 
the work done under the personal direc- 
tion of Mr. George S. Tiffany. 

As is well known, the sending instru- 
ment consists of two resistances arranged 
in the form of a circular arc, and pro- 
portioned so that the voltage is changed in 
equal steps as the pen moves the connect- 
ing arms uniformly. These variations in 
voltage are sent out over two line wires, 
and are passed through the receiver. The 
latter consists of two D’Arsonval coils 
suspended in two air-gaps of a common 
electromagnet. By means of levers the 
varying currents passing through these 
coils move the pen so as to reproduce an 
autographic copy. of. the motions of the 
sending pencil. The. ground is used as 
the common return. The pressure of the 
pencil on the platen allows the pen to 
come in contact with the paper, and when 
the pencil is lifted from the platen the 
pen in the receiver also moves away from 
its paper. A switch arranged upon the 
side of the instrument allows the paper 
of both instruments to be shifted. 

The details of both devices have been 
worked out very completely. ‘Ihe receiv- 
ing instrument responds instantly, repro- 
ducing any record or mark, however 
quickly made. The set of instruments 
shown, consisting of a sender and two re- 
ceiving devices, has been in use for some 
time past on the battleship Alabama, 
transmitting messages from the conning 
tower to the turret. Some fear had been 
entertained as to the effect of the con- 
cussion of the large guns on these instru- 
ments. To test this they had been set 
up within a few inches of the trunnions 
of the thirteen-inch guns, but in this 
position were entircly unaffected by the 
concussion. These instruments were not 
of the marine type, but had been designed 
for coast defence service, for which work 
they are used in transmitting messages 
from the commanding officer and from the 
range-finding station to the battery. 

Replying to several questions, Mr. 
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Dixun said that the greatest distance 
over which the instrument has been used 
at the present time was seven miles. This 
was at Portland, Me. It was, however, 
only a question of resistance. ‘The re- 
sistance in this case was about 1,600 
ohms. Line leakage, if excessive, affects 
the receiver, but where this is constant it 
can be compensated for. No difficulty on 
this account has yet been met. At the 
present time they have not used more than 
seven receivers on one circuit. ‘The only 
thing which will limit this will be the 
question of transmitting the energy re- 
quired to operate the desired number. 
'’he maximum current per line is now 
less than a third of an ampere. The 
average is about 0.2 of an ampere. ‘Ihe 
total current taken at any instrument is 
about one ampere. 

Mr. Townsend Walcott spoke of the 
success attending the tests of these in- 
struments, both in coast defence work and 
on board ships. 

Mr. Frank F. Fowle read an abstract 
of his paper, entitled “The ‘lransposi- 
tion of Electrical Conductors.” He di- 
vided alternating-current transmission 
systems into two classes, one for the trans- 
mission of power, and the other for the 
transmission of intelligence. Power 
systems are characterized by high power, 
large currents, low or moderate frequen- 
cies, only one fundamental frequency, 
relatively great reaction of terminal ap- 
paratus with line reactions, magnitude 
of inductive disturbances in the line 
usually small and important only as af- 
fecting regulation, line-length less than 
a wave-length, and the flow of energy 
usually in a given direction. 

Telephone systems are characterized 
by low pressure, small currents, high 
frequencies available over a wide range, 
relatively small reaction of terminal ap- 
paratus compared with line reactions, 
magnitude of inductive disturbances in 
the line, usually large and rarely neg- 
ligible, line-lengths usually greater than 
the wave-lengths, and often equal to many 
wave-lengths, and the flow of energy 
alternating in direction and source. 

He then considered the electric and 
magnetic fields set up surrounding con- 
ductors, treating these analytically. He 
showed that, where there are not more 
than three circuits, each consisting of a 
pair of wires, it is possible to place them 
so that there will be no mutual inter- 
ference; but when the number exceeds 
three, in a practical sense it becomes im- 
possible to prevent this. 

He then discussed the transposition of 
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conductors as a means of climinating 
these disturbances. | 

Consider the circuits in Fig. 1. 

The additional conditions which are 
necessary for the disturbances to vanish 
are as follows. The current in the dis- 
turbing circuit must be constant in mag- 
nitude and in phase throughout the dis- 
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Fie. 1.—TRANSPOSITION OF CONDUCTORS. 


tance J, and the pressure must likewise 
be constant in magnitude and in phase. 
That is, 1 must be so short a portion of 
the wave-length in the disturbing circuit 
that these conditions are sensibly fulfilled. 
At low frequencies the wave-length is not 
the primary consideration, but rather the 
drop in line pressure and the decrease 
of the line current, due respectively to 
wire impedance and to the leakage and 
the static charge. 

As shown by Mr. J. J. Carty, in a 
paper before the Institute on “Inductive 
Disturbances in Telephone Circuits,” in 
April, 1891, the induced currents due to 
electric induction can not be made to 
vanish entirely, as can those due to mag- 
netic induction. 

The treatment of induction between 
telephone circuits has been by empirical 
rule rather than theory. It has been de- 
termined by experiment, with receivers 
of a given sensitiveness and transmitters 
of a given power, how frequently two 
adjacent circuits should be transposed in 
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Fic. 2.—TRANSPOSITION OF CONDUCTORS. 


order to eliminate the cross-talk. Using 
two-mile sections, transposed at the 
centre, the cross-talk is distinguishable 
with transmission sufficiently powerful for 
1,000-mile service. Half or quarter- 
mile sections, transposed at the centre, 
are satisfactory; this results in a mini- 
mum transposition spacing of one-quarter 
mile. The existence of cable at each 
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end of the line, in any considerable 
length, will reduce the cross-talk. It is 
necessary to devise different types of 
transposed circuits, no two transposed 
alike, in order to treat the cases occurring 
in practice. The manner of doing this is 
shown in Fig. 2. 

The “exposure,” as it is termed, of cir- 
cuit 1 to circuit 2 is one-fourth; of 1 to 3 
ig one-fourth; of 2 to 3 is one-half; be- 
cause a transposition at the junction of 
two sections, each transposed at its 
centre, has almost no beneficial effect. 
The exposure of 1 to 5 is one-eighth; of 
2 to 6 and 3 to 7, one-eighth; of 2 to 8 
and 2 to 9, one-sixteenth, and so on. 
The tabulated exposures are given in Fig. 
3 in terms of the length / of a transpo- 
sition section. The derivation of the 
types is simple; the first three are obvious. 
The fourth is obtained by doubling the 
number of divisions of the transposition 
section from two to four. The fifth is 
obtained by superposing the first type on 
the fourth type, the sixth by superposing 
the second on the fourth, etc. The compo- 
sition of the complicated types is shown 
in Fig. 2. So far as the writer is aware this 
svnthetical system of deriving types of 
dissimilarly transposed circuits is due to 
Mr. John A. Barrett. The method may 
be extended as far as desired, but fifteen 
types are usually sufficient. 

The choice of a convenient length for 
l is an important matter. An eight-mile 
section has been extensively used, but is 
probably too cumbersome. A much more 
convenient section would be one four miles 
in length. 

If there are only a few circuits, a two- 
mile section may be used. 

The procedure in applying the sections 
to a long line is as follows: beginning at 
the first pole, of the open-wire line, apply 
the sections consecutively until the last 
section is approached. It is seldom the 
line length is a multiple of the section 
length, so the remainder should be a 
special section by itself, if over half the 
length of a standard section, or should 
be added to the last section, making a 
special section longer than the standard. 
The distances between transposition poles 
will be shortened or lengthened sufficiently 
to apply the standard section. 

When there are several cruss-arms it 
will simplify the construction if the 
transposition types are so chosen, in lay- 
ing out a standard section, that there will 
be as few different types of transposition 
poles as possible. The junction of two 
lines which separate, or become joint, is 
a point which should be made the junction 
of the transposition sections, as well. The 
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fifteen types shown in Fig. 2 will be 
sufficient for a forty-wire line, because 
there will be certain diagonal exposures 
requiring transposition only at long in- 
tervals, and these extra transpositions may 
be located at the junction poles between 
sections. 

Phantom circuits, built up from 
metallic circuits, are not in extensive use. 
The ordinary transposition is of no effect, 
and unless specially transposed such cir- 
cuits will cross-talk and will be subject 
to extraneous induction. 

When telephone lines are paralleled by 
power lines the transposition problem be- 
comes more complicated. It is necessary 
to recognize the manner in which the dis- 
turbing circuits alter the magnitude of 
their influence, by reason of abrupt 
changes in line pressure or line current, 
and changes in the wire spacings. If cir- 
cuit 1 to 2, in Fig. 1, is the power cir- 
cult and 3 to 4 is the telephone circuit, 
there will be no mutual interferences if 
the distance J is not great. That is, the 
percentage pressure drop in 1 to 2 must 
be small enough so that the total induced 
charges on the portion a b are sensibly 
equal and opposite to those on b c; like- 
wise, the percentage current loss in 1 to 2 
must be so small that the magnetically 
induced pressure in the portion a b is 
equal and opposite to that in b c. The 
question as to whether electric or mag- 
netic induction is the greatest is compli- 
cated by the radical differences between 
the systems. In long telephone lines the 
electric induction may predominate; the 
impedance of an indefinitely long line is 
usually several hundred or a thousand 
ohms, and therefore the pressure is very 
much greater in magnitude than the cur- 
rent. In power circuits this ratio is de- 
pendent largeiy on the load, in any given 
case, but there are many instances where 
the ratio of pressure to current is small. 
The magnetic induction is usually pre- 
dominant to a large degree, in the latter 
cases. There have been instances of ex- 
posure to circuits giving twenty-four-hour 
service, from which the induction was 
heavy only during the period of load. 

If the circuit 1 to 2, in Fig. 1, has 
connected to it a transformer or a branch 
circuit within a c, the effect of the trans- 
position is no longer to neutralize the in- 
duction. If the transformer is at b the 
transposition will have the least effect. 
If 1 to 2 is a constant-current circuit and 
an arc lamp is cut in, the effect will be 
the same, as regards the efficiency of the 
transposition. A change in the spacing 
of the wires 1 to 2 will also decrease the 
effect of the transposition. 
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Therefore that portion of the disturbing 
line within which the conditions, affecting 
the phase or the magnitude of the induced 
currents and pressures, are constant 
should be treated as a section and all the 
telephone circuits should be transposed 
opposite its centre. The regular cross- 
talk transpositions should be removed 


| Exposure or Type No. | 


Fig. 8.—TRANS&SPOSITION OF CONDUCTORS. 


from the section. If the total external 
exposure to the power line involves several 
consecutive sections, the cross-talk trans- 
positions should be opposite the junction 
of two sections, at the point where the 
disturbing current and pressure change 
in magnitude or phase. 

An illustration of this is shown in Fig. 
4. This is hypothetical, but illustrates 
various conditions. This method works 
well until the character of the exposure 
becomes complicated, and then the trans- 
positions become so frequent as to be im- 
practicable and, further, they frequently 
can not be properly situated because of 
physical limitations. If the electric light 
and power system is developing rapidly 
the exposures are changed frequently by 
new construction. Again, the telephone 
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Fic. 4.—TRANSPOSITION OF CoNDUCTORS—1 to 2, 


CONSTANT-POTENTIAL CIRCUIT; 3 to 4, Con- 
STANT-CURRENT CIRCUIT; 5 to 6, TELE- 
PHONE CrrcuItT—T, INDUCTION TRANSPOSI- 


TION—T’, CRoss-TALK TRANSPOSITION. 


line may be separated from the power line 
by the width of the street ; here the induc- 
tion, while not excessive, is yet trouble- 
some; and the theoretical transposition 
system to meet the conditions of exposure 
is just as elaborate as though one line 
were beneath the other. Twisted pairs 
of cable will meet this condition, although 
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either remedy impairs the telephonic line 
efficiency. A prior consideration is 
whether the power wires are not separated, 
with respect to each other, farther than 
is necessary with the pressure employed 
and whether the separations are uniform. 

Where telephone lines have paralleled 
transmission lines along highways, sep- 
arated by fifteen or twenty feet, or by the 
width of the highway, the following 
practice has been employed. All the tele- 
phone circuits are transposed at every 
tenth pole, the cross-talk transpositions 
occurring midway, so that transposition 
poles are five spans apart, the cross-talk 
and the induction transposition poles 
alternating. This practice, while it is 
somewhat uncertain of producing the best 
results, is probably best suited to certain 
requirements—where the method of sec- 
tions would not produce any better results 
because of the physical unevenness and 
crookedness of the right of way. 

Not infrequently high-pressure systems 
are transposed for their internal protec- 
tion. When telephone circuits are on such 
pole lines, the transpositions in the power 
circuit may be availed of to reduce in- 
duction in the telephone circuits, but in 
the case of separate telephone circuits, on 
a parallel pole line of separate ownership, 
it seems wiser to treat such transpositions 
as neutral points—to be opposite the junc- 
tion of two transposition sections of the 
telephone line. In general, the induction 
from a three-phase line is slightly greater 
than from a single-phase line having the 
same wire spacing and current per wire 
and a pressure equal to the A pressure. 
The separation between the wires should 
be as small as consistent with the length 
of span and their plane suitably arranged 
with respect to the plane or planes of the 
power circuits. ; 

It seems to be fairly general practice to 
transpose high-pressure systems, but it has ` 
been the writer’s observation that the 
length of a section is usually three miles 
at least. On that account it is difficult 
to avail of the power line transpositions 
in transposing the telephone line, and it 
is usually necessary to treat them at the 
junction points between adjacent sec- 
tions. 

On account of the very low frequency 
and the high ratio of pressure to current 
customary in high-pressure practice, there 
are usually no inductive interferences if 
the power and the telephone lines are sep- 
arated by the width of a highway or thirty 
to forty feet, because the regular cross- 
talk transpositions are sufficient. 

In the case of a single telephone circuit 
paralleling a power circuit, the frequency 
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of transpositions is a problem requiring 
calculation in any given case, Lecause of 
the lack of standard practice in regard to 
the wire spacing and circuit location. The 
writer made a series of listening tests 
with a bipolar receiver of seventy ohms 
resistance to determine the permissible 
current at low frequencies which would 
not interfere with telephonic transmission 
over the longest lines—1,000 miles and 
upward. The method was that of deriv- 
ing a very small known pressure from a 
non-inductive resistance and inserting a 
very large non-inductive resistance R 
(1,000 to 20,000 ohms) in series with 
the shunt circuit containing the receiver. 
The listening tests were made by four 
observers, who adjusted R to the mini- 
mum permissible value, in their estima- 
tion. The average results are plotted in 
Fig. 5. 

Naturally these results, based on ear 
measurements, are not highly precise, but 
they represent very small disturbances and 
are safe practice. In the case of short 
telephone circuits on power lines, used for 
private purposes, the receiver power may 
be much reduced and the permissible 
terminal current greatly increased. 

The question of leakage is a considera- 
tion prior to that of transposition, for the 
theory of transposition rests on the hypo- 
thesis of electrically balanced circuits. The 
ordinary pony glass insulator seems to be 
sufficient where there are no high 
pressures on the same pole line. In cases 
of joint lines and of telephoue circuits 
on high pressure lines additional insula- 
tion, in the way of heavier insula- 
tors, often seems to be necessary. An 
elaborate discussion of what constitutes 
good insulation is not in place here, but 
the best construction in this respect is the 
first essential to successful transposition. 

There are two types of construction in 
use, in making transpositions. One of 
these, the old-fashioned square transposi- 
tion made by dead-ending both wires, each 
way, on two-piece insulators, and cross- 
connecting, is familiar to all. The other 
method is shown in Fig. 6; it requires two 
spans in which to complete the entire 
transposition. It is known as the “Mur- 
phy” and the “single-pin” transposition, 
and is coming into general use. 

It has the comparative advantages of 
less first cost and simpler construction. It 
can be cut in at any time, cut out, or 
moved several poles, at less cost and with 
much less work than in the case of a 
square transposition. 
occur frequently, 


If transpositions 
every half or one- 
fourth mile, the line capacity is increased 
a few per cent and the line inductance 
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diminished, with a consequent slight in- 
crease in attenuation. The square trans- 
position has the advantage of concentrat- 
ing the entire transposition within a very 
short length and of not altering the plane 
or the separation of the wires. While the 
single-pin transposition changes the plane 
of the circuit, the wire separation is 
greatly reduced and this is an advantage. 
Since it requires two spans in which to 
make this transposition, it is possible to 
transpose only at every other pole, as a 
maximum, in case of excessive induction, 
against every pole for the square transpo- 
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sition. For regular cross-talk transposi- 
tions the single-pin type is now preferred. 

Professor W. S. Franklin, of Lehigh 
University, regretted that Mr. Fowle had 
followed the established method of treating 
mutual inductance and capacity, as this 
is based upon a fundamental misconcep- 
tion. There is no such thing as a single 
straight wire or a single charged body. 
There is always a return somewhere, and 
bodies charged oppositely which can be 
found if looked for. Professor Franklin 
believes that before applying an analytic- 
al analysis to any problem, a physical 
conception must be formed of the actual 
conditions. When this is done, and only 
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then, will the student grasp the funda- 
mental facts. He has found that a mathe- 
matical discussion, followed by a physical 
conception, is almost always valueless. 
The correct way to teach physics is to 
teach facts, with mathematics or the side. 
Maxwell's treatises could be arranged so 
as to consider pairs of hodies—not a single 
body. 

Replying to a question, Mr. Fowle 
stated that, with a telephone line, the 
wires being eight inches apart, and 
parallel by a 2,000-volt, alternating-cur- 
rent supply, having conductors also eight 
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inches apart, the latter should not affect 
the former if the two circuits are two or 
three feet apart and transposition is made 
every quarter of a mile. The character 
of the load and the primary voltage af- 
fect this somewhat, and must be con- 
sidered. It is important to prevent leak- 
age, but it is not difficult to do this with 
suitable insulators. One line which he 
had tested showed a resistance of 40,000 
megohms per mile in good weather. 
Replying to a question of Professor 
A. C. Crehore, Mr. Fowle said that there 
was no difficulty in running as many 
telephone lines on a pole as the pole would 
carry. In doing this it is usual to make 
the transposition scheme adopted for the 
fifth cross-arm similar to that of the first, 
the sixth similar to the second, and so on. 
The meeting then adjourned. 


Telephone Equipment for the City 
of Panama. 


Mr. E. T. Lefevre, post office box No. 
290, Panama, republic of Panama, has 
obtained from the municipal council of 
Panama a’ franchise by which he can 
establish, maintain in operation and ex- 
ploit during twenty-five years a system of 
telephonic communication in the city of 
Panama and suburbs. 

This franchise concedes the right to 
use the streets and public places for in- 
stalling central stations, aerial or under- 
ground cable, lines, poles, ete., and all 
that is necessary to operate a first-class, 
modern plant. The enterprise which he 
will establish will be exempt during the 
twenty-five years of the franchise from 
all municipal taxes. Up to the present 
time Mr. Lefevre has not made any ar- 
rangement for the organization of a com- 
pany or for the buying of material. It 
is his purpose, however, to put in opera- 
tion a central energy system, or recom- 
mend to the company which may be 
organized the installation of such a sye- 
tem. It is his expectation that, within a 
short time, it will be possible to install 
in the city alone some 1,000 instruments. 
Mr. Lefevre also expects to have franchises 
for other important towns of the republic 
of Panama within a short time. 


Addresses of Foreign Visitors. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

The American Institute of Electrical 
Engineers wants to know the addresses 
of the following-named foreigners, who 
visited the States during the summer in 
connection with the International Elec- 
trical Congress: Wilhelm Durnkranz, 
Baron Wolfgang Ferstel, C. F. Milliken, 
H. L. Riseley, W. Ziehl. 

Considerable mail addressed to the 
above-named persons has accumulated at 
the secretary’s office, 95 Liberty street. 
New York city, and should be forwarded 
to the addressee without further delay. 
The secretary will be grateful for any in- 
formation regarding the whereabouts of 


these men. Rapu W. Pope. 
New York, October 31. 
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AN ELECTROCHEMICAL PROCESS FOR 
THE TREATMENT OF SILVER SUL- 
PHIDES AND GOLD ORES. 


BY M. VAYGOUNY. 


The use of ferric salts in electrometal- 
lurgy has long been known and seems to 
have been variously exploited since the 
early eightics, mainly in connection with 
lixiviation of copper, bismuth and zinc 
sulphurets, though none of these efforts 
has, to my knowledge, been crowned with 
permanent success. However, when, 
through peculiar circumstances, my at- 
tention was called to the solution of some 
of the difficulties of handling ores of the 
Mexican type, namely, those which carry 
their values chiefly as silver sulphides 
with certain amounts of gold, I was quite 
ignorant of the history of the particular 
uses of these salts in metallurgy, as they 
have never as yet left the confines of 
patent specifications. 

The question, as it came up, was to 
put the silver sulphide and gold values 
of certain ores in some soluble form, by 
some wet method, so that thev could be 
leached out of the mass and subsequently 
won from the solution. To do this, it 
was obvious that chlorides of sulphates 
would be the salts most likely to be 
practicable for large scale operations. 
The chlorides or sulphates, moreover, 
which would best fulfil the condition 
would not only have to have decided ox- 
idizing properties—since the work to be 
done was essentially one of oxidation 
of the sulphides and of gold—but they 
would also have to be such that they 
could be regenerated readily, and best, 
concurrently with the clectrodeposition 
of the valucs. Of the salts that could 
meet these conditions best, those of the 
elements with variable valencies, such as 
manganese, iron, copper, ctc., were, of 
course, thought the most hopeful, as they 
are also among the cheapest. 

In some preliminary experiments with 
artificially prepared silver sulphide, it 
was soon found out that of all these vari- 
ous possibilities, a ferric chloride solu- 
tion was the best and handiest reagent, 
and the one that had the least drawbacks. 
Thus, it acted as vigorously as any of the 
others, it could be easily electrolyzed in 
Presence of a little acid without separa- 
tion of any oxides or metal at either 
electrode, and finally, it is cheap and 
readily got, or even made at will. As 
Compared with the sulphate, too, the 
chloride of iron had the advantage in 
as much as it could furnish the more 
active chlorine radicals rather than sul- 
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phate radicals; and this was desirable, not 
only because these chlorine radicals, by 
becoming free chlorine under the influ- 
ence of the electric current, would act 
more energetically upon the sulphides, 
and especially upon the free gold, which, 
notwithstanding the statement of some 
authorities, is quite insoluble in ferric 
salts in the absence of other oxidizing 
agents, but, as was found later on, it 
tends to hold in solution goodly amounts 
of silver or chloride, arising from 
the interaction between the ferric 
salt and silver sulphide. 

It was, further, soon observed that the 
presence of much common salt increased 
the effect of the ferric chloride upon 
silver sulphide by reason of the reaction: 


AgS + 2FeCl, = 2AgCl + 2FeCl, + S 


somewhat like it did on mercurous chlo- 
ride or calomel, namely, that it helped 
to form ferric chloride over again from 
ferrous chloride, thus regenerating the 
solution, just as it gives mercuric chlo- 
ride when added to mercurous chloride. 
This was soon found, however, not to be 
the real explanation of the fact. The 
truth of the case was that the good in- 
fluence of the concentrated salt solution 
lay in its power to dissolve out and hold 
in solution the silver chloride as fast 
as it formed, thus exposing always fresh 
surfaces of the sulphide to the action of 
the ferric chloride. 

It was only at this juncture, strangely 
though happily enough, that I happened 
to read, for the first time, an account of 
the efforts of other workers in this branch 
of metallurgy, and I was thus led to look 
more seriously into the matter than I had 
been doing till then. The fact, however, 
that none of these efforts had been 
brought to any successful issue gave much 
ground for deliberation if not for some 
fear as to the uscfulness of any additional 
sacrifice of time on my part in such a 
line of work. But it was difficult to over- 
look the nice wav in which the reaction 
between silver sulphide and ferric chlo- 
ride went on visibly, especially when 
warmed in the presence of a little free 
acid. 

Having then come definitely to the con- 
clusion that a stock solution made up of 
one or two per cent ferric chloride, fifteen 
to twenty per cent common salt, and a 
little free hydrochloride acid and charged 
with free chlorine, would answer well for 
the purpose on hand, it was next decided 
to make some actual tests on a few ores, 
and consequently a series of experiments 
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was carried out of which I may here 
give the following: 
EXPERIMENTAL. 

In these experiments the ore used was 
one obtained from Tonopah. It was a 
grayish quartzose ore, containing some 
galena, pyrite, calcite, silver sulphide and 
gold, with a gangue consisting mainly of 
quartz. It also contained a notable pro- 
portion of metallic iron introduced in the 
ore through improper grinding. 

Experiment 1—In this experiment the 
ore was ground to eighty mesh to start 
with, owing to its reputation of being 
very refractory and, instead of treating it 
directly with a stick solution of the above 
named composition, it was thought best 
to study the influence of a certain amount 
of ferric sulphate in the solution, for 
if the solution thus modified should prove 
as efficient as the one with all of its iron 
in the form of chloride, it would be of 
quite an economic advantage, the sulphate 
being somewhat cheaper. To do this, 
enough sulphuric acid was, therefore, 
added to dissolve the free iron in the ore, 
thus giving ferrous sulphate, which on be- 
ing chlorinated by electrolysis, or by some 
means of chlorine gas, gave parts of 
ferric chloride and ferric sulphate in the 
proportion of 160 to 400 according to the 
reaction. 

3FeSO, + 3Cl + Ag = FeCl, + 

Fe, (S0,); + Ag 

The total volume of the solution con- 
taining also the common salt and a little 
free sulphuric acid was about one litre, 
with an ore mass of one kilogramme (2.2 
pounds), or volume per weight. The 
mass was then warmed and kept boiling 
for three hours, care being taken that 
it was always kept well chlorinated. At 
the end of this time it was filtered and 
well washed with a saturated solution of 
common salt, until a few drops of fresh 
leachings showed no turbidity on being 
diluted with water, which meant that all 
the silver chloride held in the solution, 
wetting the ore mass, had been washed out. 
It was necessary to use a concentrated salt 
solution for washing the ore, because had 
ordinary water or even a very dilute salt 
solution been used, the solution wetting 
the ore mass would be diluted thereby, 
and thus the silver chloride, which is only 
soluble in the more concentrated chloride 
solutions, would be precipitated and re- 
main in the ore mass. 

When this was done the mass was 
further washed with some pure water to 
remove excess of salt solution impregnat- 
ing the ore, and lastly, it was dried and 
sent to a professiona] assaver as tailings. 

The following are the results of the 
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assays of the sample before and after 
treatment : 


RESULTS OF ASSAY, EXPERIMENT 1. 


ORE NO. 1. 
Au. AR. 
Sample. Ounces per Ounces per 
Ton. Ton. 
Original 0.8 84.7 
Tailings -0.35 4.8 


This corresponds to about fifty-six per 
cent extraction of gold, and 94.4 per cent 
extraction of silver. 

It will be observed from these data that 
there was much room for improvement 
as regards the extraction of the gold 
values. 

Having, however, obtained similar re- 
sults in a second test, under similar con- 
ditions, it was then thought interesting 
to study the effect of the finer crushing 
of the ore upon the extraction of the 
values. 

Experiment 2—Another lot of the 
same ore was, therefore, crushed to 120 
mesh and assayed for the second time. 
The treatment was carried out in this 
experiment identical to the above, in de- 
tails as to the composition of solution, 
length of time of boiling or treatment, 
and, of course, as to care in the method 
of washing the tailings. Only it was car- 
ried out on a lot of one-half pound 
with the corresponding amount of solu- 
tion, instead of 2.2 pounds of ore, as was 
done in the first experiment. 


RESULTS OF ASSAY, EXPERIMENT 2. 


ORE NO. l. 
oa oO se r 
un 
Sample. Ounces per -ei pe 
Original 1.03 86.2 
Tailings 0.125 1.1 


This corresponds to about eighty-eight 
per cent extraction of gold, and 98.7 per 
cent extraction of silver. 

It will now be noticed, on comparing 
the results of these two experiments, that 
a good deal of the gold values of this 
ore are very closely locked up in the ore 
gangue, thus necessitating very fine crush- 
ing, and that so far as the silver values 
are concerned, eighty mesh crushing is 
practically as good as 120 mesh. 

Experiment 3—Since, in the above ex- 
periments, the solution had to be kept 
boiling during the treatment, and since 
the keeping warm of a mass of ore is 
quite an item in large scale of practice, 
the necessity of some experiments to 
study the effect of treatment in the cold 
became now quite evident. The follow- 
ing test was, therefore, carried out to 
elucidate this point. 

The ore treated was one-half pound of 
the 120 mesh sample. The details of 
treatment were identical with those in 
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the above tests, except that it was car- 
ried out cold, and the time of treatment 
was prolonged to two days with occasional 
shaking. | 


RESULTS OF ASSAY, EXPERIMENT 3. 


ORE NO. 1. 
Au. Ag. 
Sample. Ounces per Ounces per 
l Ton. Ton 
Original 1.03 86.2 
Tailings 0.575 18.7 


This corresponds to forty-four per cent 
extraction of gold, and seventy-nine per 
cent extraction of silver. ` 

These data clearly showed the neces- 
sity of further prolongation of time of 
cold treatment, and consequently the fol- 
lowing test was then made: 

Experiment 4—The conditions in this 
experiment were identical to those of the 
preceding experiment, except that hydro- 
chloric acid, instead of sulphuric, was 
used to dissolve the free iron in the ore 
mass, whereby all the iron was put into 
the chloride form on chlorating it in- 
stead of part of it staying in the sulphate 
condition. The time of treatment was 
extended to three days instead of two, as 
in the preceding test. 


RESULT OF ASSAY, EXPERIMENT 4, 


ORE NO. 1. 
Au. Ag. 
Sample. Ounces per Ounces per 
Ton. Ton. 
Original 1.03 86.2 
Tailings 0.325 6.6 


This corresponds to sixty-nine per cent 
extraction of gold, and 92.4 per cent ex- 
traction of silver. 

From these last results it can be seen 
that a three days’ treatment of the ore 
with a cold solution will extract highly 
satisfactory percentages of silver values. 

It might be argued here that the favor- 
able difference obtained by this last test 
might be due to the fact that, in using 
hydrochloric acid instead of sulphuric, 
more ferric chloride and therefore more 
chlorides were introduced in the solution 
than in the first case. I must say, however, 
that in a second and later set of experi- 
ments it was definitely shown that, though 
there was actually produced a difference 
by thus varying the composition of the 
solution, vet this difference was not large 
cnough to account for the wide divergence 
in the results of the above two tests, so 
that this variation must be ascribed en- 
tirely to the prolongation of time of treat- 
ment. 

Besides the above ore, other ores and of 
varying grades in value were tested also, 
with a view of studying the effects of 
varying the concentration of ferric chlo- 
ride and generally to corroborate the 


above results. These ores ran about 
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thirty-eight, twenty, three and two dollare, 
total values per ton each, with crushing 
of eighty, forty and twenty meshes, also 
one that contained grains as coarse as 
small peas. I must, however, without 
going into the details of all those various 
tests only assert that these additional ex- 
periments have led me to draw the follow- 
ing conclusions without any hesitancy. 

1. The percentage of extraction of the 
silver values is of about the same high 
degree, namely: ninety-five to ninety- 
seven per cent, whether the solution and 
ore mass is kept boiling for two or three 
hours, with constanting stirring, or is 
left in the cold for two to three days with 
only occasional shaking. 

2. It also does not materially affect the 
results whether the solution contains only 
one per cent ferric chloride and is con- 
stantly chlorinated, or oxidized in some 
way and thus regenerated, or is made up 
of two to three per cent ferric chloride 
and is left without chlorination. This 
is so, of course, only so far as the silver 
extraction is concerned. The thorough- 
ness of extraction of the gold values 
depends entirely upon the thorough- 
ness of chlorination. 

3. By prolonging the time of treatment 
in cold to three to four days the almost 
totality of the silver values can be got, 
provided they occur as sulphide, as chlo- 
ride or as metal, though this latter is 
rarely the case in nature. 

4. By constant removal by electrolysis 
of the silver dissolved and consequent re- 
generation of the solution, and proper 
stirring of the ore mass, the time of treat- 
ment is very much shortened. 

5. In most cases, if the ore carries also 
much gold, a sufficient amount of this 
metal is also extracted, besides the silver, 
to pay a large share, if not the whole, of 
the expenses of the treatment, and this 
with no more care than is given to the 
extraction of silver alone. 

6. If it be desired to extract the gold 
values to anything like the thoroughness 
of the silver, then care must be taken that 
the solution never lacks chlorine. If this 
were the case, that is, if any chance were 
given for the ferrous chlorine, resulting 
from the action of ferric chloride upon 
the sulphides in general, to accumulate 
in the solution to any extent, then the 
gold, if at all dissolved, would be repre- 
cipitated and would thus remain in the 
ore mass hy the well-known secondary 
influence of ferrous salts upon the dis- 
solved gold chloride. 

7. It does not make a serious difference 
Whether one uses sulphurie acid to acidify 
the solution with, or hydrochloric acid. 
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This is so, of course, only so far as the 
degree of extraction of the total values is 
concerned. From the economic stand- 
point, it makes a good deal of difference, 
as the first named acid is much cheaper 
than the second one. 

From all these data, it follows that 
silver ores, carrying gold, can be very 
effectively treated with a solution of the 
composition above stated, to wit: one to 
two per cent ferric chloride, fifteen to 
twenty per cent common salt, and one 
per cent hydrochloric or sulphuric acid. 

The treatment may be carried out in 
the cold, or in the warm, according to 
practical facilities. The solution may be 
Jeft to leach through the ore, kept well 
stirred and continuously electrolyzed as it 
leaves the ore vats. It is thus continu- 
ously impoverished in values, which are 
deposited on cathodes, and also continu- 
ously regenerated through the oxidizing 
influence of the chlorine given off during 
electrolysis. The time of treatment of a 
given batch of ore would, under such cir- 
cumstances, be not more than two to three 
days, if the solution be kept cold, or two 
to three hours, if it be kept warm. 

Nor would such a process be an expen- 
sive one, since it is essentially cyclic 
and the real tool or agent of the reaction, 
namely, ferric chloride, is readily regen- 
erated by means of the current depositing 
the values, there is practically no loss to 
be contended with, other than, indeed, 
what little amount of hydrochloric acid 
is used up in furnishing the necessary 
chlorine, or of salt being converted into 
sodium sulphate, if sulphuric acid be the 
acid used. The current itself is hardly 
of any serious account in oxidizing the 
solution and simultaneously electrode- 
positing the values. There may, however, 
be one item of expense worth mentioning. 
and that would be, if the ore should 
happen to be too alkaline to allow the 
economic use of even as cheap an acid as 
sulphuric acid to neutralize it with. Such 
ores, however, I think, are rather rare. 
Still, even in such cases, a little knowledge 
of chemical reactions will show that the 
difficulty is not insuperable. As regards 
the removal from the solution of the 
Xcess of ferric salts which may aceumu- 
late in the long run, this may readily be 
done by utilizing the alealinity of ores 
from time to time. 
ELECTROLYSIS OF THE SOLUTION AND DE- 

POSITION OF THE VALUES. 

As to the details of the electrolysis of 
the solution holding the values and of 
recovering these latter, T have, after 
“veral vain attempts, under the most 
varied conditions, come to the belief that 
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it is useless to worry one’s self in trying 
to get nice coherent deposits from these 
chloride solutions. If the solution is kept 
in motion—which is a necessity for con- 
tinuous work--it is found that a current 
density of 0.1 ampere per square deci- 
metre, with a voltage of 1.5 to 2 volts, 
and with platinum electrodes, will not de- 
posit the values on the cathode at all; 
whereas this same current will succeed in 
precipitating all the values if the solution 
be kept quiescent. The reason for this 
peculiarity lies, I believe, in that the de- 
posit being slimy or spongy and easily 
rubbed off the surfaces of the cathodes 
by the solution in motion, the solution has 
a stronger tendency to redissolve the 
values than has a current of given density 
to precipitate them. By increasing the 
current density, however, the deposition is 
carried to completion although as slimy 
as ever. : 

If, however, a very small percentage 
(the fraction of a per cent) of glue, or 
any mucilaginous substance is added to 
the solution, the character of the deposit 
obtained is wholly changed. Instead of 
the loose and black precipitate on the 
cathode, one now gets, as a rule, especially 
if the solution be warmed, a good, firm 
and whitish gray deposit which takes a 
high polish when rubbed with the handle 
or back of a knife. Moreover, it now 
matters no longer whether the solution is 
left quiescent or stirred vigorously or even 
kept boiling. The deposit is always good, 
provided the current density is proper. 
Thus, by reason of the very fact that this 
deposit sticks firmly to the cathode, it 
would seem as if with a small trick like 
this, one might get good and firm de- 
posits and thus stop the values, once de- 
posited on the cathodes, from falling off 
into the solution and there be subject to 
redissolution. 

Unfortunately, however, sometimes in 
spite of the best intentions and care on 
the part of the operator, the solution re- 
fuses to give good deposits, even with the 
addition of glue. And then the deposit 
is again slimy and black. For these and 
other reasons liable to cause possible 
hitches in the work of the electrolysis, 
it might be better to have recourse to 
some mechanical device, whereby the 
slimy metals on the cathodes may be con- 
tinuously removed before they have any 
chance to fall off into the solution. 

A handy method in point is one de- 
scribed by Tomassi (Comptes Rendus 
Academic des Science de Parts, vol. exxii, 
p. 1476). Briefly described, it lies in 
that the cathodes are made in form of 
circular plates, only half of each of which 
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dips in the solution. They are further 
so arranged that they can rotate at a 
slow rate, say once or twice a minute. 
In consequence of this rotation, there is 
always some new surface being covered 
with slimy metal deposit, while other 
portions emerge from the solution already 
charged. In its motion, the external 
part of the plate comes against rubber 
pads provided with long grooves lead- 
ing to a suitable receptacle near-by. 
Along these grooves, serving as channels, 
the slimes, loosened by the rubber pads, 
are drifted by means of small jets of a 
dilute solution of salt, and thus carried 
into the receptacle where the values are 
collected. 

As regards the materials, of which the 
electrodes may best be made in connection 
with this work, I may say, that I have 
tried many metals and found that the 
carbon or graphite electrodes are the 
most suitable as regards duration, de- 
sirability and also cheapness. 

In conclusion, I must extend my grate- 
ful thanks to Professor O’Neill and to 
Dr. F. G. Cottrell, of the department of 
chemistry of this University,’ especially 
to the former, whose kind consideration 
and good will in affording me facilities 
for carrying out my work in this line 
I am enjoying every day in these labora- 
tories. 

I must also express my thanks to a 
personal friend who kindly defrayed the 
necessary expenses in securing profes- 
sional assaying connected with part of 
the work here described. 


The Trackless Trolley. 

Some figures recently published by the 
Berlin General Electric Company show 
that a trackless overhead trolley car, ca- 
pable of holding twenty-two passengers, 
uses about the same amount of electric 
current as an ordinary street car with ac- 
commodation for twenty-eight passengers, 
representing a higher cost of some twenty- 
five per cent. The maintenance of the 
trackless cars, owing to the greater wear- 
ing out of the rolling-stock and the ex- 
tensive need of lubricators, etc., is larger 
than on track cars, though in the latter 
case provision has to be made for repairs 
to permanent way. The total operating 
costs worked out at about fourpence 
per mile. Figures are also given for the 
operation of the trackless line in the Bila 
valley. According to the latest reports, 
after three months’ operation the cost of 
electric current was double that of a track 
road. This greater utilization of current, 
however, is calculated to represent only 
one-tenth of the sum which track roads 
require for interest and maintenance. A 
large part of the income of these track- 
less roads is obtained by carrying goods. 
It has been found that the streets are not 
at all injured by the trackless cars.— 
Mechanical Engineer (London). 


1 Mr. Taygouny is an assistant in the department of 
chemistry, University of California. 
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THE NERNST LAMP AS A FACTOR IN 
COMMERCIAL LIGHTING.’ 


BY E. R. ROBERTS. 


The “glower,” or the part which gives 
the light, is the distinguishing feature of 
the lamp. It is made in the form of a 
small rod of white, porcelain-like material, 
about one inch long and one-thirty-second 
of an inch in diameter. Fastened to each 
end of the glower are platinum lead-wire 
terminals. At ordinary temperatures, 
the glower is practically an insulator, but 
becomes å conductor when heated to about 
700 degrees centigrade. This means, of 
course, that the resistance constantly de- 
creases as heat is applied. After current 
starts to flow, no further heating from the 
external source is necessary, as the I'R 
energy, supplied by the current, is not 
only sufficient to maintain the glower in 
an incandescent state, but causes the re- 
sistance to decrease still further with a 
consequent increase in current. This 
cumulative action, if not arrested in time, 
causes the current to rapidly attain a very 
high value, and the glower finally breaks 
down or flashes out. It, therefore, be- 
comes necessary to place in series with the 
olower a resistance having a positive tem- 
perature correction; just opposite to that 
of the glower. This resistance, which we 
call the ballast, consists of a very fine 
wire of pure iron, suitably mounted in a 
hermetically sealed glass tube, from which 
the air has been exhausted, and replaced 
with an atmosphere of hydrogen. This 
prevents oxidation of the iron and still 
serves as a medium to conduct the gener- 
ated heat from the wire. The ballast 
is so dimensioned throughout that with 
a rise in voltage above the normal operat- 
ing point of the lamp, there is a rapid 
increase of the ballasting resistance. In 
figures, this amounts to about 140 per 
cent for a rise of fiftcen per cent in line 
voltage. While this effectually protects 
the glower against momentary fluctuations 
of twenty-five per cent above normal lamp 
voltage, the ballast is hable to injury if 
the lamp is operated at more than five 
per cent overload continuously. On well 
regulated circuits, where the lamp will 
not be subjected to an overload exceeding 
five per cent for any length of time, the 
life of the ballast is practically indefimite 
and its characteristic and function is not 
appreciably impaired with age. This can 
hardly be said of the glower; like all other 
sources of light, there is gradual decrease 
in the intensity of the rays emitted. Be- 
fore being used, the surface of the glower 


1Abstract of a paper read before the Michigan Elec 
tric Association, Detroit, Mich., October 12, 1901. 


ELECTRICAL REVIEW 


presents a smooth, white, porcelain-like 
or chalky appearance; after being in serv- 
ice, say 500 hours, this surface is rough 
and crystalline in appearance. It is this 
change in the structure of the glower, 
from an amorphous to a crystalline state, 
that is supposed to cause a rise in its re- 
sistance. The resultant decrease in 
canille-power, from its rated value on a 
constant-potential circuit, should not ex- 
ceed twenty per cent in 800 hours. 

In the early part of the life of the lamp 
there is a decrease in intensity and the 
rated candle-power value is not reached 
until after about twenty-five hours’ run; 
for instance, while the rated candle-power 
of the single glower lamp is fifty, the 
mitial candle-power would average sixty. 
This initial excess is not contracted for 
and may be considered as a gift to the 
consumer. 

Being composed of rare oxides, in- 
capable of further oxidation, the glower 
does not require a vacuum, and, in fact, 
the presence of as much oxygen as is 
found in the atmosphere is necessary for 
its successful commercial operation. In 
vacuum, the glower is rendered much less 
stable, and requires a correspondingly 
greater amount of ballasting resistance. 
Hydrogen and nitrogen have the same 
effects in a lesser degree, while the 
characteristics in air and oxygen are 
practically identical. Operating on direct 
current, the glower exhibits all the 
characteristics of a solid electrolyte, and 
its life is greatly shortened. Its hfe may 
be prolonged somewhat by reversing the 
current at intervals, which probably ac- 
counts for the fact that, when operated 
on alternating current circuits, the ‘life 
increases with the periodicity or number 
cf current reversals. 

In the automatic lamp, which is the 
commercial type of lamp now on the 
market, the glower is brought to a con- 
ducting temperature by means of an clec- 
tric heater, consisting of fine platinum re- 
sistance wires, wound on porcelain tubes ; 
the whole being coated with a white, re- 
fractory paste which acts as a protection 
to the windings against the intense heat 
of the glower, and also as a light-reflect- 
ing surface. The heater is thrown in and 
out of service by an automatic cutout 
which, in turn, is actuated by the glower 
current. 

Contrary to the practice abroad, the 
American company has adopted a stand- 
ard glower, taking 0.4 ampere at approxi- 
mately 210 volts, and lamps of different 
intensities are made by varving the num- 
ber of glowers. In this connection, it may 
be mentioned that the manufacturers have 
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recently developed, and are about to 
market, a four-glower lamp, which will 
have the same external appearance as the 
present six-glower unit. This lamp will 
be equivalent, in watt consumption, to 
that of the standard five-ampere multiple 
alternating-current lamp, and should 
prove to be a very popular unit for general 
commercial lighting. 

Two systems of maintenance for the 
Nernst lamp have been employed. In 
the one, all the installations within a 
certain radius are maintained for a fixed 
sum per month, from a central main- 
tenance bureau which may be directly in 
control either of the Nernst Lamp Com- 
pany or the central station on whose cir- 
cuits the lamps are operating. This de- 
partment of the lighting company is 
analogous to the meter department which 
is now becoming an auxiliary to all well- 
managed lighting plants. Such an or- 
ganization involves the services of an in- 
expensive class of help, consisting of an 
inspector, who alone, or with one or more 
assistants in the case of the larger plants, 
operates the maintenance system, visit- 
ing all installations periodically; for ex- 
ample, commercial installations may be 
visited weekly and residential installa- 
tions once per month, the user being in- 
structed how to act in contingencies 
which may arise during the absence of 
the inspector. A complete stock of 
Nernst lamp parts is carried in the re- 
pair department. The work to be done 
here is so simple, owing to the careful 
provision made in the design of the lamp 
details for easy renewal, that a boy or 
girl can, in a short time, acquire the 
necessary skill. In some central stations, 
where the Nernst business has not vet 
assumed extensive proportions, the labor 
item may be reduced to a minimum by 
having the are trimmer include the 
Nernst maintenance in his regular duties. 

The second system is especially ap- 
plicable to the larger installations and 
those in isolated localities. In these 
cases the maintenance work may be en- 
tirely taken care of by the building 
janitor or electrician who has previously 
received some instruction and training, 
cither at the company’s works, or from 
an expert repairman. Suitable quarters 
would be provided in the building in 
which a limited stock of repair parts and 
facilities for renewal work would be 
available. 

The total cost of maintenance under 
these conditions will be comparatively 
low, provided the maintenance work 15 
executed in a systematic manner; @ cer- 
tain portion of the day being given to com- 
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plete inspection of all lamps installed, 

the repairing of defective holders being 

afterward done in the repair room. 
APPLICATIONS AND PROGRESS. 

It is now generally conceded that the 
color of the Nernst light is closer to that of 
sunlight than that of any other illuminant, 
and instead of attempting, at this time, to 
support this statement by a discussion 
of spectroscopic data, it may be men- 
tioned that the directors of the fine arts 
exhibit at the Louisiana Purchase Expo- 
sition selected and are now using the 
lamp to light the Art Palaces. This 
selection was the result of a series of care- 
ful, practical tests to determine which 
of the modern illuminants was most effect- 
ive in bringing out the colors applied to 
the paintings by the artists when sketch- 
ing from nature by daylight, and in pro- 
viding the most pleasing general effect. 
These same remarks apply to the recent 
decision of the art committee of the Al- 
bright Art Gallery in Buffalo, to use the 
Nernst lamp in their handsome new 
structure. Naturally, this advantage in 
color, combined with those of steadiness, 
economy and neat appearance, would also 
tend to make it especially adapted to store 
lighting, and one need not be an optimist 
to foresce a promising future for the lamp 
in this particular field. That the lamp 
is becoming useful to the central sta- 
tion, as a competitor of gas mantle burn- 
ers, especially in the haunts of artificial 
gas, is practically demonstrated on the 
circuits of the largest lighting companies 
in the country. Not only is this true for 
interior work; several Nernst installa- 
tions for street lighting have been made 
wherein the one-glower lamp has been 
successfully used in competition with 
single-burner gas lamps. With reference 
to street lighting in general, suffice it 
to say that careful estimates show that 
the Nernst system involving the use of 
the six-glower lamp compares very favor- 
ably in the results obtained, as well as 
in cost of generating equipment and 
maintenance, with a modern alternating- 
current or direct-current series are sys- 
tem. As compared with the alternating- 
current are system, the Nernst systein 
would have the advantage of 100 per 
cent power-factor tending toward better 
regulation. It is also fair to expect a 
more compact and simple station equip- 
ment than would be required in either of 
the are systems, particularly in the case 
of the direct current. 

While there have been close on to 
400,000 glower units placed in service in 
the United States for various classes of 
lighting, it will not be attempted at this 
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time to set forth the special adaptability 
of the Nernst lamp for each class of 
commercial lighting. With the exception 
of stage and electric sign lighting and a 
few other special uses for light energy, 
the legitimate field of the Nernst 1s 
practically identical to that covered by 
other modern illuminants. 

Since the policy of using the central 
station as a medium for marketing its 
product was instituted by the company 
in the early part of this year, over 100 
central stations have adopted and are sup- 


plying the lamps on their circuits. Clas- . 


sifying this list with respect to the size 
of the different cities represented, we 
find that the illuminating companies of 
three cities of over 500,000 population, 
four cities of over 250,000, three citics 
of over 100,000, seventeen citics of over 
25,000 and seventeen cities of 10,000 
population have adopted the lamp. Of 
the total number, about twenty per cent 
have seen fit to furnish free renewals, 
putting the lamp out on a flat rate con- 


tract basis. 
=_>e—__——- 


The Opening of the Subway in 
New York City. 

The formal ceremonies connected with 
the opening of the rapid transit subway 
in New York city were held on Thursday 
afternoon, October 27. The exercises took 
place in the aldermanic chamber of the 
City Hall. The rapid transit commis- 
sioners and their guests assembled in the 
governor's room, and promptly at one 
o'clock the march to the aldermanic 
chamber began. Mayor McClellan led the 
procession, followed by President Fornes 
of the Board of Aldermen, and Bishop 
Greer. The rapid transit commissioners 
followed, and August Belmont and John 
B. McDonald entered together. Among 
those present were ex-Mayor Robert Van 
Wyck, under whose administration the 
work on the subway was commenced; the 
Rev. Father Lavelle, rector of St. Pat- 
rick’s Cathedral, New York city; Perry 
Belmont, Edward M. Shepard, Albert B. 
Boardman, George L. Rives, John D. 
Crimmins, Cornelius Vanderbilt, H. H. 
Vreeland, Charles M. Jacobs, Howard 
Carroll, Paul D. Cravath, J. Edward 
Simmons, S. Uchida and Dr. Nicholas 
Murray Butler. 

After praver had been offered by Bishop 
Greer, an address was made by Mayor 
McClellan. The mavor then called upon 
Mr. William Barclay Parsons, the en- 
vineer-in-chief of the Rapid Transit Com- 
mission. 

Mr. Parsons announced that the rapid 
transit railroad was completed for opera- 
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tion from the City Hall to the station at 
One Hundred and Forty-fifth street on the 
west side line. 

Mr. Alexander E. Orr, president of the 
Rapid Transit Commission, made a lengthy 
address, accrediting each of the officers 
of the company and the directors for the 
work that had been done. 

Mr. John H. Starin, vice-president of 
the Rapid Transit Commission, then spoke 
and he was followed by John B. 
McDonald, the contractor in gencral. 

Mr. August Belmont, president of the 
Interborough Rapid Transit Company— 
the company which operates the subway 
system—followed Mr. McDonald. 

Directly after the ceremonies the mayor, 
the Rapid Transit Commission, officers 
of the Interborough Rapid Transit Com- 
pany, and invited guests entered the City 
Hall station of the rapid transit system 
and embarked on a special train for the 
official inspection. Mayor McClellan acted 
as motorman, using a silver lever pre- 
sented by Mr. August Belmont to operate 
the controller. 

At 2.30 o’clock the system was thrown 
open to those who had been fortunate 
enough to secure invitations from the 
Interborough Rapid Transit Company and 
the Rapid ‘Transit Commission, and some 
50,000 availed themselves of this op- 
portunity. At seven o’clock Thursday 
evening the system was thrown open to 
the public and the sale of tickets begun. 
From Thursday evening, up to midnight, 
the number of passengers carried was 
111,881. The proceeds of this traffic were 
awarded the hospitals of the city by the 
direction of Mr. Belmont. By midnight 
on Friday there had been 350,000 passen- 
gers carried. Everything seemed to be in 
perfect working order, and with the ex- 
ception of a few slight hitches due to 
minor breakdowns, the operation was all 
that could be asked for. 

On Thursday evening the directors of 
the Interborough company gave a dinner 
to Mr. August Belmont, at Sherry’s, New 
York city, to celebrate the opening. Mr. 
Walter G. Oakinan presided. Speeches 
were made by Mr. Oakman, Mr. Belmont, 
Mayor McClellan, Jacob H. Schiff, 
Alexander E. Orr and Morris K. Jesup. 


Before the dinner a loving cup was pre- 
sented to Mr. Belmont by the board of 
directors. 

The mayor spoke briefly, and recounted 
how his father, General George B. McClel- 
lan, and the first August Belmont were 
associated in 1884 in a plan which failed, 
to build a tunnel up Broadway. The un- 
pledged margin of the city’s debt limit, 
amounting to something like $-£0,000.000, 
he said. should be used for additional 
water supply and additional rapid transit. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Vertical and Horizontal Spindle 
Milling Machine. 

The accompanying figure illustrates a 
vertical and horizontal spindle milling 
machine, which the Newton Machine Tool 
Works, Philadelphia, Pa., has recently 
designed and built. 

Both spindles of this machine are four 
inches in diameter, and are driven by a 
cone or motor as the case may be, but 
are so clutched that they may be oper- 
ated independently of each other or simul- 
taneously. 

The horizontal spindle has a vertical 
adjustment on the upright of sixteen 
inches, and has an in-and-out adjust- 
ment of three inches for convenience in 
setting cutters. The vertical spindle has a 
cross-feed in either direction on the rail 
with an automatic stop to the feed which 
may be adjusted to the upright at any 
desired point. 

The spindle has an independent, vertical 
adjustment of five and orte-half inches, 
and the crogs-rail, which is counter- 
weighted, is raised and lowered by hand 
(or power if desired) from the splining 
shaft and spiral gearing shown in the 


~ 


maximum distance from centre of hori- 
zontal spindle to table is seventeen inches ; 
it will admit work thirty-six inches wide 
between the nose of the horizontal spindle 
and the upright, and forty-five inches 
wide between uprights; the carriage is 
thirty-five inches wide to mill twelve feet 
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long, and can be made to mill any desired 
length; has four changes of automatic 
feed and power, and quick traverse in 
either direction. The machine is also 
fitted with an automatic feed for stop. 


> oo —— 


The Standard Station Photometer. 

The accompanying illustration shows 
the standard station photometer manufac- 
tured by the Dwyer Machine Company, 
Lynn, Mass. This instrument is intended 
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cross-rail. There is a quick clamping de- 
vice for locking the rail in position 
which is operated by the shaft shown di- 
rectly under the crose-rail. 

The maximum height under the vertical 
spindle is twenty-five inches, and the 
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especially for the testing of incandescent 
electric lamps by the consumer. The de- 
vice is an embodiment of features con- 
forming to approved practice in lamp 
factories, lighting stations and testing 
laboratories. 


The frame is of cast iron, carefully 
machined, which ensures a perfect align- . 
ment and unalterable accuracy. The fit- 
tings are of the highest quality of material 
and workmanship, and the designs have 


been proved to be efficient with constant 
use. 


The car is well enclosed, which, 
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while necessary during the operation, 
protects the vital parts from injury and 
dust when not in use. The instrument is 
adapted to be set on wall brackets or on 
a bench, and it is also furnished mounted 
on pedestals. All of the wiring is ac- 
cessible, and the binding-posts and flexible 
connections are provided for volt and am- 
meters. 

The rheostat is of the sliding type, and 
controls both the main circuit and the 
standard lamp independently, and makes 
possible the finest fractional adjustment 
of potential. The rheostat is ample in 
size, and is wound with an imported 
German silver wire, which remains prac- 
tically neutral under changes of tem- 
perature. 

The working socket is rotatable by means 
of a motor, or from a power shaft by 
means of a round belt. A clutch, which 
can be operated by either the hand or the 
foot, starts and stops the socket instantly 
at will for removing or placing a lamp. 
The standard lamp is adjustable for 
height, but the distance between the lamps 
is fixed. 

The car is of the Bunsen type, and the 
screen is reversible and can be readily re- 
moved. The car is operated by means of 
a hand-wheel, and the car track 18 
machined on the frame similar to the bed 
of a lathe. 

The scales read directly in candle- 
power and cover a range of from one and 
one-half to sixty-four candle-power. 
When specified, an auxiliary scale is pro- 
vided, which enables the operator placing 
the lamps to also take the readings. 

The Dwyer Machine Company also 
manufactures isolated plant photometers, 
portable photometers. laboratory photom- 


eters, and specia} lamp factory photom- 
eters. 
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Lava for Mechanical and Electrical 
Purposes. 

The accompanying illustration shows a 
number of parts made up from the well- 
known material which has been designated 
as “lava.” This material is not, as is 
frequently supposed, a natural product of 
voleanic origin. It is a mineral tale which 
has been machined in its natural condi- 
tion and then baked under certain condi- 
tions of time and temperature until it 
has become thoroughly hard. 

The material, being baked at a tempera- 
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size, and especially where close control 
of temperature is desired for the purpose 
of extreme accuracy and uniformity, the 
electric furnace or gas blast furnace is 
employed. 

Under tests for dielectric strength, 
made with transformers of large capacity, 
and with carefully calibrated electrostatic 
voltmeters, this material has demonstrated 
a uniform ability to withstand high po- 
tentials. Its dielectric strength is ex- 
pressed as from 75 to. 250 volts per 
thousandth of an inch thickness, depend- 


Lava PRODUCTS FOR MECHANICAL AND ELECTRICAL PURPOSES. 
ing upon the absolute thickness of the 
sample tested. 

This material is being placed upon the 
market by the American Lava Company, 


ture of 2,000 degrees, is unaffected by 
Subsequent temperatures short of that 
heat. This material fuses with difficulty 
under a strong blast flame, and has excep- 
tional stability under the electric are. 
It is only slowly dissolved by hydrochloric 
acid, and is not easily affected by other 
acids or alkalies. It is free from metal 
oxides or other impurities, which pro- 
motes its insulating value. 

The material, before being baked, is 
sawn, milled, drilled, turned and threaded 
in much the same manner as brass, and 
with practically the same character of tools. 
For most work and for pieces of bulk, 
the method of baking is much the same as 
with porcelain, where coal aud coke ovens 
are used; while with pieces of moderate 


Chattanooga, Tenn. 


: —-— a 
Electrical Committee of the Under- 
writers to Meet. 

The annual meeting of the electrical 
committee of the Underwriters’ National 
Electrice Association will be held in New 
York city on December 7, at the rooms 
of the New York Board of Fire Under- 
writers. Reports of committees and sug- 
gestions for changes in the national elec- 
tric code will be the main feature of the 
meeting. Mr. H. C. Eddy, of Chicago, 
II., is president of the association. 


A New Gas Turbine. 

In the gas turbine of Charles Lemale, 
of Paris, a chamber for collecting the 
burnt gases is inserted between the in- 
jector, which supplies the mixture of air 
and gas continuously and uniformly to 
the combustion chamber, and the rotor 
of the turbine. The size of the collecting 
chamber is so chosen that the pressure 
of the burnt gases is equal to the pressure 
they possess before combustion. Thus the 
combustion causes only an increase of the 
volume and no rise of the pressure. The 
regulation of the turbine is effected by 
changing the pressure of the gases -before 
entering the nozzle and with it that 
of the burnt gases in the collecting 
chamber. The machine consists of an air 
pump 1, the piston of which is actuated 


A New Gas TuRBINE. 


through the small elot 13 by the cog- 
wheel 14; an air reservoir 2 around the 
collecting chamber; an ejector 4; a col- 
lecting chamber 7; channels 8, and the 
turbine 9, 10 and 11. The manner of 


operation is as follows: the air compressed 
by pump 1 is led through reservoir 2 and 
valve 3 to the injector 4, where it draws 
in and is mixed with the gas entering 
through pipe 12. The mixture is led 
through the metal screen 6 to the com- 
bustion chamber 7, is ignited by the 
igniter 5 and expands without change of 
pressure in chamber 7. From here the 
gas flows under expansion through the 
channels 8, the number of which is chosen 
according to the requirements of working, 
to the turbine, which it sets in motion. 
The uniform supply of the fuel prevents 
any inadmissible rise or lowering of the 
temperature. The continuous flow of the 
gases through the nozzle produces a uni- 
form lowering of pressure. The pressure 
in the combustion chamber differs verv 
little from the initial. From the second 
turbine the gases are exhausted without 
pressure.—Electrotechnische Rundschanft, 
September, 1904. 
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Improved Motor Drive for Planers. 

The Electric Controller and Supply 
Company, Cleveland, Ohio, has designed 
a system of direct motor drive for planers, 
for which it claims features of exceptional 
merit. In the accompanying illustration 
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states the planer operator can get instant 


adjustment of speed for cutting from 


sixteen to eighty feet per minute, in 


steps of four feet, and return speeds of 
from four to eighty feet per minute, in 
steps of about four feet. This condition 


TartirTy-81x-INcH Ponp PLANER, EQUIPPED wiru Direct Motor DRIVE. 


is shown a thirty-six-inch by thirty-six- 
inch by twelve-inch Pond planer equipped 
with a direct-motor drive, with speed con- 
trollers for both cutting and return 
motions. The motor used in this instance 
is a Westinghouse type “S,” three-wire, 
variable-speed, compound-wound machine. 
With the old-time system of belt drive 
from a line shafting, the planer was one 
of the most inefficient machine tools. In 
many cases only a single cutting speed 
was provided, and this speed was too low 
for cutting cast iron at maximum 
efficiency, and too high for cutting tool 
steel without a rapid depreciation on the 
tool. With the advent of the motor drive 
the situation was improved in connection 
with clutches, and by the introduction of 
change gears. With the idea in view of 
eliminating the difficulties which obtained 
with these former drives, the Electric 
Controller and Supply Company has de- 
signed this system, so that a planer 
operator can adjust the cutting speed to 
suit the requirements of the work in hand. 

The outfit consists of a reversing switch 
attached to the body of the planer, and 
operated by a pair of dogs, adjustably 
mounted on the side of the platen. 
There ig a speed controller for the cutting 
speed, and one also for the return specd, if 
desired. In addition, there 1s an acceler- 
ating controller with its resistance. 

By the use of this system the company 


is for the Pond planer illustrated here- 
with, with the compound-wound motor 
on the three-wire system. For the two- 
wire system, variations in cutting speed 
from sixteen to forty feet, with return 
SS — L 
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A New Magnetic Brake. 

Mr. Jacob F. Motz, of Phenixville, 
Pa., has invented and patented a new 
form of magnetic brake, an illustration 
of which is shown herewith. The object 
of this invention is to provide a mag- 
netic brake in which the actuating mag- 
net will hold the: armature when the 
mechanism is subjected to light loads, 
and especially when a series-wound mag- 
net is used. 

The accompanying figure shows the 
apparatus partly in section. Upon a shaft 
is mounted a friction drum, this being 
engaged by a brake strap. The brake 
strap is secured at one end with a link 
pin, and on the other end with a pin 
which is passed into a standard and ad- 
justed by two lock-nuts. The link pin 
securing the lower end of the brake strap 
is actuated by a bell crank lever which 
works in a standard which is secured to 
the whole device by a proper form of 
pedestal. The major arm of the bell 
crank lever is actuated, in turn, by 4 
plunger which is operated through the 
medium of a solenoid mounted upon 4 
second pedestal. At the lower end of the 
plunger there is a threaded hole which is 
engaged by a head of non-conducting ma- 
terial, preferably brass. This head is 
provided with a threaded boss for making 
intimate contact with the lower end of 
the iron armature or plunger. At the 
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MAGNETIC BRAKE. 


speed the same, can be secured. In other 
words, with the threc-wire svstem varia- 
tions in cutting speeds can be had in 
the ratio of five to one, and with the 


two-wire system, in the ratio of two and 
one-half to one. 


top of the solenoid there is placed a ring 
of magnetic material, such as soft stel 
or iron, 

The method of operation of this device 
is essentially as follows: the solenoid. 
being energized by sending & current 
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through the winding, draws up the 
plunger, which action releases the brake 
through the medium of the lever and link 
pin. The soft-steel ring surmounting the 
solenoid acts as a pole-piece, and serves 
to localize the magnetic lines of force, 
thereby enabling the armature to be held 
up by comparatively little expenditure of 
energy. The threaded head at the lower 
end of the plunger, being of a non- 
magnetic substance, is not attracted by 
the solenoid; therefore, when the plunger 
moves upward until the lower end of the 
iron member is substantially flush with 
the lower end of the solenoid, the mag- 
netism has no further tendency to raise 
the lever. There is, therefore, between 
the lower end of the armature and the 
lever an intervening space in which there 
is no magnetic material, so that, when 
the armature moves upward to a certain 
predetermined point, this upward move- 
ment is discontinued. 

The brake is applied to the wheel by 
the weight of the plunger due to the re- 
lease of the armature by the solenoid. In 
this apparatus, of course, when the brake 
is not applied a current normally flows 
continuously through the solenoid. 


A New Form of Incandescent Lamp 
Socket Ring. 


The H. W. Johns-Manville Company, 
100 William street, New York city, claims 


several advantages for its patented “Elec- 
trobestos” incandescent lamp socket ring. 
This is a new device, and the manufac- 
turer claims is fireproof and practically 
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non-breakable. This adapts it particularly 
to street railway and steamship service. 
“Electrobestos” socket rings will not melt, 
neither will they break through vibration 
or because of atmospheric changes. Their 
non-conducting properties have been es- 
tablished in a breakdown test of 2,000 


volts. 
——— 9 d oma 


The Awards to the Westinghouse 
Companies at the Louisiana Pur- 
chase Exposition. 

The Westinghouse Companies at the 
Louisiana Purchase Exposition have an- 
nounced the following awards: 

There was a special award in the de- 
partment of machinery for “the best, 
most complete and most attractive in- 
stallation.” 

There were twelve grand prizes, as 
follows : 

To the Westinghouse Electric and 
Manufacturing Company, for “alternat- 
ing-current generators and motors, alter- 
nating-current turbo-generator installa- 
tion, static transformers, and rotary con- 
verters” —Group 67. 

To the Westinghouse Electric and 
Manufacturing Company, for “direct- 
current generators and motors”—Group 
67. 

To the Westinghouse Electric and 
Manufacturing Company, for “electric 
railwav motors, alternating-current and 
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direct-current, and control systems for 
single and multiple unit operation and 
for mining and industrial locomotives’ — 
Group 67. 


465 


To the Westinghouse Machine Com- 
pany, for “horizontal gas engines and 
steam turbines”—Groups 62 and 63. 

To the Westinghouse Air Brake Com- 
pany, for “air brakes and friction draught 
gears’”—Group 74. 

To the Westinghouse Traction Brake 
Company, for “brakes for electric cars” — 
Group 74. 

To the American Brake Company, for 
“driver brakes’—Group 74. 

To the Westinghouse Automatic Air 
and Steam Coupler Company, for “air 
and steam couplers’—Group 74. 

To the Westinghouse Brake Company, 
Limited, London, England, for “air 
brakes and accessories’ —Group 74. 

To the Westinghouse Company, 
Limited, of St. Petersburg, Russia, for 
“air brakes and accessories’—Group 74. 

To the Union Switch and Signal Com- 
pany, for “signal system”—Group 74. 

To the Cooper Hewitt Electric Com- 
pany, for “the development of the mercury 
vapor are lamp’—Group 69. 

There were eight gold medals awarded, 
as follows: 

To the Westinghouse Electric and 
Manufacturing Company, for “complete 
switchboards and controlling apparatus, 
and the application of electric motors for 
mechanical purposes”—Group 67. 

To the Westinghouse Electric and 
Manufacturing Company, for “alternating- 
current, direct-current, and Bremer are 
lamps and arc-lighting systems’”—Group 
69. 

To the Westinghouse Electric and 
Manufacturing Company, for “electric 
measuring instruments”—Group 71. 

To the Nernst Lamp Company, for 
“Nernst lamps’”—Group 69. 

To the Cooper Hewitt Electric Com- 
pany, for “vapor lamps for photo-engrav- 
ing”—Group 15. 

To the Pittsburg Meter Company, for 
“water and gas meters”’—Group 64. 

To the Westinghouse Electric and 
Manufacturing Company, for “industrial 
betterment work”—Group 138. 

To the Westinghouse Air Brake Com- 
pany, for “the housing of the working 


classes”—Group 136. 

Four silver medals were awarded, as 
follows: 

To the Westinghouse Electric and 
Manufacturing Company, for “switches, 
fuses, and wiring appliances”—Group 69. 

To the Sawyer-Man Electric Company, 
for “incandescent lamps”—Group 69. 

To the Bryant Electric Company, for 
“electric light fittings’—Group 69. 

To the Société Anonyme Westinghouse, 
Havre, France, for “gasoline automobiles” 
—Group 72. 

One bronze medal was awarded : 

To the Perkins Electric Switch Manu- 
facturing Company, for “electric switches” 
—Group 69. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LARGH MORTGAGE FILED—The New York, New Haven & 
Hartford Railroad Company has filed a mortgage for $15,000,000 in 
the Westchester County register’s office, at White Plains, N. Y. The 
mortgage is jointly given by the New Haven and the Harlem River 


& Portchester Railroad Company to the United States Trust Com- 
pany of New York. 


NEW EQUIPMENT FOR THE VALLEY COUNTIES POWER 
COMPANY—The Valley Counties Power Company has recently com- 
pleted the installation of an additional dynamo with a capacity of 
6,000 horse-power, at the de Sabla power-house, Centreville, Cal. 
The water used at this plant is secured from Butte creek, and is 
brought to the power-house by a pipe line about half a mile long. 


The new unit is supplied by an additional pipe line from the dam to 
the power-house. 


CHICAGO TO BOSTON BY TROLLEY—A road now building 
between Benton Harbor and Kalamazoo, Mich., when completed 
in 1905, it is said, will provide trolley transportation from Chi- 
cago to New York and Boston. The last gap in the trunk line 
is being constructed from Kalamazoo, which will make a direct 
line between Benton Harbor and New York. The spread of the 
Michigan lines is due to a fight between the Pere Marquette road 
and the Graham & Morton Steamship Company. The line to New 

. York will carry freight and passengers. 


PUBLIC SERVICE CORPORATION PLACES LARGE TRUST 
ISSUE—The directors of the Public Service Corporation, which con- 
trols a large number of traction and lighting companies in the 
northern part of New Jersey, have authorized the creation of 
$7,500,000 five per cent five-year collateral trust bonds, secured by 
about $11,500,000 bonds of subsidiary corporations. The entire 
issue has been sold to Robert Winthrop & Company, of New York 
city. The proceeds of the sale will be devoted to the extension 


and improvement of the company’s various power and gas plants 
and rolling stock. 


OHIO HOLDING COMPANY INCORPORATED WITH LARGE 
CAPITAL-—The Columbus, Delaware & Marion Railway Company 
has been incorporated under the laws of Ohio with $2,500,000 capi- 
tal stock. The new corporation will be a holding company, taking 
over the stock of the following: Columbus, Delaware & Marion Elec- 
tric Railway Company, capital stock $1,666,666; Marion Railway, 
Light and Power Company, $500,000, and the Columbus Northern 
Railway, Power and Equipment Company, $300,000. John M. Webb, 
of Springfield, Ohio, is president; M. J. Catrow, Miamisburg, Ohio, 


treasurer, and Walter Black, Columbus, secretary of the holding 
company. 


NEW TELEPHONE TRUNK LINES—The Consolidated Tele- 
phone Companies of Pennsylvania, with a system of exchanges 
extending from McKeesport to Norristown, have entered into ne- 
gotiations for the sale of their properties to the United States 
Telephone Company, whose plan is to establish a trunk line from 
New York, via Philadelphia, to Chicago. Under the plan the 
United States company is to come into possession of the inde 
pendent exchanges at Norristown, Reading, Allentown, Scranton, 
Wilkesbarre, Mauch Chunk, Harrisburg, Altoona and McKeesport, 
all having connection with the Keystone, of Philadelphia, and 


also with the independent Knickerbocker, of New York, by way 
of the cross-Jersey lines. 
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NEW POWER-HOUSE FOR FORT WAYNE TRACTION COM- 
PANY—At a recent meeting of the officials of the Fort Wayne & 
Wabash Valley Traction Company, the Fort Wayne Light and Power 
Company and its tributary properties, improvements were decided 
upon. It was determined to erect in Fort Wayne a power plant to 
cost between $800,000 and $1,000,000. It will be of sufficient size to 
supply power for the city traction lines, local light and power com- 
panies, the interurban lines as far west as Logansport, and for new 


lines contemplated east, north and south. It is proposed to abandon 
the Spy Run avenue station and its water power. The new power- 


house will be in touch with the railroad, so as to be able to receive 
coal direct from the cars. 


TEST OF THE NEW YORK CENTRAL ELECTRIC LOCOMO- 
TIVES—On the morning of October 27 the first tests were made of 
the electric locomotives which the General Electric Company is 
building for the New York Central & Hudson River Railroad Com- 
pany. A speed of about fifty-five miles an hour was attained, but 
no attempt at high speed was made. The test was rather informal 
in nature, but was witnessed by Mr. William K. Vanderbilt, Jr.; 
W. J. Wilgus, chief engineer of the New York Central, and E. B. 
Katte, electrical engineer for the company. The test was made on 
a strip of track four miles long. It is understood that the speed 
and acceleration tests were very satisfactory, and that everything 


which has been claimed for the new electric locomotive will be 
realized. 


CHICAGO TO HAVE SUBWAY—A comprehensive subway sys- 
tem for Chicago will be started before April, 1906, according to 
Alderman Milton J. Foreman, chairman of the transportation com- 
mittee of the city council. The system, as outlined by Mr. Foreman 
in an address at the real estate board banquet on the evening of 
October 27, will extend as far south as Twelfth street, as far north 
as Chicago avenue and as far west as Halstead street. The sub 
way will accommodate through traffic. The tunnel, if the pres: 
ent plans are carried out, will be divided into four compartments. 
Two of these will be for railways, the others for such public utili- 
ties as heating and refrigerating plants, high-water pressure pipes 
and electric wiring. The present river tunnels will be utilized in 
the new system, while the cars after leaving the subways will be 
run either on elevated structures or through alleys. 


EXTENSIVE POWER PLANTS FOR THE SQUTH—Large elec: 
trical developments are under way to take advantage of the power 
of the Yadkin river, in North Carolina. One company contemplates 
the building of a dam 1,500 feet long, fifty-eight feet wide and 
thirty-eight feet high. An investment of $5,000,000 will probably be 
required, and it is purposed to develop 46,000 horse-power. This 
power will be transmitted to various counties for the operation of 
wanufacturing and mining industries and other enterprises. Al 
other company has been organized to develop about 8,000 horse-power 
from Bath, Maddox and Glen Shoals, on the Savannah river. Sur 
veys are now being made for the development of Ring Jaw sboals 
by South Carolina and New York capital. A company has been 
formed at Chester, which has purchased a site on the Broad river, 


North Carolina, and arrangements are being completed for the dè 
velopment of its water power. 


NEW LINE FOR COLORADO—Additions will be made to the 
Denver City Tramway Company’s system to extend the lines 
Pueblo, Col. Surveys for the new lines have been made, and plans 
for the bonded indebtedness of the road are being completed. The 
cost of construction and equipment is placed at $10,000,000, but it 
is reported that the bonded indebtedness, added to the preferred and 
common stock, will reach almost $25,000,000. The plans contem" 
plate the bringing of freight and passenger cars into the city o 
Denver. Part of the project is to make the running time betwee? 
Denver and Manitou—about eighty miles—in one hour, and to cover 
the distance between Denver and Pueblo—125 miles—in an hour and 
twenty-five minutes. The new trolley system will run in almost â? 
air line south from Englewood to Colorado Springs and Pueblo. 
with a spur to Manitou. At points where it intersects steam roads, 
bridges will be built, so that the other tracks will be spanned and 


there will be no stops between Denver and Colorado Springs, and 
none from there on to Pueblo. 


THE UNDERGROUND ELECTRIC OF LONDON-In the cae 
report to the stockholders of the Underground Electric Railway ° 
London, England, Chairman Charles T. Yerkes makes some inter 
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esting statements. The power-house which will supply the energy 
for the operation of the Metropolitan District Railway, the Great 
Northern, Piccadilly & Brompton Railway, the Baker Street & 
Waterloo Railway, and the Charing Cross, Euston & Hampstead Rail- 
way, is nearing completion. Three-fourths of the machinery has 
been delivered, including two of the turbo-generators which are 
now being erected. It is expected that tests of the machinery will 
be made early in November. The boilers and switchboards have 
been installed, and all the steam and electrical connections have 


The ducts and cables forming the transmission line to 
It is proposed to take 
New 


been made. 
Earl’s Court have been laid and connected. 
steps to raise £850,000 on the security of the power-house. 
rolling stock, made entirely of non-inflammable material, has been 
ordered, and deliveries are contracted for during the months of 


November and December. 


MERGING OF CALIFORNIA ELECTRICAL ENTERPRISES—A 
movement is on foot to consolidate all the lighting and power plants 
of Santa Cruz and Watsonville, Cal., with the ultimate purpose 
of merging them into a company, which will include the lighting 
and power companies and certain street railways of San Jose. 
The first move toward the accomplishment of this undertaking was 
made several weeks ago when the electric street railways of Santa 
Cruz were consolidated. The same persons who were involved in 
this scheme are reported to be the main factors in the greater one 
now being quietly carried out. The stockholders of the different 
corporations have already given an option on their stock and it 
is reported that the deal will be consummated through the medium 
of a San Francisco trust company and a law firm of that city 
within the next thirty days. In the deal there are included the 
gas companies of Santa Cruz, as well as three electric lighting 
companies. It is the intention of the absorbing company to estab- 
lish electric railway connection between San Jose and Santa Cruz 
and way points, and eventually extend the present lines from 
Santa Cruz to Monterey. With these connections effected and with 
the extension of the San Mateo electric line to San Jose, which 
is said to be under consideration by the United Railroads of 
San Francisco, a through electric line will soon be operated be- 
tween the San Francisco and Monterey bays. 


MERGER OF THE PORTLAND, ORE., STREET CAR LINES— 
It is announced a change has been effected and all trolley lines 
formerly operated by the City & Suburban and the Portland Rail- 
way companies are now working under a single management. 
Meetings of stockholders and election of officers are soon to be 
held. According to the legal documents which have been filed at 
the Multonomah County Courthouse, the incorporators are A. L. 
Mills, J. C. Ainsworth and C. A. Dolph, and the capital stock, 
which is $5,000,000, is divided into 50,000 shares at a par value of 
$100 each. Public sale of stock is permitted by the terms of the 
company, and Messrs. Mills and Ainsworth are empowered to open 
books and accounts for such sales. The articles of incorporation 
announce that it is the object of the company to purchase or other- 
Wise acquire, equip and operate street railway lines in Portland 
and the surrounding country, connecting near-by cities with Port- 
land and traversing Multonomah County; to construct and operate 
power plants for the generation and sale of electric power; to 
construct and operate telephone and telegraph lines, and to main- 
tain and conduct parks, pleasure resorts and places of amusement. 
All of these objects are incidental to the management of a modern 
trolley system, and the new company plans to branch out in the 
various directions stated. The merger represents City & Sub- 
urban capital to the amount of $2,500,000, and of the Portland 
Railway Company amounting to $1,500,000, making a total of 
$4,000,000. The two companies which now enter into the new 
organization represent 112 miles of tracks and several hundred 


cars. 
TELEPHONE AND TELEGRAPH. 
FARGO, N. D.—A telephone exchange is to be established at 
Westhope. 


TRENTON, N. J.—A ten-mile telephone line will be built from 
Egg Harbor to Green Bay. 


PRESTON PARK, PA.—A new telephone line is in course of 
Construction between this place and Stanton Will. 
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GREAT FALLS, MONT.—Work will be commenced at once on 
the line of the Cascade County Rural Telephone Company. 


YELLOW PINE, ALA.—A contract has been closed with N. B. 
Bryan, of St. Stephens, for the erection of a telephone system. 


SHERMAN, TEX.—The Grayson County Telephone ‘Company 
has begun the construction of a line from Pottsboro to Denison. 


OXFORD, CT.—The Southern New England Telephone Com- 
pany is about to make extensions to its lines reaching the farming 


districts. 
SHUSaAN, VT.—The Granville Telephone Company has com- 
pleted a line from East Salem to Shusan. An extension will be 


made to West Sandgate. 
DUNWOODY, GA.—A telephone line has been run from Morgan 
falls electric works to Chamblee, Ga. It connects with the tele- 


phone office at Dunwoody. 
IROQUOIS, S. D.—The local telephone company has sold its 

system to the Dakota Central Telephone Company, which will oper- 

ate it in future. The system was installed about a year and a half 


ago by local business men. 

DELAWARE, OHIO—The Citizens’ Telephone (Company has 
completed work on a line from Stratford to Delaware. A large 
number of subscribers have already been secured, and it is very 
probable that the line will be extended further south. 


WACO, TEX.—The Southwestern Telegraph and Telephone Com- 
pany has completed arrangements for putting a telephone exchange 
in the city of Lorena. The new exchange will be connected with 
the long-distance service and the subscribers will thus be able to 


communicate with all important points in the state. 


JACKSON, MISS.—The Cumberland Telephone Company is mak- 
ing some very extensive improvements throughout the state, en- 
larging its exchanges at different points and constructing new 
lines. The company has been granted a franchise to enter Lexing- 
ton, Miss., and will begin at once the erection of an exchange in 


that city. 

LITTLE FALLS, N. ¥.—The American Construction and Trad- 
ing Company, of Elyria, Ohio, has purchased a half interest in the 
Interstate Telephone Company, of this city, for the purpose of 
making a link in a cross-state long-distance independent telephone 


service. Irving H. Griswold, of Albany, represents the new pur- 


chasers. 

NEW HAVEN, CT.—The Southern New England Telephone 
Company has begun the installation of 30,000 feet of underground 
conduits in Waterbury. The company is burying its wires in all 
the large cities of the state, and the conduits in Waterbury will 
be laid in the principal streets in order to remove the wires from 


overhead. 
CLEVELAND, OHIO—The Cleveland Telephone Company re- 

ported to the board of public service recently that with the com- 

pletion of the 400-pair cable to the New England Building, it had 


completed the laying of 142 miles of underground cable in the down- 


town streets of the city. In the cable so laid there are stretched 


35,730 miles of wire. 

RISING SUN, MD.—Work has been commenced on the construc- 
tion of the line of the Cecil Farmers’ Telephone Company. The line 
will be run from Rising Sun to Port Deposit and secure connec- 
tions there with the Maryland Telephone Company for long-dis- 
tance service. It is the intention to develop the service throughout 
Cecil County as rapidly as possible. The company was granted a 
charter by the last session of the legislature at the instance of the 
Cecil Farmers’ Club, whose members constitute the board of direc- 
tors. The exchange will be located at this town. 


SPOKANE, WASH.—Direct communication between Spokane 
and Seattle will soon be established by the Pacific States Tele- 
phone and Telegraph Company. It is announced that a double- 
wire circuit will be completed between the two cities by filling in 
a gap of eighty miles along the Great Northern in the mountains. 
The line will be used solely for through business, and will be 
about 375 miles long. Telephone communication with the Sound 
cities is now made via Portland, a distance of 600 miles. New 
telephones will also be installed throughout this eity. 
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NEW INCORPORATIONS. 
TOPEKA, KAN.—Lyons Telephone Company. $12,000. 


BARNUM, IOWA—Barnum Telephone Company. $10,000. 
WARREN, OHIO—The Phenix Electric Company. $5,000. 
TOPEKA, KAN.—Washington Telephone Company. $2,500. 
CHANDLER, IND.—Chandler Telephone Company. $10,000. 


YUTAN, NEB.—Wayne Independent Telephone Company. $15,000. 


SBLMA, ALA.—~The Maplesville & Selma Telephone Company. 
$40,000. 


HOLT, MO.—Holt Telephone Company. 


Increased from $10,000 
to $30,000. 


WASHINGTON, KAN.—The Washington Mutual Telephone Com- 
pany. $2,500. 


DECATUR, ILL.—The Bloomington, Clinton & Decatur Electric 
Railroad. $50,000. 


= LANSING, MICH.—Shiawassee & Genesee Mutual Telephone 
Company. $10,000. 


FORT SMITH, ARK.—Fort Smith Light and Traction Company. 
Increased to $1,000,000. 


VALPARAISO, IND.—Northwestern Telephone Company. In- 
creased from $15,000 to $50,000. 


CENTBRBURG, OHIO—Central Ohio Telephone Company. In- 
creased from $10,000 to $50,000. 


COLUMBUS, OHIO—Toledo Urban & Interurban Railway Com- 
pany. Increased from $100,000 to $1,000,000. 


MANCHESTER, N. H.—The Rockingham Light and Power Com- 
pany. Increased from $750,000 to $1,000,000. 


LITTLE ROCK, ARK.—The Fort Smith Light and Traction Com- 
pany. Increased from $300,000 to $1,000,000. 


CHESTER, ILL.—Chester Light and Ice Plant. $10,000. Incor- 
rorators: Harvey Neville, Louis P. Gilster, A. G. Neuling. 


BOTKINS, OHIO—The Botkins Telephone Company. $20,000. 


Incorporators: S. H. Mendenhall, Charles Eisley, F. Baughman and 
others, 


EATONTON, GA.—Putnam Mills and Power Company. $75,000. 


Incorporators: James B. Floyd, Thomas B. Floyd, O. B. Nisbet 
and others. 


DES MOINES, IOWA—The Eldora, Rough Woods & Point 


Pieasant Telephone Company. $10,000. Incorporators: E. H. Shel- 
don and others. 


WILMINGTON, DEL.—Delaware Water Improvement Company, 


to conduct power waterworks and an electric light plant at New 
Castle. $150,000. 


SONORA, CAL.—Tuolumne Electric Company. $200,000. Di- 


rectors: R. W. Hersey, C. W. Juiltz, P. J. Dunne, Philo Hersey 
and George Keffel. 


PATCHIN, N. Y.—Boston Valley Telephone Company. $2,000. 


Incorporators: L. G. R. Whiting, John W. Gasper, Patchin; F. A. 
Wurtz, Boston, N. Y. 


EASTBROOK, ME.—Eastbrook Telephone Company, Limited. 


$2,000. President, S. S. DeBeck, Franklin, Mass,; treasurer, R. B. 
Laurie, Eastbrook, Me. 


ITHACA, N. Y.—Ithaca & Cayuga Height Railway. $50,000. In- 


corporators and directors: Jared Y. Newman, Charles H. Blood, 
Charles H. Bull, Ithaca. 


WASHINGTON, D. C.—National Telephone and Electric Com- 
pany. $100,000. Incorporators: B. F. Wasson, Ernest W. Porter 
and E. Richard Shipp. | 

MINNEAPOLIS, MINN.—Pacific Power Company. $1,000,000. In- 


corporators: George E. Maxwell, George B. Darling and Sidney R. 
Mattier, all of Minneapolis. 


MADISON, WIS.—Oshkosh & Western Electric Railway Com- 
pany. $100,000. Incorporators: A 


H. Potter, Clement C. Smith, 
George Hilton and C. C. Morris. 
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DOVER, DEL.—Fairfield & Olney Traction Company. $300,000. 


Incorporators: John Absher, Olney, Ill; Adam Grimes, Fairfield; 
William S. Lambert, Reading, Pa. ° 


DEFIANCE, OHIO—Valley Power Company. $10,000. Incor- 


porators: H. D. Bokop, John F. Frost, T. T. Ansberry, M. W. 
Steinberger and Henry B. Harris. 


JACKSON, TENN.—The Jackson Light and Power Company. 
$25,000. Incorporators: F. B. Fisher, I. B. Tirgrett, C. S. Baird, 
A. K. Jobe, E. L. James and John W. Buford. 


PROSPECT, OHIO—The Prospect Electric Light and Power 


Company. $10,000. Incorporators: George Whysell, W. A. Block, 
J. S. Webb, A. L. Neereamer and J. W. Pettey. 


CAMDEN, N. J.—The United Power and Water Development 
Company. $100,000. Incorporators: Charles H. Royal, Thomas 
Craig, D. B. Dance, J. R. Fell and Joseph Cotter. 


AUGUSTA, ME.—Commonwealth Light and Heat Company, or- 


ganized for the purpose of operating electric plants. $1,500,000. 
President and treasurer, I. L. Fairbanks, of Augusta. 


DOYLESTOWN, PA.—West Telford Electric Light and Power 
Company. $10,000. Incorporators: Henry J. Wambold, West Tel- 
ford, Pa., and M. A. and M. E. Clymer, both of Sellersville. 


ALBANY, N. Y.—The Tottenville Lighting Company, to furnish 
light, heat and power in Richmond County. $25,000. Directors: 
William E. Cook, Walter H. Gahagan, John F. McCarthy, Brooklyn. 


JEFFERSON CITY, MO.—Missouri Independent Telephone Com- 
pany. $10,000. Incorporators: Logan Woodson, Paschal Parker, 


Samuel H. Woodson, Thomas A. Henderson and Jobn A. Eby, 
Liberty. 


KANSAS CITY, MO.—Kansas Telephone Construction Company. 
$75,000. Incorporators: James S. Bailey, Jr., of Toledo, Ohio; 


Edward L. Barber, of Wauseon, Ohio; O. C. Snyder, W. C. Polk 
and Hugh C. Ward. 


HOOSICK FALLS, N. Y.—Hoosick Falls Generating Company, 
to generate gas and electricity. $25,000. Directors: E. R. Case, 


of New York city; W. Z. Roberts, of Beverly, N. J., and C. P. Fitch, 
of Deal Beach, N. J. 


DENVER, COL.—E]! Paso Telephone Company, to build lines 
in the counties of El Paso, Teller, »rremont, Pueblo, Douglas and 
the city and county of Denver. $500,000. 


Incorporators: M. H. 
Spere, N. B. Hames and C. D. Taylor. 


= NIAGARA, N. Y.—Suburban Power Company. To manufacture 
electricity for producing light. $10,000. Incorporators: Nathaniel 


Rochester, James Sweeney, Jr., Buffalo, N. Y.; George W. Davenport, 
Niagara Falls, N. Y. 


CHICAGO, ILL.—Lyons Belt Railroad Company, to be construct- 
ed from Lyons to Proviso, in Cook County. $50,000. Incorporators 


and first board of directors: Frederick Schultz, F. C. Schultz, Lyons; 
George Allen, W. S. Joslyn, F. F. Heck, Chicago. a7 


MANCHESTER, ME.—Woodland Telephone Company. $10,000. 
President, F. S. Collins, Manchester, Me.; treasurer, J. T. Collins, 
Manchester, Me.; directors, as above named and E. E. Emery and 


M. F. Collins, Manchester, Me., and N. Collins, of West Gardiner, 
Me. 


MOUNDSVILLE, W. VA.—Mercer Electric Railway Company. 
To build an electric railroad from Bluefield to Athens, both in the 
county of Mercer. $10,000. Incorporators: James Scott, W. C. Hed- 


rick, J. E. T. Sentz, G. P. Damewood, T. H. Holt, of Princeton, 
W. Va. 


LITTLE ROCK, ARK.—The Mount Mena Traction Company, to 
construct an electric line from Rich Hill on the Kansas City South- 
ern, to Mount Mena, reaching an altitude of 3,000 feet. $50,000. 


Officers: Alfred Bissell, president; James L. Hale, secretary and 
treasurer. 


DECATUR, ILL.—Bloomington, Clinton & Decatur Electric Rail- 
road Company, to be constructed from Bloomington to Clinton and 
Decatur. $50,000. Incorporators and first board of directors: W. R. 
Carle, Wapella; Harry Schlaudman, Decatur; L. R. Murphy, Clinton; 
T. N. Leavitt, Maroa; H. W. Knight, Kansas City, Mo. 
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ENGINBERING SOCIETIES. 


THB FARADAY SOCIETY—The Faraday Society will publish 
its own proceedings, beginning with November. Heretofore the pro- 


publications will consist of quarterly transactions and monthly pro- 
ceedings. 


NEW YORK RLECTRICAL SOCIETY—The constitution and by- 
laws and list of life members of the New York Electrical Society, 
revised and amended for 1904, has been issued. The New York 
Electrical Society was organized February 23, 1881. Regular monthly 
meetings are held, at which time valuable papers are presented for 
reading and discussion. The Officers for the seasons of 1904-1905 
are Frank J. Sprague, president; C. G. Young, E. H. Mullin, F. C. 
Bates, Albert F. Ganz, Louis B. Marks and W. 8. Rugg, vice-presi- 
dents; George H. Guy, secretary; H. A. Sinclair, treasurer. 


SOCIETE DBS INGENIEURS CIVILS DE FRANCE—The July 
and August numbers of the Memoires de la Societe des Ingenieurs 
Civils de France contain several interesting papers. M. L. Ribout 
discusses the regulation of hydraulic turbines, and M. L. Guillet 
the properties, Classification and utilization of special steels. These 
papers are in the July number. In the August number there are 
two descriptions of excursions made by the society, and a: brief 
paper upon the equipment of the coal mines of Marles, which are 
lighted electricaily and employ electric traction, telephones and 
electrically driven ventilators. 


PUBLICATIONS. 


COMMERCIAL RBLATIONS OF THE UNITED STATES—Vol. i 
of the review of the world’s commerce, issued by the Bureau of Com- 
merce and Labor, Washington, D. C., is a compilation of a large 
number of consular reports made during the past year, covering the 
relations of this country with all the countries of the world. Such 
of these as are interesting to the electrical trades have already been 
noted. 


“THE ELECTRIC CITY’—The October issue of “The Electric 
City,” published monthly by the Electric City Publishing Company for 
the Chicago Edison Company, contains a great deal of interesting 
matter concerning the electrical and other features at the World’s 
Fair, St. Louis. This issue is, in fact, an illustrated World’s Fair 
number, In addition to the World’s Fair material, however, there 
is considerable literature concerning the uses of electricity in other 
directiona, 


THE BULLETIN OF THE NEW YORK BDISON COMPANY— 
The bulletin of the New York Edison Company for October, 1904, 
cemtains, in addition to the editorial paragraphs, a number of inter- 
esting descriptions of electrical lighting effects, the current for 
which is being furnished by the Edison company. A notable illus- 
tration is that of the million dollar banking room established by 
the National Park Bank, Broadway, New York city. In addition 
to the engineering literature, there is a reproduction in colors of 
the large group photograph of the members of the International 


Electrical Congress. 
EDUCATIONAL NOTE. 


“THE IOWA ENGINEBR’—The Iowa Engineer, a quarterly pub- 
lication issued by the engineering departments of the Iowa State 
College, Ames, Iowa, contains for September an article entitled 
“Tests of Steam Pipe Coverings,” by H. T. Borsheim and L. C. 
Moody. These tests were presented as a thesis in mechanica! engi- 
neering at the Iowa State College. The writers graduated with the 
Class of 1904. The object of these tests of pipe coverings was to 
obtain data in regard to their relative non-conducting values at 
varying steam pressures. The condensation method was used. The 
results are made up in several tables, giving the name of the non- 
conducting materia] used, with the observations in detail, together 
with the conditions under which the tests were made. Another arti- 
Cle is entitled “Mine Surveying Methods.” This article is by L. E. 
Young, and is continued from the June number. The physical con- 


. ditions are carefully studied, and there is a rather complete bibliog- 


raphy and reference sheet. In addition to the text there is a 
series of problems, suggested in order to teach the student graphical 
and trigonometrica] methods for solving mine surveying problems. 
This is an extremely valuable paper, and ought to prove a great 
help to the mining engineer student. 
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ELECTRICAL SECURITIES. 


The high level maintained by the stock market for the past 
two weeks, even despite what would ordinarily cause a severe break, 
is not being looked upon with the easiness which generally char- 


apparent high value Placed on securities is rather the result of 
inflation and Manipulation than an evidence of absolute worth. 


earnings is reported, and there appears to be a solid basis for the 


the iron and steel, the copper and coal industries, as well as in 
many minor directions, notably that of the railroad equipment and 
finished steel trades. 

In discussing the probable condition of affairs for the next six 
months, it appears to be the consensus of opinion that large manu- 
facturers are marking time until the election will have been defi- 
nitely settled. There is not so much fear as to the outcome of the 
campaign, and it is felt that the country is invested with such 
inherent stability that even although a political change should take 
place, the many commercial elements depending upon the tariff 
and the money standard will not suffer to any appreciable extent. 
As one large manufacturer put it: “there are fewer men in our 
shops just now than there have been in some time. It is probable 
that there will be fewer before there are more, but there is every 
evidence at hand that the enormous amount of money which had 
been piled up during the boom of two years ago, and which was 
subsequently held up through a natural timidity, will soon be 
released. A great deal of work has, of course, first to go through 
the engineering department. It maybe some time before it will 
reach the shops, but the work ig here. It has to be done, and there 
is every reason to believe that we will witness even greater expan- 
sions of manufacture than we have yet known.” 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 29. 


New Yorki: Closing. 
Brooklyn Rapid Transit...............0005. 675% 
Consolidated Gas ........ Cet e eee ec eee eces 21634 
General Electric ............ E TEPE ates ... 176% 
Interborough Rapid Transit............ eee. 1593% 
Kings County Electric...................... 195 
Manhattan Elevated ....................... 163% 
Metropolitan Street Railway.............. -. 124 
New York & New J ersey Telephone......... 156 
Westinghouse Manufacturing Company..... 190 


The Westinghouse Electric and Manufacturing Company has an- 
nounced that it will issue $15,000,000 twenty-year five per cent deben- 
ture bonds, redeemable on call at 105 and interest. It is denied that 
there is any intention to retire the first preferred stock or outstand- 
ing debentures by first mortgage bonds. It is thought that the new 
debentures will be used in taking up outstanding issues. 


Boston: Clesing. 
American Telephone and Telegraph......... 144 
Edison Electric I}luminating............... 250 
Massachusetts Electric .................... 55 
New England Telephone.................... 135 
West Telephone and Telegraph preferred.... 95 


The directors of the New England Telephone and Telegraph 
Company have declared the regular quarterly dividend of $1.50 per 
share, payable November 16. 


Philadelphia ; Closing. 
Electric Company of America.......,...... 9% 
Electric Storage Battery common........... 72 
Electric Storage Battery preferred.......... 72 
Philadelphia Electric ...................... 9 
Union Traction .........................., 57 
United Gas Improvement............. es... 103% 

Chicago : Closing. 
Chicago Telephone ......... er are cree 140 
Chicago Edison Light..................... 160 
Metropolitan Elevated preferred............ 6614 
National Carbon common................. 35% 
National Carbon preferred.................. 109 
Union Traction common.................... 8% 
Union Traction preferred.................. 34 


-= National Carbon directors have declared the regular quarterly 
dividend of 1% per cent on the preferred stock, payable November 
15. Books close November 6 and reopen November 16. 
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ELECTRIC LIGHTING. 


BUENA VISTA, CAL.—An electric light plant has been installed 
at St. Elmo. 


DRYDEN, N. Y.—The Groton Bridge Company is installing an 
electric plant. 


YORK, PA.—At a special election it was decided to install an 
electric light plant. 


WEST POINT, IOWA—Work has been commenced on the city’s 
electric light plant. 


LITTLE ROCK, ARK.—An electric light plant will be estab- 
lished at Foreman. 


GENEVA, NEB.—Work has been commenced on the Skinkle 
electric light plant. 


PANAMA, N. Y.—A company has been formed to install electric 
lights in the village. 


LENOX, IOWA—The Lenox Electric Light and Power Company 
has been granted a local franchise. 


MOUNT CARMEL, PA.—Work has been started on an electric 
light plant for the Locust Gap mines. 


CLARKS, NEB.—The Clarks Electric Light Company has rebuilt 
its plant, which was recently destroyed by fire. 


SUMNER, IOWA-—-Hartig & Heller, of Minneapolis, have been 
granted a franchise for an electric light and power plant. 


AMORY, MISS.—The Amory Light and Power Company will 
install an electric lignt plant, to be completed by January 1. 


MILWAUKEE, WIS.—Cameron is considering the question of 


building an electric light plant in connection with the waterworks 
system. 


BUTTE, MONT.—Harry W. Turner and Max Hebgen, of this city, 


have purchased from Eric V. Haser, of St. Paul, the Havre electric 
light plant. 


BONNER SPRINGS, KAN.—The Kaw Valley Telephone and Elec- 


tric Light Company will shortly build an addition to its light plant 
in this eity. - 


SILVER CITY, MISS.—The citizens of Silver City have organized 


a company known as the Citizens’ Electric Light, Water and Manu- 
facturing Company. 


BELLAIRE, OHIO—The Bellaire Light and Power Company 


has completed improvements to its plant which cost in the neigh- 
borhood of $75,000. 


SAULT STE. MARIE, MICH.—The Edison Sault Electric Com- 


pany has completed additions to the plant which will materially 
improve the service. 


GREAT FALLS, MONT.—An electric lighting circuit is being 
installed between Belleco and the Sunnyside mine, 


The power 
plant will be located at Belleco. 


VANCOUVER, WASH.—Electric lights have been installed at 


Vancouver Barracks. The power is furnished by the Vancouver 
Electric Light and Power Company. 


PITTSBURG, PA.—Work has been started on the erection of 


the Allegheny City light plant. The contract was recently awarded 
to C. F. Knapp, at a cost of $33,472. — 


ABERDEEN, MD.—The question of bonding the town of Aber- 


deen for $8,000, for the purpose of installing an electric light 
plant, was carried at a recent election. 


ONEIDA, N. Y.—The project of building an electric power plant 
at Limekiln falls is said to be well under way. J. George Kaelber 
and Richard Doyle, of Rochester, are interested. 


NEW HOPE, N. J.—An ordinance has been passed granting 
permission to the Lambertville Heat, Light and Power Company 
to erect its poles and wires within the town limits. 


PETERSBURG, VA.—It is stated that a new electric light com- 
pany will be formed. The company will not only become a bidder 


for the city lighting, but will furnish light and power for private 
use. 
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SHENANDOAH, IOWA—The Electric Light and Power Company 
has passed into the hands of the new Shenandoah Artificial Ice, 


Power, Heat and Light Company, of which John J. Dunnegan is 
president. 


BURLINGTON, VT.—The contract for the new municipal elec- 
tric light plant has been awarded and work will commence at once. 


The plant will probably be furnishing light to the city by next 
February. 


HAZEN, ARK.—The city council has granted a franchise to the 
Hazen Electric Light and Telephone Company to put in an electric 


light plant. The company is composed of E. K. Hathaway, T. P. 
Young and others, 


BELLOWS FALLS, VT.—The Fall Mountain Electric Light and 
Power Company is extending its lines to Alstead, N. H. The com- 


pany already has lines running to Walpole, N. H., and to West- 
minster and Saxtons river. 


FALRMOUNT, IND.—The Larue & Patterson electric light plant 
has been sold to Francis M. Ingler, of Indianapolis. Mr. Ingler 


will expend $20,000 at once in installing modern machinery and 
bringing the plant up to date. 


SEDALIA, MO.—The United Water, Light, Gas and Electric 
Company has purchased a tract of land west of its present plant, 


and will erect thereon a large power-house. It is stated that work 
will commence within sixty days. 


LARAMIE, WYO.—A. T. Holmes and Charles F. Kuster, of 
Laramie, and H. D. McCutcheon, of Pittsburg, are behind a com- 


pany which will install an electric light plant in this city. A 
franchise has already been secured. 


FLORENCE, COL.—The Colorado Electric Power Company 
is constructing a new line to the Radiant coal mine, seven miles 


south of this city. It will go by the way of Rockvale, following 
the Santa Fe spur now being built. 


HLMIRA, N. Y.—At a meeting of the board of trustees of Horse- 
heads, the Elmira Water, Light and Railroad Company was given 
a franchise for five years to furnish thirty-four arc lights for the 
village. The price paid is $60 per lamp per year, each lamp to be run 
from sundown until 1 a. mM. during the entire year. 


SHBPRMAN, TEX.—The Sherman Gas and Electric Company has 
filed with the county clerk a deed of trust in favor of the St. Louis 
Union Trust Company for the sum of $100,000. It is stated by 
local representatives of the company that part of the funds thus 
secured will be used immediately for improvements in Sherman. 


WILMINGTON, DEL.—At a special meeting of the city council 
a resolution was passed granting to the Delaware Water Improve- 
ment Company the exclusive right to the streets of this city for the 
laying of water mains, erecting electric light poles and stringing 


wires for electric lighting and heating for a period of twenty-five 
years. 


GOUVERNEUR, N. Y.—The St. Lawrence River Power Company, 
of Massena, purposes constructing a power line to parallel the Rome, 
Watertown & Ogdensburg Railroad from Massena to Gouverneur, 
using steel poles. It is estimated that the work will cost $500,000. 


Work will be begun next spring, provided the company can make 
contracts for 3,000 horse-power. 


WORCESTER, MASS.—At the annual meeting of tue Worcester 
Electric Light Company the officers were reelected, as follows: 
president, A. B. R. Sprague; treasurer and secretary, Herbert H. 
Fairbanks; superintendent, William H. Cough; directors: Stephen 


Salisbury, Theodore C. Bates, Loring Coes, A. B. R. Sprague, Josiah 
Pickett, George T. Dewey and Otis E. Putnam. 


NEW ORLEANS, LA.—The preliminary work in connection with 
the new lighting plant to be installed in this city has been com- 
menced. Two thousand seven hundred lights are to be installed, 
and the contract between the city and the New Orleans Light and 
Power Company calls for the completion of the work by December 
1, 1905. Part of the wiring will be placed underground. 


WELDON, N. C.—At the annual meeting of the Roanoke Rapids 
Power Company the following officers were elected: W. M. Hablia- 


ia 
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ton, of Richmond, president; R. M. Chanler, of New York, vice- 
president; Winthrop Chanler, of New York, treasurer; H. V. N. 
Phillips, of New York, assistant treasurer; James M. Mullin, of 
Petersburg, secretary. 


WINONA, MINN.—The city council has granted Henry M. 
Lamberton the right to construct and maintain poles, wires, etc., 
in the city of Winona, for the purpose of furnishing electricity 
for light, heat and power. The franchise is to run for twenty-five 
years. It is understood that Mr. Lamberton is interested in the 
proposed development of water power at Minnesota City. 


APPLETON, WIS.—Thomas Rockwell, of Oshkosh, has announced 
the consolidation of the Negaunee (Mich.) Gas Company and 
the Negaunee & Ishpeming Gas and Electric Company. Mr. 
Rockwell will be president of the new company, and Edgar B. 
Finch secretary. Both of these officials were formerly connected 
with the Fox River Valley Gas and Electric Company, which was 
recently purchased by the Wisconsin Traction, Heat, Light and 


Power Company. 


NIAGARA FALLS, N. Y.—The board of directors of the Sub- 
urban Power Company has elected the following officers: D. O. 
Mills, president; William B. Rankine, first vice-president; Nathaniel 
Rochester, second vice-president; DeLancey Rankine, secretary, 
treasurer and general manager. Executive committee: William B. 
Rankine, Edward A. Wickes and George W. Davenport. Counsel, 
Harold Sturgess Rankine. The company was incorporated October 
11 for the purpose of distributing power only. | 


INDIANAPOLIS, IND.—The Merchants’ Heat and Light Com- 
pany has leased the first two floors of the Richards Building, in 
West Pearl street, for a substation for supplying electric light and 
power for the business district of the city. Two 1,000-horse-power 
converters are being put in on the ground floor. The company will 
use the second floor for shops. The ground floor of the building has 
been made as near fireproof as possible by rebuilding the first floor 
with steel girders and cement, so that a serious fire in the upper 
floors of the building would not injure the working of the machinery 
and switchboards. The machinery for the substation cost about 
$35,000, and improvements on the building have been made for about 
$5,000. . ; 
ELECTRIC RAILWAYS. 


AUSTIN, TEX.—The Austin Electric Railway Company has filed 


& deed of trust for $350,000. 


APOLLO, PA.—Work has been started on the new trolley line 
between Apollo and Leechburg. 


EVANSVILLE, IND.—The city council has granted a franchise 
to the Evansville & Eastern Electric Raiiway. 


GUTHRIE, OKLA.—John Shartel, of Oklahoma City, will build 
an interurban line between this city and Oklahoma City. 


DANVILLE, VA—The Danville Street Railway and Electric 
Company will build an extension to Schoolfield. John F. Rison 
is vice-president of the road. 


FORT WORTH, TEX.—The Northern Texas Traction Company 
is now engaged in making improvements, the aggregate cost of 


-Which will reach more than $50,000. 


BAY CITY, MICH.—The Detroit, Pontiac, Lapeer & Northern 
Electric Railroad Company has been changed to the Detroit & Bay 
City Traction Company. 


SHERMAN, TEX.—It is stated that there is a movement under 
way to build an electric railway from Sherman via Cannon to 
connect with the proposed line that is to be built between McKinney 
and Bonham. 


ALLENDALE, MICH.—The people of Allendale are reported 
to be very desirous of securing an electric railway. Such a road 
Would reach Jenison, Bauer, Pearline, Conger, Allendale, Bass 
River, Robinson and Peach Plains. 


i PARKESBURG, PA.—An ordinance has been passed by the 
rough council granting to the Parkesburg & Oxford Trolley Com- 

S the right to enter the borough. The road will be fourteen 
æ in length and is to be complete in twelve months. 
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PONTIAC, MICH.—The Detroit & Bay City Traction Com- 
pany has asked for a franchise for a proposed electric freight and 
passenger railroad from Detroit to Bay City, taking in the towns 
of Franklin, Pontiac, Lapeer, Mayville, Caro, Akron and Bay City. 


COLFAX, WASH.—The contract for grading on the Whitman 
electric line has been let to J. M. Bodine, of Elberton. Work will 
be begun at a point on Spring flat, just outside of the city limits. 
The road will run from Colfax to Palouse, via Spring flat and 
Albion. l ' 


MADISON, WIS.—Lake Superior & Southeastern Railway Com- 
pany has been incorporated to build a line from Superior to Marsh- 
field, about 100 miles, through the counties of Douglass, Washburn, 
Bayfield, Sawyer, Barron, Chippewa, Gates, Taylor, Clark, Marathon 
and Wood. 


CLEVELAND, OHIO—The village of Cleveland Heights has con- 
cluded a deal with the Cleveland Electric Railway Company by. 
which the company gets a franchise on Mayfield road. The railway 
company intends to extend its present Euclid Heights line out to 


. Mayfield road. 


INDBPENDENCE, ORE.—Papers incorporating the Independ- 


ence & Salem Electric Railway Company have been drawn up. The 


incorporators are J. M. Stark, D. Calbreath and C. L. Fitchard. 


' The purpose is to build an electric line connecting Salem and 


Independence. 


CONNBERSVILLE, IND.—The county commissioners have granted 
the Columbus, Greensburg & Richmond Traction Company an exten- 
sion of the franchise through Fayette County. The old franchise 
expires December 31. The company expecte to begin construction 
work next season. 


BENTON HARBOR, MICH.—The city council has granted J. B. 
McMichael a franchise for the independent entry and terminal 
facilities for his interurban line which is to connect this city with 
Eau Claire, Niles and Dowagaic. It is expected that grading will 
be completed before spring. 


DAVENPORT, WASH.—A large corps of surveyors is at work 
north of Davenport upon one of the new electric railroads which 
is being promoted by Spokane and eastern men. The preliminary 
survey is now about completed from Fort Spokane, or Crystal City, 
on the Spokane river, as far as Davenport. 


PORT ANGELES, WASH.—All the property and franchises of 
the Port Angeles Eastern Railroad have been transferred to the 
British-American Finance Company for a consideration of $800,000. 


_ The company states that it will build a road to Olympia in one year, 


and that its objective point is Portland, Ore. 


KALAMAZOO, MICH.—The name of the electric railroad which 
will run from this city to Grand Rapids has been changed from 
the Grand Rapids & Chicago Railway Company to the Grand 
Rapids & Kalamazoo Valley Railway Company. It is stated that 
the road has been financed, and that work will commence shortly. 


PITTSBURG, PA.—The Pittsburg, Etna & Butler Street Railway 
Company has secured a route for the entrance of a trolley line 
into this place from Pittsburg. The work of grading and laying 
track is not to be commenced until next spring. For a large part 
of the distance, between Thorn creek and Butler, six miles, the 
trolley line nearly parallels the Pittsburg, Bessemer & Lake Erie 
Railroad. . 


WAPAKONETA, OHIO—Work on the Sandusky Southwestern 
electric line has been commenced. The proposed route is as 
follows: one line to run from Bellefontaine to Lima, another from 
this city via Roundhead to Kenton, and another via Ada and Algers 
to Kenton. The contract for the grading of the line has been let 
to the Blodgett-Coon Company, and it has guaranteed to have the 


_grading done by the first of January. 


SOUTH BETHLEHEM, PA.—The Newtown & Hatboro Railway 
Company and the Willow Grove & Richboro Street Railway Company 
have been organized with the following officers: president, C. N. 
Bates, Allentown, Pa.; directors, John G. Honecker, Yardley; Martin 
V. Dager, New Hope; Horace G. Reeder, Newtown, and C. M. Walter 
and V. D. Bates, Allentown. The route of the Newtown & Hatboro 
Street Railway will lie directly across Bucks County, from Newtown 
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to Richboro, to Jacksonville, Ivyland and Hatboro. The Willow 
Grove & Richboro Street Railway follows the Second street pike 
from Richboro to Davisville and Willow Grove. 


CORVALLIS, ORE.—An ordinance granting a franchise to the 
Willamette Valley Electric Railway Company to operate a line 
through Corvallis has been passed by the city council. This is the 
proposed line connecting with Eugene, via Monroe and other south- 
ern Benton County points. The ordinance provides acceptance 
of the conditions of the franchise within ninety days and com- 
pletion of the road within twenty-four months after. 


TOLEDO, OHIO—It is announced that the Lake Shore & Michi- 
gan Southern Railway Company is to buy the holdings of the Lake 
Shore Electric Company running trolley cars from Toledo to Cleve- 
land, and also the new and not yet completed Port Clinton, Lakeside 
& Toledo electric line. It is said that the Lake Shore will use the 


old road for freight purposes and fully equip the new lines for 
passenger trafic exclusively. 


MAYSVILLE, KY.—A new traction line is to be built from this 
city to Germantown via Washington, opening up the richest section 
of Mason County. Evan Lloyd, of Germantown; John Duley, C. L. 
Sallee and Thomas A. Davis, of this city, are interested in the 
project. The line will tap the Chesapeake & Ohio at Brooksville, 


and from Washington it will run through Mayslick and Sardis to 
Mt. Olivet, in Robertson County. 


JACKSON, MISS.—Three miles of electric railroad is to be built 
at Greenwood at once, the preliminary survey being now in prog- 
ress. German capitalists have been interested in the matter and it 
is stated that they will join with local capitalists in constructing 
a line from Greenwood to Black Hawk and to Itta Bena, thus 


bringing a large amount of trade to the latter town from new 
sections, 


CHAMPAIGN, ILL.—The McKinley syndicate is to build a 
branch traction line from Oakwood to Catlin. The road will be 
known as the Catlin & Northern and will be constructed principally 
to tap the Catlin and Oakwood coal fields. The incorporators of 
the company named in the certificate of incorporation are: L. E. 


Fischer, George T. Buckingham, W. Y. Dysert, Robert Parks and 
George Fisher, all of Danville. 


GREENSBURG, PA.—-A permanent organization of the Jean- 
nette, West Newton & Monongahela Street Railway Company has 
been effected by the election of the following officers: president, 
J. C. Cribbs; vice-president, W. H. Van Valin; treasurer, W. F. 
Euwer; secretary, A. T. Smith; directors, J. N. Bowman, W. A. 


Cribbs, N. J. Baxter, Frank Barnhart, D. W. Jenkins, J. C. Cribbs, 
W. H. Van Valin and A. T. Smith. 


POTTSVILLE, PA.—The newly chartered Oxford, Cochranville 
& Parkersburg Electric Railway Company has decided to issue 
bonds in a sum not exceeding $300,000. The southern terminus 
of this road is to be in Oxford. It will extend through the villages 
of Hayesville, Russellville and Cochranville and the township of 


Lower and Upper Oxford, West Fallowfield and Highland, to Park- 
ersburg, a distance of about fourteen miles. 


SYRACUSE, N. Y.—The Auburn & Northern Electric Railroad 
Company, which will build a line from the prison city to Port 
Byron, has asked the common council of that city for a franchise 
to build a belt line in the principal business part of that town, 
and if the franchise is granted this company, in conjunction with 
the Auburn & Syracuse and the Auburn City Railway companies, 
will build a union passenger and freight depot. 


MODESTO, CAL.—Capital has been subscribed and a route sur- 
veyed for a new electric trolley line from Modesto to Riverbank, 
a station on the Santa Fe road, to connect at Riverbank with the 
new Santa Fe branch line now building to Oakdale. The Santa 
Fe’s branch from Riverbank will connect at Oakdale with the Sierra 
Railroad. The electric line will furnish a direct route from Modesto, 
the county seat, to the eastern section of the county. 


LOS ANGELES, CAL.—H. E. Huntington has acquired control 
of five miles of ocean front property lying mostly in Orange County 
and including practically all of the bay front at Newport. The 
Pacific electric line which now runs to Huntington Beach is to 
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be extended to Newport Beach, making nine miles of new track. 
The company also intends to run a line eleven miles long from 
Newport to Santa Ana. Work on the new lines will begin at once. 


LANCASTER, OHIO—Eli Rowles, who some time ago secured 
the right of way for an electric road from Lancaster to Newark, 
by way of Pleasantville and Millersport, has succeeded in interest- 
ing the Tucker-Anthony syndicate in the enterprise, and it is said 
the road will be financed by that company. Part of the right of 
way is along the high roads in this county and was granted by the 


county commissioners, who have also extended the life of the 
franchise. 


FORT SMiTH, ARK.—It is stated that the Commercial Club, of 
Fort Smith, has taken up a proposition from the promoters of the 
Fort Smith, Indian Territory & Texas road, asking for a bonus of 
$40,000 with which to purchase terminals. It is proposed to build 
the road from Coal Creek, twenty-five miles out of Fort Smith, to 
Wilburton, a distance of about fifty miles, the line to come into 


Fort Smith from Coal Creek over one of the lines, probably the 
Fort Smith & Western. 


UTICA, N. Y.—The property owners of Washington Mills, Willow- 


vale and Chadwicks are discussing the matter of an electric line 


through the Sauquoit valley. A committee composed of M. F. Jor- 
dan, of Chadwicks; Delos Terry, of Washington Mills, and J. Mc- 
Manus, W. N. Lambert, A. U. Jones and John Chadwick, of Chad- 
wicks, has been appointed to investigate the matter, confer with 
the town board as to franchises, and attend to other business. Elec- 
tricity for lighting and other purposes is also wanted in the valley. 


HAGERSTOWN, IND.—Charles Mikels, of Newcastle, promoting 
the new interurban line between Richmond and Newcastle, has 
obtained several tracts of land in this vicinity that were necessary 
to complete the right of way for the proposed line. The right of 
way is now practically continuous between Richmond and New- 
castle, paralleling the Pan-Handle Railroad all the way. It is 
expected that the sixteen miles of road between this city and 
Richmond will yield a very heavy traffic to the new electric road. 


SYRACUSE, N. Y.—One of the largest power-houses in New 
York etate will be built near Lyons by the Rochester, Syracuse & 
Eastern Railroad Company to generate power for its electric road 
between Rochester and this city. It will cost approximately $250,- 
000, and as at first built will generate 5,000 horse-power. This will 
be more than enough to operate the first section of the road, which 
will be in operation between Rochester and Lyons by January 1, 
1906. When the remainder of the line is built another unit will be 
added which will increase the capacity to 7,000 horsepower. This 
will be sufficient to operate the eighty miles of double-track road. 


BOSTON, MASS.—Residents of Hanover, Norwell and Scituate 
intend to build a trolley line from the terminus of the old Colony 
street railway line, at Assinippi, to Norwell Centre and Scituate, 
a distance of about eight miles. Charles H. Killam, of Hanover, 
who was president of the old Hanover street railway, and C. L. 
Stevens, of Rockland, a director in the same company, have made 
arrangements with the Old Colony Street Railway Company to 
secure power, and it is expected that the money for the project 
will be raised along the line of the road. The road will open 


up new country, giving the people along the South Shore direct 
access to the interior of Plymouth County towns. 


BROOKLYN, N. Y.—Ground has been broken by the New York 
& Long Island Traction Company within the territory of the city of 
New York, near Rosedale, for the extension of its Mineola, Hemp- 
stead, Freeport and Rockville Centre trolley line from Nassau into 
Queens County. Work will be pushed rapidly on the extension 
which will proceed on a route north of and parallel to the Brooklyn 
waterworks conduit and over private property to a point where it 
intersects the Rockaway turnpike and over that highway to Broad- 
way. It will traverse Broadway, through Woodhaven, to the Brooklyn 
line, where it will connect with the Kings County Elevated Railroad. 
This company has already built nearly forty miles of trolley lines in 
Nassau County, including a line from Queens to Hempstead; & line 
from Mineola to Freeport to the Queens County line. The extension 
through Queens above described will give a close connection between 


the forty miles of railroad in Nassau County and all the Brooklyn 
Rapid Transit lines in Brooklyn borough. 


November 5, 1904 


PERSONAL MENTION. 


MR. D. R. HANNA has been elected to the directorate of the 
Cleveland Electric Railway Company, vice George G. Mulhern, re- 


signed. . 


MR. LOUIS H. JACOBI, JR., formerly general agent of the Sunset 
Telephone Company, at Oakland, Cal., has been appointed district 
manager for Alameda County, succeeding E. J. Willis. 


MR. EDWIN E. DOWNS, president and general manager of the 
Winnebago Traction Company, has tendered his resignation and will 
leave Oshkosh as soon as his successor has been decided upon. 


MR. J. F. O’DONNEILL, manager of the Postal Telegraph-Cable 
Company, at Sherman, Tex., has been appointed superintendent at 
Joplin, Mo. He will be succeeded at Sherman by P. R. Napier, of 


Hillsboro, Tex. 


MR. EVAN D. HUBBARD has been appointed superintendent of 
the electrical lines of the Grand Trunk Railway, with headquarters 
at Battle Creek, Mich. He will have charge of all telephone and 


telegraph wires and signal appliances. 


MR. H. DURANT CHEEVER, of the Okonite Company, New 
York city, returned last week from the Maine woods where, with 
Mrs. Cheever, he spend several weeks hunting big game. The 
largest moose secured by the party was shot by Mrs. Cheever. 


MR. JAMES F. FAIRMAN, telephone engineer, who was recently 
associated with Waterbury & Company, New York city, is now asso- 
ciated with the Ericcson Telephone Company, New York, N. Y. Mr. 
Fairman will look after the business end of this company for the 


eastern territory. 


MR. GEORGE HILLMAN WHITFIELD, electrical and mechanical 
engineer for the Virginia Passenger and Power Company, Richmond, 
Va., was married recently to Miss Laura Merryman Crane, of Balti- 
more, Md. The ceremony took place at the Eutaw Place Baptist 


Church, Baltimore. 


MR. H. M. SMITH, formerly train despatcher of the Lake Shore 
Electric Railway, has been appointed general manager of the Rock- 
ford & Interurban Electric Railway, of Rockford, Ill. Mr. Smith 
was train despatcher for the Lake Shore road for the last five 
years, making his headquarters at Fremont, Ohio. 


MR. F. G. JONES, president of the American Electric Fuse Com- 
pany, Chicago, Ill, recently returned from a trip to the eastern 
Office of the company at New York city. The American Electric 
Fuse Company’s eastern department headquarters are at 110-116 
Nassau street. Mr. Jones reports that the company’s New York 
office has recently concluded contracts for over 20,000 pairs of 
Kaisling protectors, and that the eastern business has more than 
doubled since last year. This result is due to the energetic work of 
W. B. McCurdy, eastern manager of the company. Mr McCurdy 
is well and favorably known throughout the entire East. Mr. Jones 
also reports that the company’s sales of protectors during the month 
of October at all its offices have been in excess of 35,000 pairs, and 
that proposals are under way now for over 100,000 pairs of Kaisling 
protectors. The company feels certain that it will secure all of 
these orders. 

OBITUARY NOTICES. 


MR. J. SEWELL THOMAS, JR., died on the morning of Octo- 
ber 25 at his home in Baltimore, Md. Mr. Thomas was about 
twenty-six years old, and had been employed during the past two 
years as a clerk by the municipal electrical commission under 
Subway Engineer Phelps. Mr. Thomas was a son of the deputy 


city register of Baltimore. 


MR. BERTRAND B. ABRY died on the morning of October 31, 
at Pittsburg, Pa. Mr. Abry was a student at the University of 
Nebraska, and graduated from the University of Illinois in 1900 


ELECTRICAL REVIEW 


173 


d \ 
with the degree of bachelor of science in electrical engineering. 
After his graduation he went to the works of the Westinghouse 
Electric and Manufacturing Company, going through the various 
shops, and was at the time of his death holding an important 
position in the railway department. Mr. Abry will be remembered 
as the author of an excellent series of articles in this journal on 
“Shop Testing of Motors and Generators for Commercial Service.” 
Mr. Abry had rapidly forged to the front as a practising engineer 
of considerable ability, and was surely marked out for a career 
of great usefulness. His death will be mourned by an exceptionally 
large circle of friends and acquaintances, both professional and 
otherwise. His remains were conveyed to Cheyenne, Wyo., where 
the interment took place later in the week. 


MRS. HELEN E. BLITZ, president of the Bishop Gutta-Percha 
Company, died at her residence in Westfield, N. J., on Saturday, 
October 22. Mrs. Blitz was the widow of Signor Antonio Blitz, a 
celebrated ventriloquist. Signor Blitz was a great favorite in all 
parts of the country for thirty years or more prior to 1870. About 
that time he retired to Philadelphia and spent his remaining years, 
which ended in 1876, in exhibitions for various charities in that 
city. Upon the death of her husband Mrs. Blitz came to New York 
and made her home with Mrs. S. C. Bishop, a cousin and an intimate 
friend. Mrs. Blitz’s maiden name was Eaton. and her mother’s 
name was Adams, both parents being of noted Boston families. Mr. 
Samuel C. Bishop had died four years prior to the death of Mr. 
Blitz, leaving the care of his estate to his widow, who, being in 
poor health, was fortunate in having the assistance of Mra. Blitz, 
who was obliged to take upon herself the conducting of these 
affairs. Upon the death of Mrs. Bishop in 1881, Mrs. Blitz, by the 
collateral wills of Mr. and Mrs. Bishop, who had no direct heirs, 
inherited one-quarter of their estate, including the Bishop Gutta- 
Percha Works, and upon the organization of the present Bishop 
Gutta-Percha Company was elected a director. She became its presi- 
dent in 1894, and held that office until her demise. Mrs. Blitz had 
recently been making arrangements for a beautiful residence at 
Westfield, N. J., and it was while watching some of the final work of 
the decorator that she was stricken with apoplexy. She was 
cremated at Fresh Pond Crematory, on Tuesday, October 25, follow- 
ing the direction incorporated in her will. 


MR. MAX OSTERBERG, the well-known consulting electrical en- 
gineer and expert, died at his home at Brighton Heights, Staten 
Island, on Wednesday, October 26. Mr. Osterberg suffered an apoplec- 
tic stroke during the middle of July, and a second stroke resulted in 
his death. Mr. Osterberg was born on June 12, 1869, at Frankfurt-on- 
the-Main, Germany. He was the son of Henry Osterberg, a manufac- 
turer and financier, who possessed a character of rigid integrity 
and high principles. Young Osterberg received his primary educa- 
tion in the Realschule, of his place of birth, came to America when 
sixteen years of age, and soon after his arrival found employment 
as an office boy in a large manufacturing house, where he remained 
until his twenty-second year, having in the meantime not only 
secured advancement to the position of bookkeeper and general 
manager, but had qualified himself for entrance to Columbia Uni- 
versity, New York, from which, after an attendance of only two 
years, he was graduated with high honors and the degree of E. E. 
From 1894 to 1896, Mr. Osterberg made a special study of Hertzian 
waves and wrote a work on thermodynamics, which became a text- 
book in many leading colleges in this country, including Columbia. 
He was awarded an honorary fellowship, and in 1896 received from 
Columbia the degree of A. M. During the Chicago World’s Fair, 
Mr. Osterberg was editor of the Proceedings of the Electrical Con- 
gress. He was editor of Electrical Power until 1896, and was asso- 
ciated at that time with T. A. Edison on his X-ray investigations, 
being the fourth man on record in this country to obtain a satisfac- 
tory picture, and in X-ray photography he achieved great success. 
In the fall of 1896 Mr. Osterberg started in business for himself 
as consulting electrical and mechanical engineer, with offices at 11 
Broadway. He was a member and former vice-president of the New 
York Electrical Society, a member of the American Institute of 
Electrical Engineers, the American Mathematical Society, the Ameri- 
can Electrochemical Society and an honorary member of the Na- 
tional Society of Electrotherapeutics. Mr. Osterberg was also a mem- 
ber of several charitable and social organizations and a director 


in a number of industrial companies. 
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INDUSTRIAL ITEMS. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., in bulletin No. 68 describes and illustrates its single- 
phase, alternating-current power motors. This bulletin, in addition to 


half-tone illustrations of the motors, gives diagrams of connections, 
and will be sent upon request. 


THD DEAN ELECTRIC COMPANY, Elyria, Ohio, is distributing 
several bulletins descriptive of telephone apparatus and trans- 
mitters and receivers. The Dean transmitter is claimed by the 
manufacturer to be a device of remarkable simplicity and effective- 
ness. This literature will be sent upon request. 


THB CUTLDR-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is distributing a large hanger illustrating a number. 
of different pieces of apparatus. Each of these is indicated by its 
bulletin number. The hanger is so arranged that ready reference 
may be made to any particular piece of apparatus. 


THE MOLINE INCANDESCENT LAMP COMPANY, Moline, Ill., 
has opened a branch office at 105 Chambers street, New York city, 
with E. E. Anderson as manager. A branch office has also been 
opened in New Orleans, with S. J. Stewart as manager. Other offices 
will be opened as rapidly as proper representatives can be secured. 


THE BLECTRIC APPLIANCE COMPANY, Chicago, Ill., and San 
Francisco, Cal., is advocating the contract method of buying lamps. 
The lamp season is now at its height, and an unusully heavy fall 
business, the company says, is being handled with ease and prompt- 


ness, owing to the large number of customers taking advantage of 
this system. 


ROSSITER, MacGOVERN & COMPANY, INCORPORATED, 17 
Battery Place, New York city, has issued an attractive booklet 
giving a list of electrical and mechanical apparatus ready for imme- 
diate shipment. This company maintains, both in Jersey City and 
at St. Louis, extensive repair shops, where it is prepared to execute 
promptly all kinds of electrical repair work. 


THE ELECTRIC MOTOR AND EQUIPMENT COMPANY, New- 
ark, N. J., is calling attention to various forms of electric advertising 
signs which it has successfully installed. This remarkably attrac- 
tive catalogue shows numerous typical decorative schemes, and re- 
flects much credit upon the company. The book is well worth se- 
curing for the variety of ideas which it presents. 


JAMBS S. BARRON & COMPANY, New York city, announce that 
the sales of their H.-P. rustless hangers are increasing very rapidly. 
Several large telephone and telegraph companies have adopted 
this hanger, and a still greater demand is anticipated. The company 
will be pleased to send descriptive literature concerning this device 
and other specialties for telephone and telegraph work. 


THB NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., is 
distributing, in handsome form, the paper and discussion presented 
at the twentieth annual convention of the American Institute of 
Electrical Engineers, at Niagara Falls, N. Y., June 29, on “Commer- 
cial Alternator Design,” by W. L. Waters. This paper is illustrated 
by a number of fine diagrams and half-tone reproductions. 


THE BOSSPRT ELECTRICAL CONSTRUCTION COMPANY, 
Utica, N. Y., is fitting up the government laboratory at Manila with 
eight Bossert distributing panel-boards and one switchboard. This 
company has made decided strides in the production of panel-boards, 
switchboards and junction boxes. Increased economy and efficiency 
are effected by the improvements which the company has introduced 
in its apparatus. 


THE SAFETY-ARMORITE CONDUIT COMPANY, Frick Build- 
ing, Pittsburg, Pa., announces that it has entered suit against Cort- 
landt D. Richmondt and the Mark Manufacturing Company, Chicago, 
Ill, doing business at Evanston, 11l, and Zanesville, Ohio, in the 
United States Circuit Court for the Northern District of Illinois. 
asking for an injunction restraining the defendants from engaging 
in the manufacture or sale of electric iron-armored conduit. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 529 
West Thirty-fourth street, New York city, is distributing a discount 
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sheet and catalogue. This catalogue contains a list of the bulletins 
which have been issued from time to time by the General Incandes- 
cent Arc Light Company, and which are now available. The bul- 
letins are designated by certain numbers, according to their classi- 
fications. Any of these bulletins may be obtained upon request. 


THE GRAY TELEPHONE PAY STATION COMPANY, Hartford, 
Ct., is distributing an attractive advertising booklet calling attention 
to its automatic and registering equipment for public and measured 
telephone service. This booklet describes and illustrates the various 
types of apparatus made by the company. Since 1888 over 130,000 
of these automatic toll collectors have been placed in operation. 
The company recommends the use of five-slot automatic machines, 
but is prepared to furnish to the trade anything which may be 
required in the way of size, form or number of slots. Most of the 


styles the company makes are kept in stock and can be shipped 
without delay. 


DODGE & DAY, Philadelphia, Pa., have been commissioned by 
the Conkling-Armstrong TerraCotta Company, makers of archi- 
tectural terra-cotta, to engineer, rebuild and reequip its plant at 
Wissahickon and Juniata streets, Philadelphia, which was recently 
destroyed by fire. Dodge & Day will also install some 400 horse- 
power in Westinghouse motors, ranging in capacity from five to 
150 horse-power, in the new plant of the Victor Talking Machine 
Company, Camden, N. J. The company is also engineer for the 
plant of the Janesville Iron Works, of Hazleton, Pa., where an 
addition of a seventy-five-kilowatt De Laval steam turbine gener- 
ator is being made to the installation. 


THE F. BISSELL COMPANY, Toledo, Ohio, has issued bulletin 
No. 21, illustrating and describing “Security” panelboards. This 
bulletin contains complete information, giving full data and prices 
of twenty-four different styles, ranging in capacity from two to 
twenty-four circuits. In addition, the bulletin describes and illus- 
trates numerous panelboard boxes and covers, from the plainest 
to the most expensive types. The switchboard department of the 
Bissell Company is rapidly becoming one of the most important 
branches of this supply house. The company’s bulletin No. 118 
gives full data and prices on some thirty-six different types of 
switchboard, ranging in capacity from 25 to 3,500 amperes. 


THE GENERAL BLECTRIC COMPANY, Schenectady, N. Y., bas 
issued a number of bulletins and pamphlets descriptive of various 
pieces of apparatus. Price lists Nos. 5131 and 5132 give quotations 
and illustrations concerning Edison miniature incandescent lamps. 
There is also a supplement to supply catalogue No. 7560, giving 
parts of various forms of controllers. Flier No. 2143 describes the 
“Noblac” heat-resisting globe, and flier No. 2145 describes and lists 
standard cast-iron flange couplings. A very attractive booklet is 
that describing the transformer for thawing-out purposes. Bulletin 
No. 4386 describes and illustrates attachments for type C, form M 
and form K circuit-breakers. Bulletin No. 4388 describes curve- 
drawing instruments for alternating-current circuits. Bulletin No. 
4389 is descriptive of modern long-distance electrical transmissions. 


THE CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 
Newark, N. J., has been awarded a gold medal for rail fastenings 
for its display in the Transportation Building at tne World’s Fair. 
The company’s exhibit shows the various types of rail joints pro- 
duced by patented machinery. The careful manufacture and perfect 
fit, giving three points of contact in one piece of metal, thus forming 
a rail joint of two symmetrical pieces, have secured for the company 
from both steam and electric railroads appreciation of the great 
value of this device. Over 20,000 miles of railroad track has been 
equipped with this rail joint in the past ten years. The company 
owns and operates the Albany Iron and Steel Works, at Troy, N. X 
It has on the market to-day types of joint for T-rails and girder 
rails that are made of rolled steel. The company also manufactures 
step or compromise joints to connect rails of different sections and 
obtain a perfect surface and gauge for abutting rails. These are 
made of cast steel. The company is now bringing out a new type 
of insulated rail joint, and also an electric bonding joint which 
will shortly be placed upon the market. The development of the 
business has made it necessary to organize a company in Canada 
for the exclusive use of Canadian patents originally owned by the 
company, and another corporation in London, England. This appli- 
ance has already been introduced in many foreign countries. 
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THE ALASKAN TELEGRAPHS. 

On another page of this issue will be found an interesting 
story by Mr. George C. Maynard, of the building of thé Alaskan 
telegraph system. The putting into service of this system dur- 
ing the present year was an important event, giving, as it does, 
telegraphic communication between this country and its largest 
territory. As it could hardly be expected that an Alaskan tele- 
graph system would at once prove a profitable investment, it 
was necessary that the work should be done by the government. 
It should be noted, however, that General Greely, the present 
head of the army signal service, believes in utilizing private 
systems where they are sufficient for the requirements of the 
government, and only building a government system where this 
ia found to be necessary. 

The Alaskan system was first started in 1865. The 
cable section, starting from Seattle, touches at five other points, 


the total length being something over 2,000 miles. The land 


system includes over forty stations, separated from each other 
by distances varying from three to sixty miles. Wireless teleg- 
raphy is also used at one point for transmitting messages a 
distance of 107 miles. There was no particular difficulty in 
laying the cable, except possibly the severe storms which gath- 
ered. It is worthy of note that this cable was constructed in 
the United States, and it is said that in operation its results 
are even better than those anticipated. In running the land 
lines much difficulty was encountered, both on account of the 
rough country through which they passed and the severe climate. 
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THE CHEMISTRY OF ELECTROPLATING. 
In a paper on the chemistry of electroplating, read at the 
recent International Electrical Congress, Professor Wilder D. 


Bancroft contributes another valuable study in the neglected 


field of electroplating. This art is carried out to-day generally by 
rule of thumb, with so-called practical men in charge, who carry 
on the work merely as they have been taught. A certain pro- 
cedure has been found to give good results. Why they do not 
know, and perhaps do not care, since the plater himself, as a 
rule, knows but little about chemistry and no more about 
electricity. 

Electroplating is essentially a chemical process, the electrical 
energy being merely a convenient tool for securing the desired 
deposit. In fact, there would seem to be no need for more 
electrical knowledge than a good understanding of Ohm’s law, 
the action of a primary cell, and the effect of current density 
upon the deposits. The problem is really chemical and should 
be studied in this light. In fact, Professor Bancroft holds 
that there is a good chemical reason for the action of those 
substances which are found to give good deposits when added 
to the plating solution. Thus, to point out one or two of the 
conclusions, it is held that a bad deposit is due to the precipita- 
tion of the metal with some salt or non-metal. Therefore the 
addition to the solution of anything which will dissolve this 
salt or non-metal will tend to prevent its precipitation and to 
improve the quality of the deposit. This reasoning seems 
sound. A chemist would probably say, “Why, of course, that 
is why they were added,” yet in most cases these solutions 
were found by the method of trial and failure. Professor 
Bancroft also considers the effect of current density and tem- 
perature solution upon the fineness of the deposit, holding that 
the action is entirely similar to that which takes place when de- 
positing crystals from a solution. While all who took part in 
the discussion after the reading of the paper did not agree 
with the author in all of his conclusions, they all agreed upon 
the desirability of studying the chemistry of this as well as 
other processes which, while designated as “electrical,” are really 


mainly chemical. 
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TRANSFORMER ACTION. 

To the layman the action of the electric transformer is 
wonderful and incomprehensible. To the electrician it is not 
less wonderful. The former probably believes that the mystery 
of this apparatus is concealed within its iron case. The latter 
is familiar with its construction, and to him the mystery is 
more deeply hidden, and there is less hope of ita complete ex- 
planation. It is not difficult to explain in popular terms the 
electrician’s idea of what is going on in the transformer. 

The electric transformer is a device for changing electric 


pressure. For some purposes a high pressure, but a small flow 


cf electricity, are most advantageous. For others it may be 


desirable to have a lower pressure, but a larger quantity. Thus, 
using an analogy, in operating pneumatic tools it is better to 
use air at a high pressure, since we will then be able to do the 
necessary work with a smaller quantity; but for ventilating a 
building a large volume of air must be supplied, and this should 
be done at a low pressure. Supposing, for some reason, it were 
desired to ventilate a building, and that it was thought advisa- 
ble to obtain the power necessary for this from compressed air 
supplied from a distance. The plan adopted would probably be 
to drive, by means of high-pressure air, a machine which would 
set the air throughout the building in circulation. This ventilat- 
ing machine would correspond, in a sense, to a transformer, 
but this analogy should be viewed rather as an illustration of 
what the transformer does, rather than how it does it. No 
mechanical or pneumatic or hydraulic analogy of electric action 
is entirely satisfactory. 

The electric transformer, then, is an apparatus which by 
means of a small electric current at a high pressure causes a 
larger electric current at a lower pressure to circulate; or, 
since the apparatus is reversible, the opposite action may take 
place. When used in the first way it is designated as a step- 
down transformer, and when applied for raising the pressure 
it is known as a step-up transformer. The construction of the 
transformer is the same whether it is used for stepping up or 
stepping down, but the case and other accessory devices may be 
modified to meet the conditions of the locality where it will be 
installed. 

The action taking place in a transformer is explained by the 
electrician as follows: it will be necessary to go back to two 
fundamental facts, neither of which can itself be explained. 
The first is the fact that when an electric current flows along 
any path, the material constituting this path acts as a magnet. 
The second is that if magnetic conditions about any object be 
varied, there would be a tendency for an electric current to flow 
in that object. The electrician states this by saying that an elec- 
tric current sets up a magnetic field around its conductor and, 
conversely, that if the magnetic field around a conductor is varied 
there will be a tendency for an electric current to flow in that 
conductor. A transformer is merely an apparatus for utilizing 
these two actions. An electric current which varies in strength 


is sent through a coil of wire, thereby setting up in the neighbor- 
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hood of that coil a magnetic field which varies as the current 


varies, A second coil of wire is placed near the first—that is 


to say, within the magnetic field set up by the first. The varying 
field produced by the varying current in the first coil will have 
a tendency to cause an electric current to flow in the second coil; 
and if there is a suitable path a current will flow. Why this 
should be so we do not know, for therein lies the mystery to the 
electrician. Any explanation offered consists merely of the state- 
ment of this action according to our necessarily indefinite ideas 
of what electricity, and the medium through which this action 
takes place, are. 

It should be noted that, in order that a current may be set 
up in the second coil or wire, it is not merely necessary that a 
current should flow through the first, but the current in the first 
must be one which varies in strength, because the current in the 
second coil is due not to the fact that it lies in a magnetic field, 
but that it les in a varying magnetic field. 

The means by which the electric pressure in the second coil 
is made different from that in the first is very simple. The 
pressure in each coil is proportional to the number of turns of 
wire in that coil. Thus, if we supply a current to the first coil 
at an electric pressure of, say, 1,000 volts, and this coil has 
ten times as many turns as the second, the electric pressure set 
up in the second coil will be one-tenth of that in the other, or 
only 100 volts. On the other hand, since we must take out of the 
second coil as much power as we put into the first coil—neglect- 
ing the losses which necessarily take place in any contrivance— 
the current flowing in the second coil will be approximately ten 
times as great as that which passes through the first coil. It 
may be said that the power supplied to any electrical device is 
approximately equal to the product of the pressure and the cur- 
rent flow. 

The transformer then consists essentially of two coils of wire 
placed close together. In order to keep these devices as small 
as possible it is necessary that the magnetic field set up should 
be as intense as possibie, and this is accomplished by placing the 
two coils on a ring of iron, usually built up of iron stampings. 
Further, since the low-preggure coil carries a larger current than 
the high-pressure coil, the cross-section of the wire used in the 
former issalways larger. 

The transformer is one of the most important devices used in 
electrical work. At the same time, it is one of the simplest 
and one of the most efficient—that is to say, for a given amount 
of power supplied to it it will pass on a larger proportion than 
almost any other device. While simple in principle the con- 
struction frequently becomes complicated, because of the pre- 
cautions which must be taken to confine the electric currents to 
their proper paths, and because of the desirability of keeping 
the devices as small as possible. It is upon this apparatus that 
the success of the alternating-current system depends, since, by 
means of it, small quantities of electricity at high pressure can 
be transmitted from point to point with small loss, and then 


transformed to larger quantities at low pressures euitable for 
human use. 
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THE GAS TURBINE. 

The mechanical simplicity of the ideal steam turbine appeals 
strongly to the engineer. On the other hand, this device is 
operated by a process which is inefficient. The chemical energy 
of coal is first transformed into heat, this is then transferred to 
water, converting the latter to steam; and the steam, convert- 
ing part of its heat energy into kinetic energy, transfers part of 
the latter to the turbine. 
of this operation and transfer the energy from the gases, which is 
in the form of heat, directly to the turbine itself? In other 
words, why not construct a gas turbine? 

The idea is by no means new. In fact, attention was called 
to this possibility about the middle of the last century, and a 


Why not eliminate the steam part 


patent for such a device was applied for in Germany more 
than forty years ago; but at that time the need for improving 
the efficiency of our prime movers was not so pressing as it is 
mow, and the mechanical difficulties of constructing a gas tur- 
bine probably seemed insurmountable. However, since the steam 
turbine has been brought to a condition where it now promises 
to take a large part in the future development of electrical in- 
dustry, the gas turbine is again receiving consideration, in the 
hope that the knowledge gained in the development of the former 
may enable us to obtain at least some idea of the possibilities 
of the latter. This interest is not confined to one place, and it 
is rather significant that, during the past week, three independ- 
ent discussions of the gas turbine came to hand. At a recent 
meeting of the Institution of Mechanical Engineers, of Great 
Britain, Mr. R. M. Neilson read a paper entitled “A Scientific 
Investigation into the Possibilities of Gas Turbines,” an abstract 
of which will be found on another page of this issue. In the 
current number of the Engineering Magazine there is a dis- 
cussion of the work of Messrs. Armengaud and Lamale, a de- 
scription of which appeared in our last issue, an ac- 
count of which appeared in a Swiss journal ; and in the Electrical 
Engineer (London) for October 21 there is a note on this sub- 
ject, in which the work of Dr. S. F. Stolze, of Charlottenburg, is 
described briefly. It was Dr. Stolze who applied for the German 
patent, mentioned above. This was granted but recently, and, 
& 200-horse-power turbine is now being constructed according 
to his designs. 

The paper by Mr. Neilson discusses a number of ways in 
which the fuel energy may be converted into mechanical energy 
by means of the turbine. He finds that several of these processes 
give high ideal efficiencies, but that they would be difficult, if 
not impossible, of application on account of the limitations of 
the material which must be used in constructing the turbine. A 
high ideal efficiency goes with a high temperature of combustion. 
From considerations of efficiency alone it would seem desirable 
to have this maximum temperature as high as 2,000 degrees 
centigrade, but Mr. Neilson thinks that, from considerations of 
the material which can be used, the temperature in the turbine 
should not be more than 700 degrees centigrade, unless means 
is provided for cooling the turbine blades. If cooling be adopted, 
the efficiency of the process is lowered. If the gases be cooled 
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before coming in contact with the turbine blades by means of a 
diverging nozzle, such as is used in several types of steam 
turbines, the velocity attained by the discharge gases is too high 
to be utilized economically in any form of turbine we are able 
to construct to-day. These difficulties suggest certain modifica- 
tions, such, for instance, as cooling the gas by means of water, 
and using the steam thus generated either to drive another 
turbine, or mixing it with the burned gases and using it in the 
same turbine. A process of this kind lowers the ideal efficiency 
and increases the volume of the working fluid, but it may permit 
a higher practical efficiency to be obtained. Mr. Neilson con- 
cludes that there are several cycles which offer possibilities of 
success. What the probabilities are can not be determined from 
lack of experimental knowledge, and directions in which such 
investigations should be carried out are indicated. 

It is rather interesting to note that Mr. Neilson’s cycle 3— 
that is, the one in which the temperature of the gases is cooled 
by causing them to produce steam—is the one which is being 
used in the Armengaud-Lemale and the Stolze turbines. 

Undoubtedly we are in a better position to-day to develop 
a satisfactory gas turbine than we were when it was first pro- 
It should be remembered 
that it was many years after an engine of this description had 
been constructed before it even received any recognition. Whether 


posed to construct a steam turbine. 


the same fate awaits the gas turbine we can not say, but it 
hardly seems probable; nor, on the other hand, does it seem likely 
that the steam turbine will be discarded shortly. However, should 
the unexpected happen, the engineering ability and money which 
have been expended in bringing this machine to its present state 
will not have been wasted, for the success of the gas turbine 
will depend largely upon our experience in the construction and 
operation of its steam brother. 
SUBWAY VENTILATION. 

The report circulated in one of the New York papers that 
the ventilation of the subway is insufficient and the air there 
is very poor in oxygen need cause no anxiety. The method 
by which this has been determined is questionable, and it is 
probable that the samples of air were taken too soon after 
the subway was started to give a fair test of what conditions 
The fact 
that a large difference was found in certain of the samples of 


will be when they have settled down to normal. 


air taken at different points would seem to show that this is 
not yet so. It will be an easy matter to have the quality of air 
tested carefully, and should it be found that the movement 
of trains does not produce as much ventilation as was hoped, 
it will not be difficult to instal] fans at proper points and thus 
It should be remembered that the subway 
is an enclosed space, and hence, like any occupied building, 


rectify the matter. 


will contain, under normal conditions, a smaller percentage of 
oxygen than will the free air outside. It should also be re- 
membered that carbon dioxide is not an active poison, but 
is merely a neutral gas. Air which is poor in oxygen is not 
necessarily injurious, as its fault lies merely in the lack of 
a desirable quality. 
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A Scientific Investigation of the 
Possibilities of Gas Turbines. 


At a recent meeting of the Institution 
of Mechanical Engineers, of Great 
Britain, a paper entitled “A Scientific 
Investigation of the Possibilities of Gas 
Turbines” was read by Mr. R. M. Neilson. 
In this paper the author considers various 
methods of converting the chemical energy 
of gas into mechanical power by means 
of a rotating engine or turbine. The 
subject is treated by determining the 
highest possible efficiency through an ap- 
plication -of Carnot’s formule for the 
efficiency of an ideal heat engine. At the 
same time, the amount of negative work— 
that is to say, the work which must be 
(lone on the gases before combustion takes 
place, and in order to drive them out of 
the engine—must be determined. 

In applying Carnot’s cycle, it should 
be remembered that all the heat is put in 
at the higher temperature, and all is 
withdrawn at the lowest temperature. 
This is a condition seldom obtainable in 
practice. An increase in the range of 
temperature does not necessarily cause a 
thermodynamic gain, and it is possible 
largely to increase the range of temper- 
ature—as, for example, by superheating 
the steam before use in a steam engine— 
without thermodynamically increasing 
the efficiency more than a small per- 
centage. We should seek, not so much 
to get the maximum and minimum tem- 
peratures, respectively, as high and as 
low as possible, but to get the mean tem- 
perature at which heat is given to the 
gas and the mean temperature at which 
heat is withdrawn from it, respectively, 
as high and as low as possible. Of these 
two temperatures, the lower one is usually 
by far the more important. An ideal gas 
engine, working on Carnot’s cycle between 
limits of temperature of 2,000 degrees 
absolute and 300 degrees, will lose as 
much by an increase of 100 degrees to 
the lower as it will by a decrease of 
500 degrees from the higher tem- 
perature. 

Considering the process applicable to 
gas turbines, there are four cycles on 
which it seems to the author that these 
could be worked with a possibility of 
good results. These four cycles are taken 
up serially, and under each several cases 
are considered. 

In cycle 1 the working fluid is com- 
pressed adiabatically. Heat is then sup- 
plied by a combustion at a constant 
pressure. The gas expands adiabatically, 
and the fluid is cooled at a constant 
pressure. Reciprocating gas engines have 
heen worked on this cycle, but they have 
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never become common. The engine whose 
cycle most closely approaches this is the 
Diesel, but here there is no decided con- 
stant-pressure line. If the fuel and air 
are brought into contact only on entering 
the cylinder, it is difficult to get perfect 
combustion during a period of constant 
pressure. If the air and fuel are mixed 
previously, the charge will fire back oc- 
casionally. In applying this process to 
gas engines, the air and fuel may be 
brought together in a nozzle which there- 
after diverges, with the idea that the air 
and fuel combine on meeting, and the 
products of combustion will acquire a 
high velocity in the divergent nozzle, with 
which velocity they are directed against 
the turbine buckets. The author doubts 
if combustion under this condition would 
be quick enough to give a good efficiency. 
If combustion takes place previously in 
a chamber of large size, from which the 
hot gases are conducted to the turbine, 
better results might be expected. There 
should not be as much difficulty in ap- 
plying this cycle to a turbine as when it 
is attempted to work reciprocating en- 
gines to it. One advantage obtained by 
the use of the turbine will be the absence 


‘of hot waste gases mixed with the fresh 


air and gas to be compressed. This cycle 
allows a fairly high ideal efficiency to be 
attained with a moderate maximum tem- 
perature. The latter point is of great 
importance if it is desired to use a turbine 
of the Parsons type. A Parsons turbine 
could probably be designed to withstand 
a temperature at its blades of about 700 
degrees centigrade without cooling. 
CYCLE I. 


If the gas is to be used in a Parsons 
turbine without cooling arrangements, 
the maximum temperature must not ex- 
ceed 700 degrees centigrade. If the in- 
itial temperature be seventeen degrees 
centigrade and the initial pressure be 
fifteen pounds absolute, and if the gases 
are first compressed to forty-two pounds 
absolute, the absolute temperature will be 
about 389 degrees. Let combustion then 
take place until the temperature has 
reached 973 degrees absolute. Then the 
gases may expand adiabatically until the 
pressure falls to fifteen pounds absolute, 
and the fluid be exhausted into the atmos- 
phere. It is found that the ideal efficiency 
of this cycle is 0.25, and the ratio of the 
negative work to the gross work is 0.4. 
In case 2 of this cycle it is assumed that, 
by means of cooling devices, an initial 
temperature of 2,000 degrees centigrade 
is allowable. Some cooling arrangement 
must be devised, but there should be no 
great difficulty in passing water through 
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the rings which support the moving 
blades in a way similar to that adopted 
by Mr. Parsons for heating them by 
means of circulating steam. This case, 
which works between the same pressures 
as case 1, gives the same ideal efficiency, 
but reduces the ratio of the negative work 
to the gross work to 0.17. In case 3 of 
cycle 1, it is assumed that higher compen- 
sation will be allowable. Let this be 300 
pounds per square inch absolute. The 
temperature at the end of compression 
will then be 682.5 degrees absolute. Al- 
lowing the maximum temperature after 
combustion to be 2,000 degrees centi- 
grade, as in case 2, the ideal efficiency is 
found to be increased to 0.58, but the 
ratio of the negative work to the gross 
work has been increased to 0.3. In case 
1 the ratio of the negative work to the 
gross work was 0.4. What will be the 
efficiency if the same ratio of negative 
work to gross work is allowable, with a 
maximum temperature of 2,000 degrees 
centigrade? It is found, case 4, that this 
will give an ideal efficiency of 0.68. 

In case 3a of the cycle, instead of cool- 
ing the turbine by means of circulating 
water, as assumed in case 3, the tem- 
perature of the gases may be reduced by 
previous expansion in a diverging nozzle. 
More than one nozzle may be employed, 
but to reduce the radiation losses the 
nozzles should be large and few in num- 
ber. Suppose the gas is compressed 
adiabatically to 300 pounds absolute, and 
is then heated at constant pressure to a 
temperature of 2,273 degrees absolute, as 
in case 3. Now, let the gas expand in 
a suitable nozzle adiabatically until the 
pressure falls to fifteen pounds absolute. 
‘The temperature will be 966 degrees ab- 
solute. This is just below the temperature 
fixed as a maximum for a turbine without 
artificial cooling—that is, 700 degrees 
centigrade. The efficiency will therefore 
he the same as in case 3, and the ratio of 
the negative work to gross work will also 
he the same. 

The velocity of the gas as it leaves the 
nozzle is 5,290 feet per second. The 
velocities of the steam jets employed in 
De Taval steam turbines are less than 
this, for if operated with saturated steam 
at fifty pounds absolute expanded to a 
pressure of 0.6 pounds absolute, the 
velocity acquired is 3,690 feet per second. 
If saturated steam at 300 pounds abso- 
lute were treated similarly, the velocity 
would be 4,380 feet per second. To get 
the best results from a fluid velocity such 
as 5,290 feet per second would require 
a single turbine wheel with a vane speed 
which can not be obtained at present for 
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want of a sufficiently strong and light 
material. 

The frictional losses in the nozzles of a 
gas turbine will probably be less than 
those in a steam turbine with the same 
velocity of exhaust from the nozzle. 

Case 4a, let the gas be compressed 
until the ratio of the negative work to 
gross work is 0.4, as in case 4. The 
pressure is 818 pounds absolute. Let the 
maximum temperature be 2,000 degrees 
centigrade. Let these gases after com- 
bustion expand in a divergent nozzle to 
reduce the maximum temperature to 700 
degrees centigrade, so that the gas can 
be used in the turbine without cooling 
arrangements. The gas is then further 
expanded in the turbine. The pressure, 
as it enters the turbine, will be forty-two 
pounds absolute, and the loss of pressure 
in the turbine may be twenty-seven 
pounds. The velocity will be 5,280 feet 
per second. The ideal efficiency will be 
0.68, being the same as in case 4. 

It seems to the author that an engine 
on this cycle, according to the last two 
cases or between them, has good prospects. 
The ideal efficiency is high—from 0.58 
to 0.68—though how near one could ap- 
proach this in practice would depend 
upon the losses in the motor proper and 
on the losses in the pump. The losses in 
the motor would consist of radiation and 
conduition, fluid friction, bearing fric- 
tion and incomplete expansion. The first 
will be large, but shduld be less than in 
turbines using saturated steam. The 
third will be small, and the fourth loss 
should be moderate. It is difficult to 
estimate pump losses, but a fairly efficient 
rotary air compressor should not be an 
impossibility. 

While the ratio of the negative work to 
gross work is high, the bulk of the turbine 
would probably be small for its power. 

CYCLE II. 


In cycle 2 it is supposed that the fluid 
is compressed adiabatically to, say, 101 
pounds per square inch absolute. The 
temperature is then 500 degrees absolute. 
It is then heated at constant volume by 
explosion, the mixture being such that the 
temperature rises to 200 degrees centi- 
grade. The pressure will be 459 pounds 
absolute. The gas is allowed to expand 
adiabatically until its pressure is atmos- 
pheric, when its temperature will be 855 
degrees absolute. It is cooled at that 
pressure until it resumes its original 
state. This cycle gives an ideal efficiency 
of 0.55, and a ratio of negative work to 
gross work of 0.23. The cycle very nearly 
resembles the common practice of to-day 
with reciprocating explosion engines. 
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The expansion, however, is continued to 
atmospheric pressure, which is not de- 
sirable in a reciprocating engine, on 
account of the extra length required to 
be given to the cylinder. 

This gas could not be allowed in an un- 
cooled turbine at the maximum tem- 
perature, but if expansion were performed 
wholly or nearly wholly in a divergent 
nozzle, the temperature exit from the 
nozzle would be sufficiently low to allow 
the gases to enter an uncooled turbine. 
Let this be 700 degrees centigrade. The 
mean pressure on leaving the nozzle will 
be 23.5 pounds absolute, and the mean 
velocity will be 4,120 feet per second. 

These two cases of cycle 2 give higher 
efficiencies than cases 1 and 2 of cycle 
1, but the ratio of negative work to 
gross work is greater. The efficiency is 
nearly as great as in case 3 of cycle 1, 
but is considerably less in case 4 of the 
same cycle. There are two objections to 
the use of cycle 2 for turbines which must 
be set against the advantage which tur- 
hines possess over reciprocating explosion 
inotors. One of these is that explosions 
at constant volume have to take place 
intermittently, while a turbine desires 
a continuous supply of fluid. If this 
supply is not continuous the power of the 
turbine is less than it would otherwise be 
for a given size of machine, and the in- 
itial cost of the bulk, and, most im- 
portant, the loss of friction, are greater 
in proportion for the power developed 
than they would otherwise be. The other 
objection is that the fluid must leave the 
explosion chamber at varying pressure. 
This necessitates the fluid entering the 
turbine casing either at varying pressure 
or varying velocity, which is objectionable, 
as the speed of rotation during the period 
of a cvcle can not be made to vary cor- 
respondingly. The latter objection might 
he met by employing a parallel-flow tur- 
bine of the De Laval type, having long 
radial blades, and causing the nozzles to 
be altered in position according to the 
pressure, directing the gas against the 
outer ends of the blade at high 
pressure and against the inner ends 
at low pressure. The difficulty could 
also be met by first expanding the 
vas in a reciprocating engine to a certain 
pressure, and then passing it to the tur- 
bine to complete the expansion. 

Let cycle 2 be adopted, but let the 
compression be carried to 818 pounds 
absolute, as in case 4 cvele. One obtains 
with a maximum temperature of 2,000 
degrees centigrade a maximum pressure 
of 2.045 pounds absolute. This gives a 
high ratio of negative work to gross work. 


79 


Assume, then, a lower compression of 
only 417 pounds absolute. Working with 
the same maximum temperature—2,000 
degrees—the maximum pressure will be 
1,265 pounds absolute, the ideal efficiency 
will be 0.68, and the ratio of negative 
work to gross work 0.38—that is, the 
efficiency is the same as case 4, cycle 1, 
where a compression of 818 pounds ab- 
solute was assumed. The ratio of nega- 
tive work to gross work is also the same. 
In this case the excessively high maxi- 
mum pressure is objectionable. 

If the expansion take place in a di- 
vergent nozzle until the temperature falls 
to 700 degrees centigrade, the gas will still 
have a pressure of seventy pounds abso- 
lute, or the mean velocity of exit from the 
nozzle will be 4,300 feet per second. If 
the gas be expanded down to twenty-five 
pounds absolute, the temperature will be 
741 degrees absolute, and the mean ve- 
locity will be 4,380 feet per second. 

CYCLE III. 

It has been proposed, when a water 
jacket is emploved, to utilize the heat 
passed into the jacket by causing this to 
generate steam from the water. This 
steam could then receive further heat 
from the products of combustion, which 
would, therefore, be reduced in tempera- 
ture, while the steam would be super- 
heated, and the steam and product of 
combustion could then expand adiabatic- 
ally, doing work in the same or in sepa- 
rate turbines. This plan would affect the 
efficiency in several cases considered of 
evele 1. Cooling arrangements are not 
required in case 1 in eycle 1, so this need 
not be considered. In case 2 of cycle 1, 
let it be supposed that the combustion 
chamber is jacketed, and the jacketed 
water is heated and converted into steam 
by heat taken from the products of com- 
bustion, which have their temperature 
thus lowered from 2,000 degrees centi- 
grade to 700 degrees centigrade—the 
temperature at which they can be allowed 
in an uncooled turbine. The portion of 
the heat which can now be converted into 
work will not be as great as in the original 
scheme, since some of it is carried off 
in the exhaust steam. This transfer of 
heat from the gas to the water lowers the 
ideal efficiency, but since, in any case, a 
large amount of heat must be lost in 
practice when the products of combustion 
enter the turbine casing at a temperature 
such as 2,000 degrees centigrade, it may 
be that when the temperature is lowered 
by generating steam, rather than by the 
use of a water jacket, a higher working 
efficiency will be attainable. 

Case 3 of cycle 1 could be modified and 
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the temperature reduced by the genera- 
tion of steam as just considered. The 
maximum temperature may be reduced to 
700 degrees centigrade by employing the 
heat so given up in heating water and 
generating and superheating steam up to, 
say, 300 pounds absolute, the same press- 
ure as the products of combustion, and 
superheated to 700 degrees centigrade at 
this pressure. The steam and gas could 
then be expanded adiabatically in the same 
or in separate turbines. The ideal effici- 
ency would be reduced to 0.33, and the 
ratio of negative work to gross work would 
be increased to 0.41. However, the prac- 
tical efficiency might be largely increased, 
as the various steps in this cycle would be 
as follows: The gas is compressed until its 
pressure is 300 pounds absolute and its 
temperature is 409.5 degrees centi- 
grade. It is then heated by combustion at 
constant pressure until its temperature 1s 
2.000 degrees centigrade. Heat is then 
withdrawn at constant pressure and trans- 
ferred to the water and the steam, the 
temperature of the gas falling to 700 
degrees centigrade. The gas then ex- 
pands adiabatically until the pressure is 
fifteen pounds absolute, and the tempera- 
ture is 140 degrees centigrade. The 
ideal efficiency is 0.33, the loss as com- 
pared with case 3 cycle 1 being due to 
the relatively low efficiency of the steam 
cycle, which is only 0.28. The latter 
efficiency, however, is not low for a steam 
engine. 

Cycle 2 could be modified in the same 
way as cycle 1, by combining steam with 
the gas. However, case 2 of cycle 1 could 
not be so treated. 

All of these cycles might be modified 
hy extending the adiabatic expansion line 
below atmosphere. This would require 
compressing the fluid back again to atmos- 
pheric pressure; but this compression is 
isothermal or between isothermal and adia- 
batic, and there will consequently be an 
increase in the efficiency. 

CYCLE Iv. 

The fourth cycle considered is one in 
which an ideal efficiency can be obtained 
at a low compression and without having 
an abnormally high ratio of negative 
work to gross work. In this cycle let the 
fluid be at 1,592 degrees centigrade and 
the pressure at thirty pounds absolute. 
Now let combustion take place at constant 
pressure until the temperature reaches 
2,000 degrees centigrade. Then let the 
gas expand adiabatically until the press- 
ure is atmospheric. The temperature will 
be 1,592 degrees centigrade. Now pass 
the gas through a regenerating chamber 
and cool it at constant pressure until the 


ELECTRICAL REVIEW 


temperature is eighty degrees centigrade. 
The gas escapes into atmosphere and cools 
at constant pressure to seventy degrees 
centigrade. A new charge of gas is taken 
in and compressed adiabatically until the 
pressure is thirty-five pounds absolute 
and the temperature eighty degrees centi- 
grade. The fluid is then passed through 
the regenerating chamber and is heated 
at constant pressure until it reaches the 
starting point. In this cycle the ratio of 
negative work to gross work is 0.16, the 
ideal efficiency being 0.84. The ideal 
efficiency is high, but the highest actual 
efficiency obtainable would probably be 
much below this, since there would be 
great loss in the regenerator. It would 
not be practical to reduce the tempera- 
ture of the exhausting gases in the gener- 
ator to eighty degrees centigrade nor to 
raise the temperature of the fresh gases 
in the regenerator to 1,592.degrees centi- 
grade. If the losses in the regenerator 
and in the passages leading to it and from 
it amount to fifty per cent of the heat 
which is ideally given in or taken from 
the regenerator, these losses would have 
to be made up by extra heat given to the 
fluid by combustion, and the efficiency 
would fall to 0.3. This does not take 
into account the losses in the motor 
proper and in the pump. This cycle may, 
however, give sufficiently good results 
when used with turbines to justify its 
use. It promises better results with tur- 
bines than with reciprocating engines. 
The disadvantage of this cycle is that gas 
at a very high temperature has to be con- 
veved from the regenerator to the turbine. 
This forecs us to have the turbine close 
to the regenerator, and it would be 
necessary to build the regenerator of 
brickwork, and to build the turbine into 
this brickwork—a construction which 
would very much limit the usefulness of 
the evele. 

Comparing the several cases considered, 
it is seen that high ideal efficiency is, 
as a rule, accompanied by a high ratio of 
negative work to gross work. Cycle 4 is, 
however, an exception to the rule, as it has 
the highest ideal efficiency and the lowest 
ratio of negative work to gross work. This 
method of lowering the maximum tem- 
perature can be applied to other cases. 
Thus, with cases 1 and 3 of cycle 1 there 
should be no necessity of using a regener- 
ator of brick or such like refractory ma- 
terial. There are, of course, many other 
cycles and modifications which might be 
investigated. 

Although the practical efficiency of an 
engine is usually of great importance, 
there are many occasions on which very 
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poor efficiency will be tolerated if other 
conditions are satisfactory. If small gas 
turbines were sold at a low price, and if 
they required little attention and did not 
readily get out of order, they might be in 
great demand, even though the gas con- 
sumption per brake-horse-power-hour were 
high. When the average use is not more 
than 100 brake-horse-power-hours per 
week, a reduction of $50 in the initial 
cost is of more consequence than a re- 
duction of two cubic feet per brake-horse- 
power-hour in gas consumption. Many 
would be willing to allow an additional 
five cubic feet of gas per brake-horse- 
power-hour if thereby they were saved 
considerable trouble and anxiety, and the 


expenses in the working of the engine were 
small. 


To produce a gas turbine cheaply it 
would seem necessary to avoid entirely re- 
ciprocating parts and to be content with 
a low compression. Cycle 1, case 1, seems 
to lend itself to cheapness of contruction 
and simplicity, but it might be advisable 
to reduce the compression at the expense 
of efficiency. A rotary pump could under- 
take the compression. It is suggested 
that a suitable field for the gas turbine 
would be on motor cars, since the vibra- 
tion of the reciprocating engine is ex- 
tremely objectionable there. They might 
also be used for individual driving of 
machine tools in shops, if the construction 
were such that they could be set down 
anywhere like an‘electric motor. The 
power of the gas engine might be varied 
with an insignificant variation of the 
speed by cutting out one or more of the 
nozzles or admission ports. If one flame 
supplied all the nozzles or admission ports. 
it would be necessary to control the fue! 
and air supplies to the flame in conjunc- 
tion with the mechanism which cuts off 
the nozzle or admission ports. It will, 
however, usually be advisable to supply 
the air and fuel to the flame at a con- 
stant velocity, and although this could be 
done when one flame supplies a varying 
number of nozzles, it might be expedient 
to have a separate flame and a separate 
combustion chamber for each nozzle. 

A satisfactory comparison of the various 
cycles and cases is difficult, because of the 
lack of experimental data. The following 
points should be investigated: losses 1n 
pneumatic compression to high pressures 
with reciprocating compressors, wit 
rotary compressors, or with a combination 
of these two; the expansion of hot gases 
in diverging nozzles; and radiation losses 
and transference of heat from gases i 
metals at high temperatures. A mon 
set of experiments on these three pom 
would aid immensely in solving the 
gas turbine problem, and the expen? 
necessary for this would be small com- 
pared with the importance of aiding 12 
the production of a successful gas turbine. 
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An mistorical Sketch of a Noteworthy Achievement in the Building of Government Telegraph Lines. 


The Alaskan Telegraph. 
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The Story of the Alaskan Telegraph 


from Its Inception in 1865 to Its Successful Working in October of 1904. 


HE Alaskan telegraph was com- 
menced by Frank Pope in 1865 


and finished by General Greely in 
1904. The pioneer work on the great 
undertaking is worth a long story, but it 
can have only a brief word here. Under the 
pressing need of telegraphic communica- 
tion between the new world and the old, 
Perry McDowell Collins started a gigantic 
enterprise which contemplated a system 
of land and submarine lines reaching 
from Vancouver up to the northwestern 
tip of the continent, across Bering 
Strait, and through Siberia to Moscow. 
Bering Strait is forty miles wide; from 
that place to Vancouver is 1,800 miles, to 
Moscow 7,000 miles. Collins . secured 
government concessions, provided funds 
and sent out numerous'exploring and con- 
struction parties under the general di- 
rection of Charles S. Bulkley. Franklin 
Leonard Pope was in charge of the ex- 
plorations of the American division and 
his brother Ralph was one of his assist- 
ants. George Kennan was in the Siberian 
party. His experience at that time led 
him to much more extensive experiences 
in Russian affairs at a later time. If the 
telegraphic enterprise of 1865 had been 
carried to success, and permanent com- 
munication between the greatest of re- 
publics and the biggest of empires been 
established, Kennan would not now be 
barred out of Russia and engaged in writ- 
ing news of her wars—and Russia would 
not have a war for anybody to write up. 

For a year and more work on the 
overland line went forward vigorously. 
Routes were selected and cleared, ship- 
loads of material were forwarded and dis- 
tributed and considerable stretches of 
line were put up. At the works of W. 
T. Henley, in London, 525 miles of cable 
for the Bering sea section was manu- 
factured and shipped. The deep water 
portion of this cable was a little smaller 
than the first Atlantic cable (one-half 
inch in diameter), the shore end meas- 
ured one inch. It is stated that this cable 
is now in service somewhere in the East 
Indies. 

In the midst of the work came tidings 
of the successful completion of the At- 
lantic cable, rendering overland communi- 
cation unnecessary, and the undertaking 
was abandoned, or rather it was laid 
aside to wait until science and civilization 
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should catch up with American enterprise. 
Since that time Bering sea has been 
the objective point of the telegraph from 
both directions. Russia, under the con- 
stant stress for military domination, has 
forced its lines to the Pacific; while the 
United States, filled with the spirit of 
humanitarian development, has steadily 
pressed forward into the northwestern 
land. It is a significant fact that, while 
the Alaskan telegraph has been built by 
the war department, primarily as a 
military measure, it has been regarded 
from the outset as a temporary ex- 
pedient, with the intention of turn- 
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ing it over to private companies just 80 
soon as they are ready to undertake its 
maintenance and furnish the government 
the service it requires. 

When General Albert J. Myer was at the 
head of the Army Signal Service, and the 
telegraphic transmission of weather re- 
ports was commenced, he strongly favored 
the permanent establishment of a govern- 
ment telegraph system, and not only 
wished to have it put under his manage- 
ment, but advocated the purchase by the 
government of all the telegraph lines in 
the country and the placing of them under 
his control. At that time Lieutenant 
(now Brigadier-General) Greely was at- 
tached to the signal service but did not 
share the views of his chief on this point. 
He has now been the chief signal officer 


for nearly twenty years and has brought 
the service up to the highest degree of 
efficiency and reliability. He undoubtedly 
understands the subject of the transmis- 
sion of intelligence in the army better 
than any other person. He is charged 
with the duty of providing means of 
instant communication between all por- 
tions of the army at all times. He be 
lieves in utilizing the facilities of private 
telegraph and telephone companies where 
these are sufficient for the requirements 
of the government, and in building lines 
where necessary. The Alaskan lines have 
been established in pursuance of this 
policy, and whenever the amount of busi- 
ness in this territory becomes sufficient to 
warrant the maintenance of commercial 
lines these military lines will be replaced 
by private companies. 

The plan of the government, as deter- 
mined by legal enactment, provided for by 
congressional appropriations and carried 
out by the officials of the signal corps, 
contemplated the establishment of a com- 
plete system of land lines, aerial lines and 
submarine cables which should bring, bv . 
routes entirely on American territory, 
every military station in Alaska into tele- 
graphic communication with the head- 
quarters of the Department of the Co- 
lumbia and, through facilities furnished 
by connecting commercial lines, with 
Washington and the rest of the world. 

The country through which the Alaskan 
lines run probably presents as many diffi- 
culties as any portion of the world. A 
few of its picturesque characteristics are 
mountains towering into the skies; un- 
fathomable gorges; impenetrable forests ; 
glaciers and avalanches that rival all 
Europe ; rivers wide, deep and swift; 
immense unexplored and uninhabited 
regions ; winter weather that makes noth- 
ing of sending the thermometer down 
to — 60 degrees Fahrenheit. General 
Greely, in reporting the completion of 
the work, savs: 

“It will be admitted that the undertak- 
ing is unique in the annals of telegraphic 
engineering, whether one considers the im- 
mense extent of territory, its remoteness 
from the United States, the winter in- 
accessibility of the regions, the severity 
of the climate, the uninhabited and track- 
less districts, or the adverse physical con- 
ditions. If plotted on a map of the 
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United States this system would reach 
from Wyoming to the Bahamas, off the 
coast of Florida. The cables would reach 
from Newfoundland to Ireland, and the 
land lines from Washington to Texas. 

“Tts totality also comprises elements not 
elsewhere combined in a single system— 
submarine, land and wireless methods, all 
worked as one component and harmonious 
system. The entire construction of 3,738 
miles includes not only 2,127 miles of 
cable and 1,504 miles of land lines, but 
also a wireless system of 107 miles. 

“The United States has brought south- 
eastern Alaska, the Yukon Valley and 
the Bering Strait region into telegraphic 
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communication with the rest of the 
civilized world. ‘There yet lacks to com- 
plete the dream of a half century of tele- 
graphically uniting America and Asia via 
Bering Strait a cable to the Asiatic shore 
and a Russian land line of about 1,500 
miles to Nikolaevisk. 

“The signal corps wireless station at 
Nome could communicate with a similar 
station on the Kamchatka coast, but the 
infertile and sparsely inhabited country, 
thence to the nearest Russian station of 
Nikolaevisk, renders such an enterprise 
unlikely. 


“Tt is important to note that the com- 
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pletion of the Alaskan lines perfects the 
military intercommunicating system of 
the United States. The President or 
Secretary of War can now reach, over 
strictly American lines of telegraph and 
cable, every important military command 
from the icy waters of Bering Strait to 
the tropical seas of the Sulu archipelago, 
with the exception of the legation guard 
at Peking.” | 

The offices on the Alaskan lines and the 
distances between them are as follows: 
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Söattle crece pias ei Sarna Benge 0 
DICK AS ike cau eadud eaceae el ee cadens 1070 
Juneau Fyne chia ha Gora an eke ears 292 
Fort William H. Seward........... 101 
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Fairbanks ...................000-. 41 
CHOOG:. E A E ura o¥ bet 15 
Nenana .......... ccc cece cece cece 47 
Tolovana ............... ccc cece 55 
Baker 655i Shy dete Rio wit tS cat, i 37 
Glon foi bres hse ese Re livig ERA sen 18 
Rampart ............... ccc ce ceee 30 
CORDES cespe rurat tee or Ae deren 35 
Fort Gibbon....................... 45 
Birches ..................000005.. 55 
Kokrines ......................... 40 
Melozi ........ 0... ce ceca 38 
Louden: | 3 oes hit ck ot Gere ou ee rece 35 
Koyukuk fe asieng ad we dae ek me ed 48 
NUCO 4. pate geiniace ee bee borane eal: 32 
Kaltag ......o ites hkl Sip ical eek 40 
Old Woman ...................... 45 
Unalaklik ......0.0..........0008., 50 
Golsovia ............. cece eee 30 
Saint Michael..................... 35 
Safety (wireless) .................. 107 
Fort Davis................0..0000. 20 
Nome 6 esc derctd ts fon bute a eonedaed 4 


SKAPWOY arcicrrirera me e ie D aoia 20 
Valdes..... iis Sota anneer 596 
TELEGRAPH. 

Fort Liscum...................... 0 
Lowe River................0000005 5 
Valdes (6 oa uti es Ses eS ea aeh 3 
Keystone ........ 02 cee eee eee 12 
Saina snina te eas e SS 19 
Teikhell hrat wataiant-a dase aS 4 eee 24 
Tonsina 644s te kie od oe are eae eae tes 24 
Copper Center. .cak 46 esau cae 25 
Christochina ...............00008. 66 
MentaS (4.544004 cab ici sadeeneads 46 
Tanana Crossing................5. 51 
Ketchumstock ...............0.008 55 
North POPKiscig44 228 knew clan eaes 30 
Fort Bebertinccccc ist eas a beac da 68 
Boundary “xicusew 20h odes aes 12 
Summit os 2. 652. 3.8 OR RW Vied.cbd eatace els 54 
Central. 5505 nd is Fhe Sate eee 58 
Goodpaster .......... 00 eee ee es 32 
Salcha sic4 bs bribe abe de ees 60 


SEWARD. 


Connections with outside commercial 
lines are made with the Western Union 
Telegraph Company and the Postal Tele- 
eraph-Cable Company at Seattle, with the 
Dominion government line at Fort 
Kebert, with the White Pass and Yukon 
line at Skagway and with the long- 
distance telephone line at Nome. Auto- 
matic repeaters are used in the offices at 
Ketchumstock and Fort Gibbon. 

THE LAND LINES. 

The land line consists of one No. 9 gal- 
vanized iron wire, carried principally 0n 
wooden poles of various sizes and lengths 
cut from the nearest forest. In some 
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places iron poles are used. Between Tolo- 
vana and Nenana, a distance of fifty-five 
miles, an insulated copper wire is laid on 
the ground or hung on branches of trees. 
Lack of funds prevented the building of 
a pole line on this section. The insulated 
wire is frequently broken by moose which 
become entangled in it. Along extensive 
stretches of the line routes from ten to 
forty feet wide were cut through dense 
forests. In such localities the wires are 
often interrupted by falling . branches, 
while forest fires and snow slides are 
sources of much trouble, and the line is 
kept in operation with great difficulty. 
Qn this subject the chief signal officer 
says: “The maintenance of these lines 
necessarily devolves heavy burdens on 
both the signal corps and the garrisons 
in Alaska. The original plan provides 
three men for each station, two from the 
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line of the army and one from the signal 
corps. As the telegraph system has been 
extended the number of enlisted signal- 
men has been largely increased. Repairs 
are maintained by parties stationed at log 
cabins about forty miles apart. Here 
are located one signal corps repairman 
with two assistants from the line of the 
army, it being too dangerous for a single 
man to travel alone in stormy weather, 
even with the dog team which is provided. 
Each repair detachment is provided with 
food for a vear. Whenever an interrup- 
tion of the line takes place the assistants 
proceed to locate and repair it. The life 
of these men, thus isolated from the 
world, is trying in the extreme, and the 
dangers of the repair trips, even in good 
weather, are very great. This is empha- 
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sized by the fact that during the past 
year three signal corps men died while 
actively engaged on repair duty, two by 
drowning and one from sickness; a fourth 
In short, the difficulties 


man suicided. 
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for at least a year in advance, as other- 


wise the men would be liable to perish of 


starvation. The necessary material and 
supplies, including dog food for repair 
teams for telegraph stations, are regularly 
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of the situation can only be appreciated 
by those having had extended personal 
experiences in the interior of northern 
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Alaska, where the conditions are enor- 
mously more difficult than along the usual 
lines of travel. It is not perhaps realized 
that every telegraph station is necessarily 


‘furnished with food and other supplies 


r 
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transported by sleds in midwinter and in 
emergencies by pack animals in summer. 
save for stations situated on the Tanana 


INTERIOR OF THE CABLE OFFICE AT JUNEAU, ALASKA. 


and Yukon, which are supplied by boat 
in summer. The sledding work, of great 
magnitude and difficulty, is marked bv 
hardships and suffering. It 
during the past winter, the sledding into 


involved, 
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roadless regions of the,interior about 270 
tons of freight, including rations, forage, 
dog food, ete. The work usually begins 
in November and is finished near the end 


GOVERNMENT CABLESHIP BURNSIDE AT 
Tacoma, WASH. 


of March. Field service is very arduous 
and trying, as temperatures as low as 
sixty degrees below zero have been ex- 


TBE PAYING-OuT MACHINERY ON THE CABLE- 
SHIP BURNSIDE. 


perienced in the interior. Blizzards occur 
occasionally and near the coast winter 


snowfalls are very heavy, some years ex- 
ceeding sixty feet.” 
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THE OPERATORS. 


The government has two methods of 
securing men to operate its telegraph 
lines. The first is to make telegraph 
operators out of soldiers, the second is 
to make soldiers out of telegraph opera- 
tors. In the signal service the men are 
graded as master electricians, first-class 
sergeants, sergeants, corporals, first-class 
privates and privates. The highest salary 
paid is seventy-five dollars per month, 
with allowances for clothing, rations and 
quarters and a chance of retirement on 
small pay after certain terms of service. 
If any of this journal’s telegraphic sub- 
scribers desire to escape the temptations 
of Manhattan and are longing for the 
seclusion of an Alaskan office, they should 
prepare themselves to act as expert woods- 
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A considerable portion of the intervening 
territory has been supplied with tele- 
graphic facilities by commercial com- 
panies. 

THE CABLES. 

The accomplishment of the signal corps 
in deep-sea cable laying was a splendid 
piece of work and marks the beginning of 
a new epoch in a great industry. Samuel 
Bishop went to his grave regretting that 
he had never been given an opportunity 
to make. a cable to cross the Atlantic 
ocean. If the opportunity had come to 
him the cable would have been produced. 
Since his day other American manufac- 
turers have been waiting their time and 
getting ready for the work. ‘There is 
no good reason why the United States 
should not build, equip and profitably 
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men, boatmen, hunters, pole climbers, 
housekeepers, cooks, laundrymen and, 
above all, to take care of, harness and 
drive the dogs. ‘The offices and living 
rooms are usually in poorly built log 
houses which the operators must keep 
chinked up or freeze. For personal com- 
fort and convenience the cable station on 
Midway Island, compared with the 
Alaskan huts, is a paradise. There is, 
however, one fact in favor of the Alaska 
men—the rapid development of that 
part of the country will soon bring civili- 
zation to them, while Midway starts at its 
best and must forever remain in a condi- 
tion of hopeless solitude. 

The route from Vancouver to the Cop- 
per river selected for the Collins line was 
entirely on land, while the signal officers 
cover this distance, about 1,600 miles, 
with the two cables laid along the coast, 


operate as good a cableship as there is 
in the world. General Greely has blazed 
a way for enterprising men to follow. His 
account of the Alaskan work is as follows: 


“The Alaskan cable system involved 


not alone the telegraphic unity of Ameri- 
can territory on this continent, but also 
American ability and resourcefulness in 
a new field. The construction, installa- 
tion and operation of long submarine 
cables had previously depended on foreign 
skill and capital. Approved methods 
looked to gutta-percha cables, foreign- 
trained operators and British cable 
machinery, the evolution of forty years’ 
successful work. After thorough investi- 
gation of the subject the chief signal 
officer of the army decided to install 8 
seamless rubber cable of American mant- 
facture to be operated by American 
soldiers, and to be laid by an American 
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ship. For several reasons it was inad- 
visable to replace by American skill the 
cable instruments and machinery, brought 
to such a high degree of perfection by 
British skill. It may be here remarked 
that the radical departure as to American 
cables appears to be entirely justified. 


. The seamless rubber cable between Sitka 


and Seattle, 1,070 miles in length and 
laid at an average depth of 1,000 fathoms 
and an extreme depth of 1,700 fathoms, 
in addition to being less expensive in its 
original cost, has a transmitting power 
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greater by twenty-five per cent than was 
mathematically calculated on the basis 
of transatlantic gutta-percha cables. It 
18 of military importance that in this con- 
hection a selected force of its men has 
been so trained in splicing, testing and 
operating, that to-day the signal corps 
of the army is competent to operate in 
war emergency a submarine cable of any 
length. 

“Prompt action was taken with the 
Alaskan cablework as soon as the first 
appropriation was made in 1903. The 
conditions of the work were difficult. The 
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cableship Burnside was in China under- 
going repairs. The cable had to be manu- 
factured in New Jersey and transported 
around Cape Horn, a journey of about 
12,000 miles. As to the Alaskan water, 
the sea bottom was practically unsur- 
veyed, while by shortness of days and by 
stormy months cablework is practically 
limited in these waters to five months, 
from May to September. 

“The contract for the construction of 
the cable was awarded for both sections 
to the lowest bidder under public pro- 


posals, the Safety Insulated Wire and 
Cable Company, of New York. The 
specifications were of a high character, as 
regards both electrical and mechanical 
tests. The steel armor had to be specially 
manufactured, as a tensile strength vary- 
ing from 90,000 to 120,000 pounds per 
square inch was insisted upon. 
“Through the courtesy of Mr. George G. 
Ward, of the Commercial Cable Company, 
the services of Mr. A. B. Macmillan were 
obtained for the instruction of selected 
enlisted men of the signal corps as cable 
operators. The ability of the instructor 
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and the aptitude of the men were such 
that within four months operators were 
so trained as to be theoretically and prac- 
tically competent for cablework with the 
latest siphon instruments. 

“Such energy and ability were employed 
by all cooperating parties that the first 
section of the cable, 291 miles, from 
Juneau to Sitka, was completed on 
October 2, 1903, and the nearest port of 
the American continent to the Asiatic 
coast brought into telegraphic communi- 
cation with the world. Delay in commer- 


2 


1—Tnre First SUMMER CAMP AT CENTRAL. 2—INDIAN CABIN AND OPERATORS’ OUTFIT aT THE MOUTH 
8—STOREHOUSE AT KEYSTONE. 4—CONSTRUCTION PARTY CROSSING THE GOODPASTER. 


cial transportation around Cape Horn 
made the completion of the Sitka-Seattle 
section impossible in 1903, although 140 
miles of cable were laid southward from 
Sitka, the end buoyed in 600 fathoms 
and the remainder of the cable stored at 
Tacoma. LExigencies that winter called 
the Burnside to the Philippines for re- 
pairs of old cables and the laying of new. 
Owing to delays in the Philippines it was 
not until June that the Burnside was able 
to resume work and leave Seattle for Alas- 
kan operations. The cable buoyed having 
been carried away by winter storms, it 
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became necessary to recover nearly all the 
cable laid and practically begin the work 
anew at Sitka. The present summer in 
Alaska has been exceedingly unfavorable ; 
a series of gales and bad weather delayed 
operations and frequently endangered the 
cable. However, unremitting and per- 
sistent efforts on the part of Colonel Allen 
and his assistants completed this section 
on August 28, 1904. The Sitka-Seattle 
cable, 1,070 miles long, was at once 
thrown open to public use and has 
since been operated most successfully, its 
electrical conditions exceeding anticipa- 
tions. 

“Preparations were immediately made 
for installing the Sitka-Valdes cable. In 
order to increase the number of 
thoroughly trained officers in cablework, 
the laying of this section of 650 miles 
was entrusted entirely to the control of 
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and, as far as could be determined, suf- 
fered no injury or deterioration from rail 
transportation. 

“Major Russel sailed from Seattle 
September 18, the Burnside being 
crowded with cable to its utmost capacity, 
both cable tanks and holds, the amount 
being far in excess of an ordinary cargo. 
Such action was necessitated by the late- 
ness of the season, as her return for a 
second lot was impracticable without 
throwing over the completion of the sec- 
tion until the summer of 1905. The 
Burnside having laid the Fort Liscum- 
Valdes cable, left Valdes for Sitka on 
September 29, and buoyed the cable 
October 3, at Sitka. Later the shore end 
was landed at Sitka, and the cable system 
of Alaska entirely completed. The cel- 
erity with which the Valdes-Sitka cable 
of over 500 miles in length was put under 
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moderate superincumbent weight, is an 
effectual messenger, swift as thought; 
but when overweighted by immersion 
to depths where the superincumbent 
pressure amounts to thousands of pounds 
upon the square inch, then the mes- 


senger becomes paralyzed, and refuses 


to obey man’s will; showing very clearly 
that until that pressure be artificially re- 
moved by ineulating the conductor in 
tubes equal to restrain or keep from it 
that enormous load, the lasting success 
of an Atlantic telegraph is very doubtful.” 

The specifications prepared by the 
signal officers and accepted by the Safety 
Insulated Wire and Cable Company con- 
tained most exacting conditions regarding 
materials, workmanship and quality of 
the product. The cables, during processes 
of manufacture and after completion, 
were subjected to the severest tests and 
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Major Edgar Russel, Colonel Allen having 
reported that his thorough knowledge of 
technical problems connected with cable- 
work was conjoined to unusual efficiency 
in practical work, as shown in the per- 
formance of his duties as executive officer 
in the installation of the Sitka-Seattle 
section. 

“Novel conditions obtained as regards 
cable transportation for the Sitka-Valdes 
section. As previously stated, delays in 
ocean transportation around Cape Horn 
prevented the installation of the Seattle- 
Sitka section in 1903. To obviate a re- 
currence of delavs the risk was taken of 
transporting the entire amount of cable, 
750 miles, purchased under this contract, 
by rail across the continent, which was 
suecessfully done in a remarkably short 
time by the Delaware, Lackawanna & 
Western and Northern Pacific Railway. 
The cable was delivered in good condition, 


contract, manufactured, transported and 
laid, illustrates American possibilities. 
Congress appropriated the money April 
24, the contract was awarded, the cable 
manufactured in New Jersey, transported 
4,800 miles by rail and sea, installed be- 
tween Valdes and Sitka, and thrown open 
to commercial business in five months and 
twelve days.” 

CHARACTERISTICS OF THE CABLES. 

In the manufacture of the cables some 
radical departures from old methods were 
made. Foreign authorities on cable 
making and laving said they would not 
work, but experience has demonstrated that 
they will work, even better than was ex- 
pected, and this incident suggests a cau- 
tion to dogmatic philosophers not to be 
too confident in their conclusions. In 
1858 an English scientist put on record 
the opinion that “electricity at a 
moderate immersion, subjected to a 


proved satisfactory. The general plan 
followed in their manufacture is shown 
by the following description of the deep- 
sea type: 

Conductors: seven No. 21 B. & S. best 
soft Lake copper wires, conductivity not 
less than ninety-eight per cent pure 
copper. 

Insulation and armor: one layer of pure 
Para rubber one-sixty-fourth inch; layer 
of insulating compound containing nol 
less than forty per cent of pure Para 
rubber, nine-thirty-seconds inch; layer of 
cloth tape saturated with rubber com- 
pound put on with double lap; serving 
of jute varn steeped in clutch; sixteen 
No. 9 B. & S. galvanized steel armor 
wires with a lay of nine to ten inches. 
The completed cable was run through a 
hot asphalt compound, served with Cal- 
cutta jute; run through hot asphalt 
again, served with Calcutta jute in re 


November 12, 1904 


verse direction to the first; again treated 
with asphalt and, finally, run through 
lime or soapstone to prevent sticking. 
The successful results of this careful 
work were decisive and gratifying as 
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At each of these stations there have 
been erected two masts, 210 feet high, 
between which are suspended fan-shaped 
antennæ, consisting of 125 copper wires 
one foot apart, and buildings especially 
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THE First MESSAGE SENT OVER THE VALDEs-SiTKAa CABLE. 


shown by the constants of the Seattle- 
Sitka section. 

Length, 1,060 miles. 

Diameter deep-sea cable, eight-tenths 
inch. 

Diameter intermediate, one inch. 

Diamd€er shore end, one and one-half 
inches. 

Weight deep sea, per mile, 3,000 
pounds, 

Weight intermediate, per mile, 6,000 
pounds. | 

Weight shore end, per mile, 18,000 
pounds. 

Resistance copper conductor, per mile, 
1.4 ohms. 

Insulation resistance, per mile, 3,000 
megohms. 

Capacity, per mile, one-half microfarad. 

Ratio of copper resistance to insulation 
resistance 1 to +40, or less than one- 
quarter of one per cent. 

Speed with which cable may be oper- 
ated, about thirty words per minute. 

Greatest depth of water, 1,630 fathome: 
average depth, about 1,000 fathoms. 


THE WIRELESS TELEGRAPH SEOTION. 


One of the stations is located on the 
south side of Norton sound, at St. 
Michael, the other on the north side of the 
sound, at Safety Harbor, 107 miles apart. 
The latter is within twenty miles of Fort 
Davis and twenty-four miles from Nome. 
It lies just below the Arctic circle, on a 
line with the Klondike gold fields, Great 
Rear lake, Iceland, Archangel and Okoisk. 
Its degree of longitude sets it off in the 
Pacific ocean half-way between the 
Hawaiian Islands and Samoa. 


adapted to the needs of the ottices. The 
motor power consists of a five-horse-power 
gasoline engine and a three-kilowatt motor 
dynamo, sixty-cycle alternator. One sta- 
tion has a transformer “stepping up” from 
500 to 20,000 volts, the other a trans- 
former “stepping-up” from 500 to 25,000 
volts. The transinitting and receiving ap- 
paratus embraces some of the De Forest 
devices together with various appliances 
invented by Captain Wildman and other 
signal officers. The equipment for these sta- 
tions was landed from the vessel in which 
it was transported on August 1; two days 
later messages were exchanged and on 
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August 17 that section of the Alaskan 
telegraph system was thrown open for 
public business. The operating capacity 
of the wireless stations is limited, prac- 
tically, hv the skill of the operators, and 
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business is ordinarily transmitted at the 
rate of twenty to thirty-five words per 
minute. In one afternoon 5,000 words 
were exchanged between the two stations. 
To-day (November 5) General Greely re- 
ceived word from his superintendent at 
St. Michael that, since the wireless service 
was inaugurated, there has not been an 
hour’s interruption in its operation. Nor- 
ton sound is generally frozen up for eight 
months of the year, and without the 
means of communication thus af- 
forded by the government’s telegraph 
system, that region would be isolated from 
the rest of the world. While these sta- 
tions were established especially for com- 
munication with each other, it is believed 
that they will be able to send and receive 
messages over any distance up to 500 
miles. This possibility opens a vast field 
for their future usefulness in communi- 
cating with points on the coast of Asia 
and with vessels out at sea. Beyond these 
electrical outposts, the territory of the 
United States embraced in the islands of 
the Aleutian group leads out a thousand 
miles further, westward, to the longitude 
of New Zealand, and affords many good 
positions for wireless or cable telegraph 
stations. 
GOVERNMENT BUSINESS OF THE LINES. 


This is not confined to communications 
relating to military matters, but every 
other department of the government makes 
extensive use of the facilities provided. 
Various bureaus of the treasury depart- 
ment, the department of the interior, the 
post office department, the department 
of commerce and labor and other 
branches of the government are sending a 
large amount of business over the lines. 

PRIVATE BUSINESS OF THE LINES. 

Immediately upon the opening of a 
section of the line private business was 
offered and accepted and this has con- 
stantly and rapidly increased. The com- 
mercial business of one month recentl 
closed up amounted to over $10,000 and 
the prospects are that the receipts of the 
next year will exceed $100,000. The tariffs 
on commercial messages are: from Seattle 
to Sitka, $1.50; to Skagway, $2; to Val- 
lez, $2.50: to Fort Egbert, $3; to St. 
Michael, $3.50; to Nome, $4. 

In bringing this great undertaking to 
such successful and valuable results many 
efficient and faithful officers and men have 
heen engaged. harmoniously and unitedly 
working together under the able adminis- 
tration and with the vigorous support of 
General Greely, and to every one of them 
credit is due. 

The chief signal officer especially com- 
mends the intelligent, energetic and skil- 
ful services of Colonel James Allen and 
Major Edgar Russel in the installation 
of cables, and of Captains George C. 
Burnell, George S. Gibbs and William 
Mitchell and Lieutenant O. B. Grimm in 
building land lines, and Captain Leonard 
D. Wildman in establishing the wireless 
svstem. All of these officers have had 
long service in the signal corps and 
are exceedingly efficient in the various 
branches of telegraph engineering. 
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THE ALTERNATING-CURRENT RAILWAY 
MOTOR. 


PAPER AND DISCUSSION BEFORE THE NEW 
YORK ELECTRICAL SOCIETY. 


The two hundred and forty-fifth meet- 
ing of the New York Electrical Society 
was held at 19 West Forty-fourth street, 
New York city, on Wednesday evening, 
October 26. Frank J. Sprague called the 


meeting to order and spoke, in part, as 
follows: 


The potential at which motors are 
operated has been, by common consent, 
limited on account of motor commutation 
to about 600-650 volts, an increase of only 
150 to 200 volts in the past fifteen years. 
There now seems to have grown up the 
conviction that this is the limit to con- 
tinuous current potentials for practical 
railway purposes. To that I must take 
exception. But, be that as it may, it is 
perfectly clear that if electric railroads 
are going to extend beyond the tramway, 
beyond the underground, the élevated, and 
the single-car suburban service, the ques- 
tion of investment in conductors and in 
apparatus energy must be very seriously 
considered. 

What is desirable, and what is sought 
in the development of the single-phase 
commutator motor, is to get rid in the 
first place of one of the elements in the 
substation, the rotary or movable one, 
leaving the step-down transformers as 
the permanent equipment. The other is 
to raise the potential on the trolley line, 
considerably above that which has 
ordinarily been used on continuous cur- 
rent operation, and therefore increase the 
distance between substations. I think 
that possibly the hopes in this respect are 
somewhat exaggerated, and for these 
reasons : 

When taking up the heavier prob- 
lems of railway transportation, it is with 
the necessity of plurality of motor equip- 
ments, no matter whether we deal with 
locomotives or with cars distributed 
throughout a train, and if a plurality of 
motors be used, then, adhering to our 
present practice of series parallel opera- 
tion, it is possible to raise the working 
potential to say 1,300 volts. 

If we compare continuous and alter- 
nating current layouts, then, considering 
maximum potentials, and bearing in min 
that the effective working potential of the 
alternating current is considerably less 
than the maximum, and further that the 
iron rails offer much less facility for con- 
ducting alternating currents than contin- 
uous ones, we will find that if we have a 
given distance between substations or a 
continuous ‘current layout of, say 1,300 
or 1,400 volts, to go double that distance 
on an alternating current lavout, the 
maximum potential would have to be 
raised to not less than 3,000 or probably 
3,500 volts. 


President Sprague introduced Pro- 
fessor A. S. McAllister, who lectured upon 
the “Alternating-Current Railway Motor.” 


ELECTRICAL REVIEW 


In his opening remarks, Professor Mc- 
Allister showed that if in an alternating 
field there be placed an armature con- 
nected to a commutator by methods com- 
mon in direct-current practice, it will be 
found that with the armature stationary 
there will be generated in the conductors 
an electromotive force on account of the 
rate of change of flux through the arma- 
ture coils as in a stationary transformer, 
and that the maximum measurable value 
of such electromotive force, as it appears 
at the commutator, will exist between 
points placed in mechanical line with the 
field flux and spaced 180 electrical degrees 
apart. When the armature is in motion, 
neither the effective value nor the time- 
phase position of this transformer electro- 
motive force is altered, except in so far 
as other disturbing influences may be 
brought into play, but, due to the dynamo 
speed effect, there is generated in the 
armature coils an electromotive force 
which appears externally as a maximum 
at points on the commutator ninety me- 
chanical degrees from the field flux, as 
is true with direct-current generators. 
This latter electromotive force is propor- 
tional to the product of the speed and 
the field flux, and hence is in time-phase 
with the alternating field. Experiment 
verifies the theoretical determination that 
at synchronous speed the effective values 
of the dynamo electromotive force and 
of the transformer electromotive force 
are equal, and due to the fact that they 
are in electrical time-quadrature and 
mechanically displaced ninety degrees. 
An electromotive force of equal value will 
be found to exist between any two points 
on the commutator situated 180 electrical 
degrees apart. From these facts it fol- 
lows that when such an armature is re- 
volving at synchronous speed in an alter- 
nating field of any strength, the effective 
value of the electromotive force at the 
commutator must be the same in all dia- 
metrical positions. 

Consider now the circuits of a plain 
series motor, having equal number of ef- 
fective turns on the armature and on the 
field coils, and assume that the magnetic 
reluctance is the same in all directions 
around the armature core. Under all con- 
ditions of operation, the ficld coils act as 
an impedance in an alternating current 
circuit, while, when the armature is sta- 
tionary, its coils form a similar and equal 
impedance. Neglecting hysteretic effects, 
the armature current and the field 
magnetism are in time-phase and in me- 
chanical position to give to the motor a 
torque which retains its direction with 
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the reversal of flux and current. When 
the armature is in motion, there will be 
generated an electromotive force, which 
uppears at the brushes, and which is in 
time-phase with the field flux, or phase- 
opposition to the armature current. At 
synchronous speed this in-phase com- 
ponent of electromotive force is just equal 
to the reactive electromotive force of the 
armature or of the field coil, so that, 
neglecting losses, the power-factor would 
equal the cosine of that angle whose 
tangent is two, or the power-factor is .446 
and the apparent impedance has increased 
to V1 + .25 = 1.1 of its stationary value. 
Thus at synchronous speed the torque, 
which varies as the square of the current, 
would be reduced only to 66.6 per cent 
of its stationary value. If the frequency 
be lowered, the speed corresponding to 
synchronism will be correspondingly 
altered, but the above relations will yet 
hold true at this speed. It is, therefore, 
apparent that the unity-ratio, single-phase, 
piain-series motor with uniform reluc- 
tance around the air-gap is unsuited for 
traction. 

It may be shown that a change in the 
ratio of field to armature turns only 
slightly affects the relation given above, 
unless such change be accompanied with 
an increase in reluctance of the magnetic 
structure in line with the brushes. By 
using projecting field poles, thus leaving 
large air gaps in the axial brush line, the 
local inductive reactance of the armature 
may be materially reduced, even when an 
increased number of armature conductors 
is employed, so that at synchronism the 
armature speed electromotive force may 
be made large in comparison to the re- 
active electromotive force of the armature 
and field circuits, and the power-factor 
will be thereby correspondingly increased 
with a resultant improvement in the 
torque characteristics of the machine. 
Even under the most favorable conditions, 
it is impossible to reduce the reactance 
of the armature circuit to an inappre- 
ciable value, due to the inevitable pres- 
ence of the magnetic material of the pro- 
jecting poles. 

The most satisfactory method of re- 
ducing the inductive effect of the armature 
current is to surround the revolving arma- 
ture winding with properly disposed sta- 
tionary conductors through which flows 
current equal in magneto-motive force 
and opposite in phase to the current m 
the armature. This compensating current 
may be produced inductively by using the 
stationary winding as the short-circuited 
secondary of a transformer of which the 
armature is the primary, or the main line 
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current may be sent directly through the 
compensating coil. In the former case, 
the transformer action is such that the 
compensation is practically complete, giv- 
ing minimum combined reactance of the 
two circuits, while in the latter case, the 
compensation can be varied at will. It 
is found that in any case the best general 
effects are produced when the compensa- 
tion is complete, and experiments seem 
to indicate that under such conditions the 
induced and the forced methods of com- 
compensation differ inappreciably for 
strictly alternating-current operation, but 
that for direct-current work, where the 
foreed compensation can be used to pre- 
vent field distortion and improve the com- 
mutation, the latter method is preferable. 

Excellent performance of the compen- 
sated alternating-current motor may be 
obtained by using the field coil as the 
load circuit from the compensating coil 
employed as the secondary of a trans- 
former, the armature being used as the 
primary. Under the conditions here as- 
sumed, the current in the primary (ar- 
mature) is in phase opposition to that 
in the secondary (compensating and field 
coils), while the field flux is more or less 
accurately in phase with the secondary 
current. Since the field flux and the 
armature current reverse together, the 
fluctuating torque remains in one direc- 
tion. 

The speed electromotive force is in 
phase with the field flux, or approximately 
in phase (opposition) to the armature 
current. At synchronous speed neglect- 
ing losses, the tangent of the angle of lag 
is equal to the ratio of turns in the field 
coil to those in the compensating coil, 
and decreases directly with increase of 
speed, so that the power-factor, the cor- 
responding cosine, can be made quite 
large for synchronous speed while it con- 
tinually approaches unity as the speed in- 
creases. These statements which easily 
admit of theoretical demonstration are 
substantially corroborated by experimental 
observation. 

Tests show that the effect of the short- 
circuit by the brush of a coil in which 
is generated an active electromotive force 
which would tend to decrease the power- 
factor, is counterbalanced by the fact that 
the field flux lags somewhat behind the 
secondary current, and the real speed 
electromotive force, therefore, lags behind 
the primary current, tending to cause 
the current to become leading and 
to increase the power-factor. The 
field flux continually decreases with in- 
crease of speed, so that in any case the 
short-circuiting effect is relatively small. 
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A slight modification of circuits of the 
above-described induction series motor, 
such that the primary and secondary cir- 
cuits are interchanged, leads to the Atkin- 
son type of repulsion motor. Under start- 
ing conditions and up to a speed slightly 
above synchronism the performance of 
each machine is quite similar to that of 
the other. Beyond synchronism, how- 
ever, the repulsion motor is in all respects 
inferior to the induction series machine, 
due to the fact that with the former mo- 
tor the short-circuiting effect increases 
with an augmented rate as the speed in- 
creases, though of zero value at synchro- 
nism, and becomes prohibitive when speed 
is much in excess of this value. It may 
be shown that the facts do not justify the 
claims for high power-factor of the pri- 
mary current due to condenser effects in 
the secondary low iron loss in any mag- 
netic circuit, except the armature at syn- 
chronism, and superior commutation of 
this machine, except near synchronism, 
and that the operation of the repulsion 
motor is limited to the range between 
zero speed and synchronism. 

A type of alternating-current commu- 
tator motor suitable for railway service, 
which, as a subject for theoretical investi- 
gation, is of all machines the most in- 
teresting, is found in the repulsion series 
motor. The circuits of this machine are 
similar in most respects to those of the 
plain series motor with uniform reluctance 
around the magnetic circuit, but it 
possesses an additional set of brushes 
shorted upon themselves in mechanical 
line with the windings on the stator. In 
distinction to the performance of the com- 
pensated series motor, in which the effect 
of speed is to increase the apparent re- 
sistance of the armature which possesses 
negligible reactance, the armature of the 
repulsion series motor possesses at starting 
the major portion of the apparent re- 
actance of the motor circuits and the 
effect of speed is to decrease such apparent 
reactance continually with increase of 
speed according to a parabolic law, the 
reactance becoming zero at either positive 
or negative synchronism, and negative at 
higher speeds in either direction. While 
with the series motor, the field circuit 
constitutes at all times the major portion 
of the reactance of the machine, with the 
repulsion series motor the field circuit is 
practically non-inductive at starting and 
the effect of speed is to introduce in the 
coil an apparent resistance which in- 
creases directly with the speed, and be- 
comes negative when the speed is re- 


versed. 
This behavior on the part of the circuits 
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of the machine is due to the fact. that 
under speed conditions the armature con- 
ductors cut the flux produced by the cur- 
rent which flows through the armature 
coils, the electromotive force thus gen- 
erated in the armature at the short-cir- 
cuited brushes being counterbalanced by 
an electromotive force, due to the rate of 
change of flux introduced into the arma- 
ture core by current in this local circuit, 
such flux generating in the field coils an 
electromotive force in time-quadrature 
with itself and hence in phase (opposi- 
tion) with the circuit current, giving the 
effect of resistance, and causing the gen- 
eration at the main brushes of an electro- 
motive force in time-phase with itself and 
hence in quadrature with the circuit cur- 


rent giving the effect of negative re- 
actance. Experiments fully confirm these 
theoretical deductions. A disturbing in- 
fluence is found in the fact that the 
armature is never strictly without ap- 
parent resistance, nor the field coils en- 
tirely free from reactance, due primarily 
to the short-circuiting at the brushes 
which becomes quite prominent and pre- 
dominating above either positive or nega- 
tive synchronism. 

If a resistance be placed in shunt cir- 
cuit to the field coils of a direct-current 
series motor, the armature is in general 
subjected to an increased torque and the 
result is an increase in speed If a similar 
resistance be placed across the field coils 
of an alternating-current series motor, 
the result is entirely different, since the 
current, which flows through the re- 
sistance, is out of phase and leading with 
respect to the field flux. Under speed 
conditions, the current taken by the re- 
sistance traverses the armature circuit 
quite independently of the current which 
reaches the field coil, the effect being that 
the resultant line current leads the im- 
pressed electromotive force so that the re- 
sistance acts quite similarly to conden- 
sance to cause the power-factor to become 
unity, and then to decrease with leading 
wattless current. It can be shown that 
the energy thus absorbed is that incidental 
to the use of the resistance and that for 
a given current it is unaffected by the 
speed electromotive force. Thus the cur- 
rent taken by the resistance multiplies 
into the stationary transformer electro- 
motive force to give the actual watts ab- 
sorbed, while the same current multiplies 
into the speed electromotive force to give 
apparent leading wattless power. 

Opening the discussion, President 
Sprague said that it is clear that what 
is generally sought in the development 
of the single-phase alternating-current 
motor is to run a series motor on an al- 
ternating current, and retain, as far as 
possible, its excellent character, but that 
this effort is handicapped by the trans- 
former action which takes place. 

Mr. A. H. Armstrong, Schenectady, 
N. Y., said that as far back as 1893 the 
General Electric Company had com- 
menced to experiment with different 
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forms of induction motors and tried to 
apply them to railway work. He thought 
that it took some twelve months-to put 
them through the factory, finally mount- 
ing them on a car with an indifferent 
type of controller. From this time to 
the present the company has been ex- 
perimenting with some form of alternat- 
ing-current motor for railway service. 
Two or three years ago a single-phase 
motor of the commutator type was resur- 
rected. Different experiments had been 
worked out quite satisfactorily on this 
form of motor with different frequencies. 
About two years ago these experiments 
were renewed with 200 cycles. Mr. Arm- 
atrong called attention to the necessity 
of electric cars for suburban service being 
so equipped that use could be made of 
beth alternating-current and direct-cur- 
rent systems. He then called attention 
to the modifications of the alternating- 
current motor that had led up to the 
present type of compensated series mo- 
tor which has been developed for suburban 
work to meet the demands imposed by 
an alternating-current system. ‘This mo- 
tor, he stated, would run outside of the 
city as an alternating-current motor, and 
within the city limits as a direct-current 
machine. 

Mr. C. F. Scott gave some personal 
reminiscences of early work with alternat- 
ing-current motors as applied to traction, 
describing the motors and the results 
which were disappointing. 

Concerning the commercial status of 
the single-phase motor at the present time, 
he said that the Westinghouse Electric 
and Manufacturing Company has now 
under consideration in its factory orders 
for different roads for a total of 186 
single-phase railway motors of varying 
size, having a total capacity of 11,400 
horse-power. The sizes range from fifty 
to 150 horse-power. The equipments are 
along the line of the direct-current equip- 
ments, both double and multiple unit. 

The maximum speed on all of the roads 
which are now being equipped is sixty 
miles per hour, the interurban trolley 
voltages range from 1,100 to 3,300, and 
for city work from 400 to 706, and the 
cars range from twenty-five to fifty tons, 
including electrical equipment. The 
various roads give a total of about 200 
miles. The longest of these roads is from 
Indianapolis to Cincinnati, fifty-seven 
miles, which will probably be extended 
afterwards to about double that distance. 
The motors are rated at 300 horse-power. 
There will be no difficulty in building 
motors to 400 horse-power for railway 
service and using even higher voltage up 
to 3,000. These orders show the real hold 
that the single-phase motor is taking In 
railway work. The roads are practically 
all suburban or interurban roads. The 
one from Cincinnati to Indianapolis will 
Le started within a few months The de- 
tails of line construction for higher volt- 
age require different designs and construc- 
tion all through. But the motor itself 
does not in a general way materially 
differ after all from the direct-cur- 
rent motor. But the great thing 
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which it does is to change the system 
throughout. It is revolutionary in char- 
acter. The problem heretofore has been 
to put the stations as far apart as possible. 
If no men are required at substations, the 


may be practical to keep the stations the 
same distance apart and in some cases 
placing them even closer together. The 
whole conditions of solving the general 
problems of a railway system are modified 
by the alternating-current motor. 

Mr. Henry A. Lardner said the first 
thing that impresses one when riding in 
a single-phase car is the apparent 
perfection of the alternating-current mo- 
tor. In fact, it seems to be an almost 
perfect motor; but its effect on the sys- 
tem, its use in connection with the rest 
of the apparatus is one involving ques- 
tions of very great importance. Natur- 
ally, we do not want to adopt the alternat- 


ing-current motor unless we can make 


some saving in first cost, or some saving 
in cost of operation. The principal sav- 
ing in operation would appear to be in 
cost of attendance at the substations. He 
believes that in a great many cases it 
will be necessary to retain this attendant 
and charge his time to something else 
if the single-phase motors were adopted 
and the rotaries eliminated. The operat- 
ing expenses would not be decreased, but 
the distribution would be changed. He 
looks for a considerable saving in first 
cost in many cases. The increased re- 
sistance of the rail to the alternating cur- 
rent, and the increased impedence of the 
circuit tend to counterbalance the saving 
due to increased pressure to a surprisingly 
large extent. Whether or not a saving in 
first cost can be realized will depend verv 
Jargely on the particular problem in hand. 

Mr. C. O. Mailloux called attention to 
the different lines along which develop- 
ment of single-phase traction motors is 
being carried in this country and in 
Europe. Here a motor resembling. as 
closely as possible, a direct-current series 
motor is accepted as the best tvpe. Abroad, 
while the Latour motor closelv resembles 
the compensated series motor, the results 
are obtained in a different wav in the 
Winter-Eichberg motor. In this motor 
the stator is connected in shunt across 
the supply circuit, the rotor is short-cir- 
eulted through brushes, and an exciting 
current is supplied to the rotor through 
other brushes placed midway between 
short-cireuiting brushes. The. motor is 
controlled by varving the exciting current. 
The Winter-Eichberg motor has been in 
use for some time on the Spindlersfeld- 
Nieder-Schoenweide line, a short road 
near Berlin. This motor has been de- 
scribed previously. The points of gen- 
eral interest are the potential of the sup- 
ply. which is 6,000 volts; the use of the 
multiple unit control, and the suspen- 
sion of the working conductor, a so-called 
“eatenarv” construction being used. Tt 
is claimed by Dr. Eichberg that with 
the use of this svstem the enerev con- 
sumption is somewhat lower than it 
would be were direct current used. 

Mr. Mailloux had made particular in- 
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quiries about the operation of the com- 
mutators and contactors. The latter 
have been in use continuously since the 
road started in June, 1903, without 


| receiving any attention. It is found neces- 
problem becomes very different, and it sary to sand-paper the commutators after 


a run of from five to seven weeks. The 
Winter-Eichberg motor is used algo on 
the Stubaithal lines in the Austrian Tyrol. 
The supply voltage in this case is 3,009. 
According to Dr. Eichberg. there is no 
objection to using any frequency with his 
motor. It operates just as well at a fre- 
quency of forty to fifty cycles as with 
one much lower. 

Mr. Mailloux, on his recent trip abroad, 
visited also the Oerlikon works, and in- 
spected the system worked out by Mr. E. 
Huber, chief engineer of this company. 
The system is intended to demonstrate the 
applicability of electric traction on steam 
roads. For this purpose a short part of 
the Swiss national railroad system, known 
as the Seebach-Wettling line, has been 
equipped. The locomotive tried first was 
constructed according to the Ward Leon- 
ard system, drawing its supply at 15,000 
volts from the working conductor. This 
conductor is carried normally on the top 
of short poles beside the track, the con- 
tact arm pressing upon it. The arrange- 
ment, however, is such that the line may 
be carried directly over the car, contact 
in that case being made at the bottom. 
The Oerlikon Company is at the present 
time developing a locomotive equipment 
consisting of single-phase alternating-cur- 
rent motors designed for a frequency of 
fifteen cycles. 

An interesting point in the equipment 
of this line is the adoption of visual 
signals to indicate defects in any insula- 
tor. It is said that the estimated cost 
of line equipment, including poles, con- 
tact wires, section switches and other ac- 
cessories, is about $2,400 per mile, and 
the estimated drop at the distant” end 
will not exceed three and one-third per 
cent. 

Estimates of cost of equipment and 
operation of the St. Gothard tunnel line 
according to this system show that the 
saving in the cost of operation over steam 
would be equal to more than ten per 
cent of the total capita] investment 1m- 
cluding the cost of electrification or fifteen 
per cent of the present capital investment 
if the cost of electrical equipment is not 
included. 


Mr. Mailloux called attention to the al- 


. leged decrease in the useful track adhesion 


with the single-phase alternating-current 
motor operating at a low frequency 
which produces an alternating torque. 
Tt is said that the average draw- 
bar pull with this equipment should only 
he about. fifty per cent of that allowable 
for a direct-current motor. At high fre- 
quencies this effect is less pronounced. 
and it mav even disappear. , 

The speaker closed with an expression 
of his confidence in the suitability of elec- 
trie traction for heavy railway work, pe 
his belief that progress in its developmen, 
and extension will be much more rap" 
than most people now believe. 
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PURIFICATION OF WATER FOR THE 
PRODUCTION OF STEAM.' 


BY J. O. HANDY. 


In the United States we have ail classes 
of boiler feed waters, from the nearly 
pure waters of New England, to the ex- 
ceedingly hard or “foaming” waters of 
the Middle West which derive their 
boiler-incrusting constituents from the 
limestone, gypsum or other mineral de- 
posits through which they pass. 

Corrosive. waters containing free sul- 
phuric acid and acid iron salts occur in 
all coal-producing districts, especially in 
those places where coal is washed prepara- 
tory to coke production. The waters of 
the Youghiogheny and Monongahela riv- 
ers in Pennsylvania are contaminated in 
this way, causing great trouble and ex- 
pense to steam users. 

Mountain streams often contain so 
little scale-forming matter that the ex- 
cessive amounts of dissolved oxygen or 
carbonic acid which they carry in solu- 
tion may cause corrosion. 

Peaty waters are found which contain 
corrosive vegetable acids. Such waters 
are most common through the southern 
states. 


Well waters containing magnesium 


chloride are corrosive, unless they contain | 


an excess of calcium carbonate. 

The more or less complete removal of 
scale-forming matter or the neutralization 
of corrosive substances which occur in 
boiler feed water has been carried out by 
several methods in the United States. 

The methods may be classified as 
follows: 

I—MECHANICAL METHODS. 

These include feed-water heaters, scum- 

catchers and blow-off cocks. 


II—CHEMICAL METIIODS. 

(a.) Direct Method—The chemicals 
are placed in the boiler or run into it 
With the water supply. a 

(b.) Indirect Method—The chemicals 
are fed into the water on its way to a 
storage tank which serves also for the 
completion of chemical reaction and for 
sedimentation. 

_ (¢.) Intermittent Method—The chem- 
ical treatment is given alternately to the 
contents of two tanks, allowing reaction 
and sedimentation to take place during 
periods of quiet. Partially clarified wa- 
ter is drawn off through filters and re- 
pumped to storage tanks, 

l (d.) Continuous Method—The chem- 
ical treatment ig given automatically to 
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the water as it enters the apparatus. 
The chemical reaction, sedimentation and 
clarification take place simultaneously or 
successively during the progress of the 
water through the apparatus. 


CLASS I— MECHANICAL METHODS. 


Feed-water heaters remove more or less 
completely from water the carbonate of 
lime which it contains, but other and 
more important scale-forming substances 
are not affected and pass on into the 
boiler from which it is impossible to re- 
move them except very imperfectly by 
scum-catchers or blow-off cocks. - 

It is doubtful whether removai of car- 
bonate of lime from feed water by means 
of heaters ever pays. ‘The heater becomes 
encrusted and continually more unfit for 
its principal work, whtch is the preheat- 
ing of boiler. feed water. When en: 
crusted with scale it neither purifics nor 
heats satisfactorily. 

Schemes for heating boiler feed water 
under pressure before passing to the 
boiler have never passed the experimental 
stage, owing chiefly to the imperfect pre- 
cipitation of scale-forming substances by 
short exposure. Sulphate of lime de- 
posits as scale in boilers very gradually 
with increasing concentration. Press- 
ure and temperature have a modify- 
ing influence on the rate of deposition, 
but no temperature is reached in steam 
boiler practice at which sulphate of lime 
immediately falls out of solution. 


CLASS II—CILEMICAL METHODS— 
2 A—DIRECT METHOD. 


This practice has been and is very gen- 
eral in the United States and the bene- 
ficial results obtained have been in exact 
relation to the judgment shown in select- 
ing the chemicals and the care shown in 
carrying out the details of the treatment. 

The purifying agents used directly in 
boilers include: 

1. Soda ash. 

2. Caustic soda. 

3. Phosphate of soda (tri-sodium phos- 
phate). 

4. Tannin compounds. 

5. Fluoride of soda. 

6. Aluminate of soda. 

Soda ash has been most widely employed. 
Used without discrimination, it is rarely 
beneficial. | 

The experience of the Chicago, Mil- 
waukee & St. Paul Railway proved con- 
clusively that the systematic use of soda 
ash, combined with regular blowing off 
of the sludge produced by chemical action, 
was a measure of great economic im- 
portance. 
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THE SODA-ASH SYSTEM. 

Principle: “when waters arc treated in 
the boiler with soda ash, the incrusting 
solids are changed to carbonates and pre- 
cipitated as a soft sludge which is readily 
blown out, instead of coming down in a 
crystalline condition and adhering to the 
boiler.” 

AMOUNT OF SODA ASH USED. 


For Each Grain Soda Ash per 

per Gallon. 1,000 Gallons. 
Calcium carbonate.............. 0.02 lb 
Magnesium carbonate.......... 0.02 “ 
Caicium sulphate............... 0.10 “ 
Magnesium sulphate........... 0.13 ‘ 
Magnesium chloride........... 0.16 “ 


Advantage of Direct Soda-Ash Treat- 
ment—Elimination of first cost and in- 
terest charges on softening machines or 
plants. | 

Limitations of Direct Soda-Ash Treat- 
ment—Boilers must be more frequently 
washed out, because blowing-off does not 
completely remove sludge. Foaming oc- 
curs frequently due partly to suspended 
sludge and partly to the pressure of car- 
bonate of soda in variable excess in the 
water. Very hard water can not be treated 
sufficiently to prevent scale formation 
without introducing soda enough to cause 
foaming. 

OTHER CHEMICALS. 

Of chemicals other than soda ash, it 
is probable that phosphate of soda (tri- 
sodium phosphate) has been most largely 
used for the direct treatment of boiler 
feed waters. | 

Aside from its price, which is about 
four times that of soda ash, phosphate 
of soda has certain advantages. It pro- 
duces by its action on the lime salts in 
the water, flocculent, amorphous precipi- 
tates which are absolutely non-adherent 
to boiler surfaces and are easily blown 
out. 

Advantages of Tri-Sodium Phosphate 
~—Convenience of application. No plant 
required except a gauged barrel attached 
to feed line. Focculent, non-adherent 
sludge instead of the more dense crystal- 
line one produced by soda ash. 

Limitations of Tri-Sodium Phosphate 
—The price, formerly six cents per pound 
and still about four cents, taken together 
with its high combining weight, makes 
it at least nine times as expensive as 
soda ash for water-softening purposes. It 
can not be used for complete softening 
of cold water because the chemical re- 
actions are not finished in any reasonable 
time without heat. Magnesia precipitates 
very slowly indeed. Furthermore, the 
precipitate is bulky and an apparatus with 
unusual sludge room would be required. 

Lime and Soda Ash—Lime or lime and 
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soda ash (equivalent to wholly or partially 
eaustiized sodium carbonate) have been 
fed directly to steam boilers in some cases. 

In the treatment of acid waters from 
coal mines and washers, some large steam 
users have kept their boiler water supply 
neutral by means of milk of lime fed pro- 
portionately through feed pumps. Others 
have used soda ash alone. The best 
practice for acid waters, however, is the 
use of lime and soda ash in equivalent 
amounts. 

The lime of treatment leaves sulphate 
of lime, a scale-forming substance, in the 
water. The soda-ash treatment leaves 
free carbonic acid in the water and the 
iron salts are incompletely removed in 
consequence, Foaming is also encouragd 
by the carbonie acid gas. No by-products 
of injurious nature are formed when di- 
lute caustic soda, or lime + soda ash are 
used for acid waters. 

Caustic Soda, Barium Hydrate, Ete — 
In 1880, Dr. ©. B. Dudley, chemist for 
the Pennsylvania Railroad Company, ob- 
tained a patent on a process using caustic 
soda for purifying water, claiming as a 
result that the lime and magnesia sepa- 
rate as carbonates and the iron and 
alumina probably as hydrated oxides. 

In 1883, he obtained a patent for the 
use of soda lime for similar purposes. 
In 1884, he patented the use of barium 
hydroxide. 

Sodium = Fluoride—TIn 1890, Dr. 
Charles A. Doremus presented a paper 
before the American Chemical Society 
calling attention to the use of fluorides, 
particularly sodium fluoride for softening 
hard waters. 

At that time the most important state- 
ment made was that the precipitation of 
magnesium “is especially thorough and 
noteworthy.” 

Dr. Doremus afterward suggested the 
use of caustic soda with sodium fluoride, 

Griffin found the precipitating action 
of sodium fluoride on lime salts in water 
fairly complete and on magnesia salts 
very trifling. The writer found sodium 
fluoride an exesedingly unsatisfactory 
precipitant for any of the Hime or mag- 
nesia salts occurring in natural waters, 
No- important use of the fluoride method 
in water softening practice has come to 
the writers attention, Dr. Doremus 
states that its high price prevents its 
more general use. 

Sodium Aluminate—In January, PSs). 
Professor ©. F. Mabery and Ed. Baltzley 
called attention to the use of sodium 
aluminate for removing lime and sus- 
pended matter from waters, 


Griflin’s experiments confirmed to some 
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extent the efficiency of the reagent for 
precipating bicarbonates of Time and mag- 
nesla and magnesia salis. Sulphate of 
line was not affected. 

The reagent apparently acts like caustic 
soda with the assistance of the liberated 
alumina as a coagulent. 

Of all the chemicals available for direct 
treatment of boiler feed water, sodium 
phosphate is best and soda ash and lime 
next. Any direct treatment should be 
regarded merely as a temporary expedient 
to be superseded by softening machines 
as soon as conditions permit. 


2 B—INDIRECT METHOD. 

Treatment of water by the introduction 
of chemicals into the water as it flows to 
the storage tank was the first step in the 
evolution from direet treatment. toward 
complete softening machines. Tt was 
designed to avoid the first cost of soften- 
ing machines by utilizing the existing 
storage tank for chemical reaction and 
sedimentation. Several such plants exist 
in the United States and 


many have 
existed, 


They have no feature to recom- 
mend them except low first cost. Tn their 
simplest, crudest form, they consist of: 

1. An arrangement for supplying 
chemical solution at approximately the 
required rate from a barrel attached to 
the suction of the supply pump. 

2. A floating draw-off in the service 
so that approximately clear water may be 
drawn from it. 

3. A dump valve in the bottom of the 
service tank for sludge removal. As the 
tank ‘bottoms are usually flat, only the 
sludge which les dose to the outlet will 
he discharged. 

Waving usually only an 


imperfect 
chemical 


proportioning device, nö ar- 
rangement for ensuring steady progres- 
sion of water through the storage tank. 
and no provision for drawing off more 
than part of the sludge without emptying 
the tank. such plants do only imperfect 
work. 
2 C—-INTERMITTENT METHOD. 

Of the devices already described those 
operating under method €? a` are Seon- 
tinuous.” while those under “2 D“ 


w 


are 
more or less intermittent. In the former 
case the treated water goes continuously 
and immediately to the place of use and 
in the latter there is an interval of un- 
certain length between its treatment and 
Use, 

The devices under this heading are in- 
termittent in operation in that there is 
a pause of several hours afier treat- 
ment. This is to give the time considered 
necessary for chemical reaction and sedi- 
mentation. 
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In the commercial development of the 
intermittent system of water softening, 
N. O. Goldsmith, of Cineinnati, Ohio, 
and J. B. Greer, of Pittsburg, Pa.. have 
done important work. Many of their 
plauts have been installed in the United 
States and the systems are styled, re- 
spectively, the “We-Fu-Go” and the 
“Ideal.” Their work dates principally 
from the vear 1896. 

They added to previous practice in the 
country the following points: 

The use of milk 


of lime instead of 
lime water. 


The use of sand filters to clarify the 
softened water. 

The “We-Fu-Go” plants have paddle 
stirrers while the “Ideal”? plants use com- 
pressed air for mixing and agitating pur- 
poses. There are no other essential 
differences. 


The general plan of operation is 


as 
follows: 


Two tanks ave provided, the aggregate 
capacity of which is usually eight times 
the hourly output expected. These may 
he of either wood or iron construction and 
may be placed on ground level or elevated 
on trestle-work according to whether re- 
pumping or softened water is to be al- 
lowed for or avoided. 

The tanks are filled alternately to a 
certain level with hard water. Tn some 
plants the milk of lime is added during 
the filling and the agitator is run at the 
same time. In most of the plants, the 
Archbutt-Decley practice of dissolving the 
soda ash in the milk of lime and adding 
both together when the tank is filled, is 
the one followed. 

Agitation continues for fifteen to twenty 
minutes followed by a period of perfect 
rest usually approximating four hours. 

At the end of this time the softened 
water is drawn off from near the surface 
through floating discharge pipes. It 
passes through sand or crushed quartz 
filters to storage tanks from which it 


is repumped to a higher elevation. if 
Hecessary, 


TUR DAVIDSON INTERMITTENT SOFTENER, 


Mr. G. M. Davidson, of the Chicago & 
Northwestern Railway Company. has de- 
vised a water-softening plant whore 
chief features are the use of continuous 
chemical feed and the adaption of the 
supply pump for agitating purposes. Mr. 
Davidson adopts the tipping-bucket de- 
vice, already known in the chemical 
mdustry and used by Bruun na different 
manner for the fecding of the chemical 
solution to the flowing water. 

The bucket as it oscillates under the 
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influence of the stream of hard water is 
made to operate: 

(a) A stirrer in the chemical supply 
tank (not new). l 

(b) The plungers of two pumps which 
feed the required amount of chemical So- 
lution into the bucket compartments alter- 
nately. 

The preliminary mixing of chemical so- 
lution and water is due to the stirring 
influence of the hard-water stream enter- 
ing the compartment after the chemical 
charge has been delivered into it by one 
of the pumps. The mixture then flows into 
one of two sixteen by thirty-foot tanks. 
When the tank is filled, water is pumped 
from the top of the tank and foreed in 
through perforated pipes lying in the 
sludge at the bottom. By this means a 
inorough stirring and sludge contact are 
cured, both of which are beneficial. A 
period of several hours’ rest then follows, 

The clarified water is drawn off through 
floating discharge pipes and is repumpeil to 
an elevated service tank. Each plant de- 
livers if necessary 240,000 gallons in 
twenty-four hours, 

INTERMITTING SOFTENING PLANTS FOR 
HOT WATER, 

Almost all chemical relations are has- 
tened by the application of heat. Those 
Which occur in water softening are no 
exception to this rule. A hot water plant 
can be operated with smaller tanks than 
a cold water one. 

The Solvay Process Company's Purify- 
ing System—Onondaga Jake water is 
used. The water is hard and saline. 


S r 

Panoho. 
Calcium bicarbonate.............. 14.38 
Magnesium bicarbonate.......... 1.32 
Calcium sulphate................ 22.88 
Calcium chloride................. 4.90 
Magnesium chloride............. 72.27 
Sodium chioride................. 97.90 


Sodium carbonate (soda ash) is the 
purifving agent used, twenty-five per cent 
in excess of the calenlated amount being 
placed in each of two 4,300-gallon tanks 
before the water enters, The water is 
at eighty degrees centigrade (having heen 
used in condensers). It enters the tanks 
at the rate of 13,000 gallons per hour, 
Which means that three tanks are filled 
and emptied hourly, making the cycle 
for one tank twenty minutes, 

This plant is Interesting because of 
the small tankage and the high rate of 
purification. The reaction-tank area is 
only two-thirds of the hourly output, and 
there are no mechanical devices to facili- 
tate mixing or hastening the mechanical 
reaction, The high temperature of the 
the water to be treated and the fact that 
twenty-five per cent excess soda ash is 
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used, explain the success of the process, 
The treated water is pumped through 
sand filters into the boilers, Seven filters, 
from four to six feet in diameter by four 
to five feet high are used. 

The test of the feed water is regulated 
to seven cubie centimetres d.n.H,SO, per 
100 cubie centimetres of water. 

After passing the filters the water con- 
tains lime salts equivalent to 2.50 parts 
sulphate of lime per 100,000. The boiler 
tubes show a dust-like coating, easily 
rubbed off. By blowing off at intervals 
the concentration of sulphate of soda, car- 
bonate of soda and salt is kept at or be- 
low two degrees Beaumé (hydrometer 
test). One man on each eight-hour shift 
attends to the treatment. 

Summary of Solvay System—Capacity : 
per dav, 310,000 gallons; per hour, 13,- 
000 gallons; per minute, 216 gallons. 

Reaction space: 2 by 4,300 = 8,600 
gallons = two-thirds of hourly output. 

Filters: seven, five of which aggregate 
seventy square feet surface arca. 


2 D—CONTINUOUS METHOD. 


The ivpe of machine now referred to is 
the one which is so designed that the flow 
of water to the plant operates all neces- 
sary mechanism (stirrer, ete.). The feed 
of chemicals is regulated by proportion- 
ing devices. Proper mixing of chemicals 
with hot water takes place automatically 
and the water passes evenly through the 
machine, while the chemical reaction of 
softening proceeds to a finish and the 
mechanical action of sedimentation is 
almost perfectly effected. A filter at the 
top of the machine gives final clarification 
and the softened water is discharged with- 
out repumping into the storage tank. 

Desrumeaux seems to have been the 
first to utilize by means of a water-whecl 
the power of the water flowing into the 
softening machine. He used the power 
for driving a stirrer in his lime tank. In 
both lime-water and reaction tanks, he 
had annular, spiral passageways for the 
rising water aiming to give it a steady, 
though cureuitous -upward movement. 
Sludge settling on the spiral plates was 
supposed to slide to outlets properly 
placed to favor undisturbed fall to tho 
base of the machine. The feed for chem- 
icals was controlled by valves operated 
by floats in the hard-water box. 

The design has been modified by Mr. 
C. I. Koyl. The spiral settling device 
has been discarded; the small lime-water 
tank has been replaced by a very large 
one, and elaborate stirrers have been 
placed in the reaction tank. 

The lime-water tank is made large, 
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so that it will produce practically’ clear 
saturated lime water of definite strength 
and not milk of lime of variabie lime con- 
tent. This point is important and isg 
looked after carefully in the design of all 
good continuous machines. The rate of 
clarification varies according to whether 
hard water or soft water js used for mak- 
ing lime water. 

Stirring always assists chemical reac- 
tion, but the writer docs not think that 


stirring need be very prolonged. Ma- 


chines with no stirring beyond about 
five minutes’ mixing turn out properly 
softened water. The course of the water 
through the apparatus as effected by its 
internal design is a very important fac- 
tor in determining the completion of re- 
action and sedimendation. 
THE REISERT-DERVAUX SOFTENING 
MACHINE. 

This machine has a conical or vasc- 
shaped line saturator designed to favor 
clarification of the lime water. Experi- 
ence with cone-bottomed but otherwise 
evlindrical saturators has shown that the 
shape is unnecessary. 

The lime and hard-water flows are pro- 
portioned by micrometer valves leading 
from a receiver box at the top of the 
machine. 

The method of feeding soda solution 
is by an adjustable siphon which rises and 
falls with the level of the hard water in 
the receiving tank. The method of mixing 
chemicals and hard water is, in the 
writer's opinion, poor and the internal 
arrangement of the reaction tank im- 
perfectly planned. 

An ingenious, self-cleaning sand filter 
occupies the upper part of the reaction 
tank. This device, however, failed to 
work satisfactorily in an installation with 
which the writer is familiar and may be 
criticised on several grounds, in any case, 

THE BRUUN-LOWENER SOFTENER. 

This machine differs from the Des- 
rumeaux in its device for utilizing the 
water power for stirring and chemical 
feed. The Desrumeany uses an overshot 
water-wheel and the Bruun-Lowener an 
oscillating or tipping-bucket. This device 
has already been referred to when de- 
scribing the Davidson machine. Brunn 
has his chemical solutions (milk of lime 
and soda) in a semi-cylindrical tank 
placed above the tipping-bucket. The 
motion of the bucket is caused to actuate 
a stirrer and also a stopper valve. 


The latter is raised to a definite height < 


hy a cam and then seated by a spring. 
A definite quantity of solution is fed in 
this way. Mixing of chemicals and water 
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is accomplished by the force of the in- 
flowing water. 

In the Bruun-Lowener plants built in 
this country the lime and soda solution 
is prepared at ground level and pumped 
to the feed tank at the top of the appa- 
ratus. As it is necessary to keep a con- 
stant level over the feed valve, it requires 
a continuous chemical supply. The hard 
water passing to the machine drives a 
circulating pump for this purpose. 

It may be said of all tipping-bucket 


machines that the mixing occurring in the 


bucket and due to the motion of the in- 
flowing water is not enough to properly 
inaugurate the reactions which occur in 
water softening. It is also true that they 
are not as economical of lime, and, most 
important of all, the chemical feed is 
temporarily inaccurate after a period of 
disuse. This is caused by the scttling 
out of the lime. When the stirrer has 
worked a few minutes, the feed is normal. 


THE KENNICOTT SOFTENER. 


The Kennicott water softener details 
were worked out by Messrs. C. L. Kenni- 
cott and W. H. Green, while chemists at 
the Consumer Company plant at Chicago. 

It differs in the following respects from 
other continuous softeners: 

1. The chemical feed-proportioning de- 
vice. 

2. The use of soft water for lime water. 

3. Method of mixing chemicals and 
hard water. 

4. Means of assisting sedimentation. 

5. Compact, concentric tank arrange- 
ment. 

CHEMICAL FEED-PROPORTIONING DEVICES. 

The proportioning devices employed in 
connection with continuous chemical feed 
in the several softening machines used in 
this country are: | 

1. Weirs (used by Industrial Water 
Company, also by A. B. Bellows). 

2. Stopper valve actuated by tipping- 
bucket (Bruun-Lowener). 

3. Pumps actuated by tipping-bucket 
(Davidson). 

4. Spoons actuated by tipping-bucket 
(Kennicott T. B. type). 

5. Fixed orifices for discharge (Reisert- 
Dervaux). 

6. Movable and adjustable orifices for 
discharge (Kennicott L. P. type). 

1. Weir System—The use of propor- 
tional weirs pre-supposes a smoothly flow- 
ing body of water. Mr. Bellows plan 
provides stilling plants for overcoming 
wave motion. 

The Industrial Water Company uses 
weirs located in a box directly under and 
receiving the discharge from their over- 
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shot water-wheel. Wave motion must 
influence measurement in such a case. 

Fixed weirs serve only for proportion- 
ing lime water to hard water. Mr. Bel- 
lows has devised a movable weir (attached 
to a float) for use with soda-ash solution. 

2. Stopper-Valve System—This plan 
has already been mentioned. It is for use 
in connection with a milk of lime and soda 
feed. A cam actuated by the motion of 
the tipping-bucket raises the valve and 
the spring and weighted stem seat it 
again. 

A quantity of chemical mixture, pro- 
portionate to the time during which the 
valve is open, flows into the bucket com- 
partment which has just discharged its 
contents. 

Between runs, lime settles around the 
valve causing it to stick or feed too much 
lime before the mixer has done its work. 
Small bits of wood, sand, etc., may pre- 
vent the valve from seating properly and 
thus the chemical feed will be uneven. 

3. Pump System—Two chemical feed 
pumps, having ball valves, have pistons 
connected with a walking-beam actuated 
by the movement of the tipping-bucket. 
Judging by published results, Davidson’s 
pumps work well. 

4. Spoon System—This device for use 
in connection with Kennicott plants up 
to 500 horse-power is described in United 
States patent 732,357. A rocker-arm has 
spoon-like contrivances for its ends, 
These dip up a definite quantity of chem- 
ical solution and discharge it into the 
tipping-bucket at each oscillation, It 
would seem much more positive and cer- 
tain in its action than either stopper- 
valve or pump. 

All tipping-bucket devices presuppose a 
well-stirred chemical mixture, stirrers be- 
ing operated by the tipping-bucket. 

5. Fixed Orifice System—In this svs- 
tem, orifices in the side or bottem of the 
hard-water receiving box are controlled 
by micrometer valves. The depth of the 
openings under water is fixed, but their 
size may be varied by means of the valves. 

The success of this system depends on 
uniform discharge by the valves which 
can only be ensured by calibration as fre- 
quently as experience proves is necessary. 

6. Movable Orifice System—This sys- 
tem is carried out by means of hinged 
lift-pipes having adjustable openings in 
their traveling ends. 

The pipes are located in the lime-water 
and soda-solution measuring boxes which 
are always filled to the same depth. 

Fluctuations of water level in the hard- 
water box due to increased or decreased 
flow of water to be softened are trans- 
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mitted to the lift-pipes by means of a 


float and chains. 


In the beginning, the discharge slot 
in the hard-water box is made in exact 
proportion to the slots in the lift-pipes 
in the chemical boxes. This having been 
done, the flow from all of these openings 
is kept proportional by the fact that all 
of the orifices are at all times under 


equal depths of water or chemical solu- 
tion. 


METHOD OF MIXING. 


In the Kennicott apparatus, the soda- 
ash solution meets the hard water first. 
The mixture flows into a revolving hop- 
per having projecting baffles. ‘The lime 
water rises constantly and meets the hard 
water and soda just above the perforated 
plate which forms the top of the lime 
saturator. 

The complete mixture then turns and 
flows upward, being very thoroughly 
stirred, until it passes over into the top 
of the down-comer cone which is a part 
of the settling system. 

After the mixing and stirring have 
been carried out, two things are still 
necessary : 

1. Completion of all chemical reaction. 

2. Clarification or sedimentation. 

For the first result, time and sludge 
contact are necessary. 

For the second, mechanical aids to sedi- 
mentation are desirable. In the Kenni- 
cott apparatus such assistance is given 
by a conical bottomless down-comer 80 
designed that the descending turbid liquid 
constantly loses velocity and drops most 
of its suspended matter before reaching 
the bottom of the cone. Settlement of 
the precipitate thus takes place with the 
current instead of against it. 

The cross-section of the opening of the 
cone at the bottom is equal to that of the 
annular space surrounding it at that 
point, so that the partly clarified water 
in turning upward does not change ve 
locity. In its further progress, however, 
its flow becomes steadily slower. 

Inclined perforated plates or baffles in 
this section of the apparatus apparently 
gives the necessary steadying influence 
and sludge contact. A wood-fibre filter 
effects final clarification. 

CONTINUOUS SYSTEMS FOR HOT WATER. 

Any system or plant which fulfils the 
conditions for softening cold water will 
necessarily soften hot water. 

Steel construction is best and smaller 
tanks may be used. Nevertheless, it 18 
a mistake to sacrifice anything 1 
thoroughness of mixing or means of $è 
curing uniformity of progress of water 
through the apparatus. 
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The typical continuous hot-water plant 
consists simply of: 

(a.) Soda and lime-water tanks. 

(b.) Separate feed pumps. 

(c.) Mixing tank with baffle partitions. 

(d.) Sand filter. 

The chemical feed pump may be 
coupled up with the hard-water feed 
pump, but in many cases this is not done 
and the only means given the operator 
to Judge of accuracy of feed is a bottle 
of phenolphalein solution. 

As this reagent gives a pink color as 
soon as the free carbonic acid in the wa- 
ter has been neutralized, it is absurd to 
expect it to indicate whether lime enough 
has been added to decompose bicarbonates 
and soda enough for other lime and mag- 
nesia salts. 

Hot water softening had best be cap- 
ried out with an apparatus having more 
reliable chemical feed devices than pro- 


_ portional pumps. 


THE ECONOMIC RESULTS OF WATER 
SOFTENING. 

The considerations which lead to the 
taking up of water softening by steam 
users may be grouped as follows: 

First—Loss of service of boilers, due 
to impossibility of satisfactory, continuous 
operation with hard water. 

Second— Possibly of substantial savings 
in fuel and repair bills and the checking 
of rapid deterioration of boilers. 

The cost of water softening undertaken 
for the first reason is not always a matter 
of prime importance. It must be reason- 
able, of course, but results are the main 
thing. In most cases, however, water 
softening stands or falls by the relation of 
what it costs, to what it accomplishes. 
The charges against a water-softening in- 
stallation are: 

Interest on cost of plant. 

Depreciation. 

Chemicals for softening. 

Attendance. 

Power for operation (and repumping ). 
The credit items for a softener are: 

Fuel saving. 

Repair saving. | 

Depreciation saving. 

Increased service obtainable from steam 
generators. 

COST OF SOFTENING PLANTS. 


The best softening plants cost from $4 
to $5 per horsepower for installations up 
to 1,000 horse-power, for 1,000 to 2,000 
horse-power, the cost is $4 to $3 per horse- 
power. From 2,000 to 5,000 horse-power, 
the cost is $3 to $2 per horse-power. 
From 5,000 to 15,000 horse-power, the 
cost is $2 to $1.20 per horse-power, 
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DEPRECIATION. 

The above figures refer to steel con- 
struction. Plants for which wooden tanks 
are used are sometimes offered at as high 
rates, but the depreciation of wooden 
tanks under service conditions js much 
greater beside other disadvantages. If 
steel tanks are reasonably well cared for, 
five per cent is more than enough to allow 
for their depreciation. 

COST OF CHEMICALS. 

The quantity of chemicals required for 
softening varies directly with the character 
of the water treated. The prices of lime 
and soda ash do not vary much in differ- 
ent sections of the country. There is, 
however, great choice in commercial lime, 
much, of the building lime being so high 
in magnesia as to make it unfit or uneco- 
nomical to use. From ninety to ninety- 
five per cent lime can be had and should 
be insisted upon. 

The cheapest waters to soften are those 
the hardness of which is due to carbonates 
of lime and magnesia only. Such waters 
require simply lime-water treatment. It 
costs only 0.2 cent per 1,000 gallons to 
remove 1.42 pounds of carbonate of lime 
(equivalent to ten grains per gallon) and 
only 0.48 cent to remove the same quantity 
of carbonate of magnesia. These amounte 
are sufficient to give a great deal of 
trouble in heaters and boilers. 

The removal of sulphates and other 
soluble compounds of lime and magnesia 
from water requires the use of soda ash. 
It costs 1.20 cents per 1,000 gallons to 
remove sulphate of lime equivalent to 
ten grains per United States gallon. The 
same amount of sulphate of magnesia re- 
quires 1.36 pounds of soda ash which costs 
1.36 cents per 1,000 gallons. 

The cost of chemicals for softening 
water varies from 0.5 cent to five cents 
per 1,000 gallons, averaging from one 
to two cents. 

ATTENDANCE. | 

The cost of attendance at softening 
plants varies greatly, but is never more 
than that of the time of one man (or 
hoy). It is often much less. With the 
best type of plants two or three hours per 
day are all that are required for attend- 
ance unless the installation is very large. 
Chemical tests for control of the softening 
plant can be carried out by persons of 
average Intelligence. The best plants 
have all stirrers or other mechanism 
actuated by water power. The flow of 
water to be softened starts everything. 

REPUMPING, 


Many softening plants now in exist- 
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ence are so designed that the softened 
water is discharged at or near ground 
level. This involves the use of a pumping 
plant to reelevate the softened water. 


The best type of softeners are those 


built in the form of towers and discharg- 
ing the softened water into service tanks 
at a level only a few fect below the point 
at which the hard water was received. 


FUEL SAVING. 


The earliest recorded researches on the 
subject of loss of heat caused by boiler 
incrustation are those of John Graham, 
conducted in 1850 to 1857 and published 
in the Memoirs of the Literary and 
Philosophie Society of Manchester in 
1860. He says: “a scale of sulphate of 
lime one-sixteenth of an inch thick re- 
duced the efficiency 14.7 per cent.” 

Reuben Wells ran two boilers for several 
months with heating surfaces covered 
with scale and an equal length of time 
later with clean heating surfaces and 
found a saving of seventeen and one-half 
per cent with clean boilers. Details of 
scale thickness or density are not given. 

Towers cites the case of a boiler oper- 
ated at the “Conservatory,” France. When 
clean, 8.50 kilogrammes of steam were 
produced per kilogramme of coal. When 
incrusted only 3.87 kilogrammes of steam 
were generated per kilogramme of coal. 
The efficiency of the fuel was reduced 
fifty-six per cent. 

The National Association of Stationary 
Engineers undertook a series of experi- 
ments on the “Conductivity of Boiler 
Scale.” These experiments covered the 
rate of transmission of the heat of steam 
at 212 degrees Fahrenheit through brass, 
iron, boiler scale, plaster of paris and 
Portland cement. It having been found 
that a sample of boiler scale conducted 
heat at about the same rate as plaster 
of paris, a tube coated with the latter 
was used for further experiments. 

Such a tube was fastened into a 
cylindrical vessel so that the two ends 
projected from top and bottom. Water 
in definite amount was placed around the 
inner tube and heated gases from a burner 
with constant gas supply were passed up 
the middle tube. It took no longer to 
heat to 205 degrees Fahrenheit when the 
heating surface was coated with plaster 
than with a clean tube. 

A cement-coated tube allowed the sur- 
rounding water to he heated to 205 
degrees Fahrenheit in nineteen minutes, 
twenty-three seconds, while the clean tube 
gave the same result in sixteen minutes. 

It is pointed out that the efficiency in 
this case was far from being in the ratio 
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of 4.71 as the relative conductivities of 
cement and iron would lead one to expect. 
The final rather remarkable conclusion is 
reached that a three-thirty-second-inch 
coating of scale would make no appreciable 
difference in the efficiency of a well- 
designed boiler. 

The fact is overlooked that all boiler 
scale is not comparable with either plaster 
of paris or Portland cement coatings and 
furthermore, that experiments carried out 
at boiler temperatures and under boiler 
conditions would probably show much 
greater interference with heat efficiency. 

Kent says that the amount of loss of 
heat due to scale deposits is often over- 
estimated. The loss depends upon the 
kind of scale as well as upon its thick- 
ness, but it does not increase directly with 
thickness. 

Kent also says that he once made a test 
of a water-tube boiler, the tubes of which 
were coated with a scale one-quarter-inch 
thick. He obtained practically the same 
evaporation as he obtained a few days 
later when the boiler had been cleaned. 
The scale was soft and porous. 

Results such as these should make 
Writers on water softening more temperat? 
in their estimates as to the effect of scale 
of increasing thickness, but they do not 
detract from the value of the records al- 
ready quoted to the effect that one- 
sixteenth-inch scale may cause a loss of 
as much as fifteen per cent of fuel espe- 
cially when the boiler is worked hard, ‘The 
following concrete instances have a direct 
bearing on the question of fuel saving 
due to keeping tubes clean by the use of 
softened water. 

A “Kennicott? Plant at an Ice Factory 
—The Everett Audit Company, of Chicago, 
certified under date of September 10, 
1900, that it found 16.63 per cent less 
fuel required per fon of block ice produced 
by the Consumers’ Company after instal- 
ling a water softener. 


Fuel saving at the above rate with coal 


at $1.85 per ton meant an economy of 
1,950 per year. Lake Michigan water 
which was used in this case contains 
12.16 parts of scale-forming solids, chiefly 
carbonates, per 100,000 and is classed as 
fair for boiler use. 

BOILER REPAIR SAVING. 

The Consumers’ company in Chicago 
now requires no scale removal or boiler 
repairs due to bad water. This means 
a saving of $780 per annum at an 500- 
horse-power plant. 

The Nichols Chemical Company reports 
seventy-five per cent saving in boiler re- 
pairs Ine to softening a moderately hard 
water. 
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It is difficult to put into dollars and 
cents exactly what water softening means 
in prolonging the life of boilers. The 
wear and tear on boilers using softened 
water would certainly average seventy-five 
per cent less than with untreated water. 

WASHING OUT BOILERS. 

A marked decrease in this item is 
noticed by users of water-softening plants. 
While the accumulation of soda salts 
necessitates water-changing by blowing off 
quite frequently, yet complete washing 
out for the removal of sludge and seale 
is much less frequently required than 
formerly. 


The Use of Roentgen Rays in 
Therapeutics. 

Considerable alarm is being created by 
the daily papers regarding the danger at- 
tending the use of Reentgen rays. It has 
been atlirmed that many medical men who 
have been in the habit of handling and 
using X-ray tubes are now suffering from 
a peculiarly painful disease which closely 
resembles cancer. This “disease” attacks 
the skin, and is said to be incurable. 
Until there is definite medical testi- 
mony to the contrary, however, we refuse 
to believe that cancer .can possibly result 
from the application of X-rays. It 1s, 
perhaps, just conceivable that repeated 
X-ray burns might, in particularly ad- 
verse circumstances, cause the tissue to 
get into such a condition that it may fall 
an easy prey to cancer. But is it equally 
conceivable that the same effect might 
ensue from a neglected wound or blow, 
which tends to enfeeble the tissue? Any 
discovery connected with electrical science 
is still set down as mysterious by the 
uivstery-loving public, and the cause of 
cancer is still unknown; the vulgar mind 
loves to force a connection between two 
“mysteries, whether they be those with 
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which men of science are concerned or 
those of Scotland Yard. So far as re- 
gards the X-ray burns themselves, al- 
though our sympathies are naturally with 
the men who are suffering from this 
painful ailment in the cause of humanity 
and science, it must, nevertheless, be re- 
membered that if due care is taken by 
the operator to shield himself by proper 
sereens, no danger of X-ray dermatitis 
necd exist. If, however, the present scare 
will diminish to some extent the number 
of unqualified persons who apply A-ray 
treatment, we shall have no cause to 
regret it—Hlectrician, London. 
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An examination for assistant electrical 
engineer will be held by the State Civil 
Service Commission, Appheation must 
be made to Charles N. Fowler, chief ex- 
aminer, Albany, N. Y¥., before Noven- 
her 23. 
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BOOK REVIEWS. 


“Experiments with Alternate Currents of 
High Potential and High Frequency,” with 
an appendix by the author on the trans- 
mission of electric energy without wires. 
Nikola Tesla. New York. McGraw Publish- 
ing Company. 162 pages. 51⁄4 by 7 inches. 
Illustrated. Supplied by the ELECTRICAL Re- 


View at $1. 

This is a new edition of Mr. Tesla’s 
classic lecture before the Institution of 
Electrical Engineers, of Great Britain. It 
will be remembered that the first public 
presentation of Tesla’s brilliant and 
original research in the field of high- 
frequency alternate currents was made be- 
fore the American Institute of Electrical 
Engineers in 1891. As a result of this 
paper, Mr. Tesla received invitations from 
foreign socicties to lecture before them, 
pd accepted the invitation of the In- 
stitute of Electrical Engineers, of Great 
Britain, as mentioned above. In this 
lecture Mr. Tesla described and showed 
experimentally a number of wonderful. 
effects, some of the experiments seeming 
to contradict the accepted laws of elec- 
trical action. This volume contains an 
appendix by the same author, on the 
transmission of clectrie energy without 
wires, and a new portrait and a bio- 
graphical sketch of Mr. Tesla. 

“Notes on Light.” William Rollins. Bos- 
ton. Published by the author. Cloth. 400 
pages. 7 by 10 inches. 151 plates. Sup- 
plied by the ErectRICaL Review at $6. 

In the preface the author states that 
these notes are a record of impressions 
derived from the experiments made after 
the day's work as a recreation, yet with 
the hove of learning to design and erect 
apparatus for his friend, Dr. F. H. 
Williams, who has done the most to show 
the importance of X-light in medical 
diagnosis. It is quite probable that no 
other work yet published on this im- 
portant phase of clectrotherapeuties has 
heen so ambitious as the present volume. 
Mr. Rollins seems to have touched upon 
every conceivable phase of the subject. 
The major portion of these notes have al- 
ready appeared in the Execrrican RE- 
VIEW, covering a period from 1897 to the 
present day. While there is always oppor- 
tunity for considerable criticism of an 
author's method in attacking a subject of 
this kind, we feel sure that what Mr. 
Rollins has done will be appreciated by a 
large circle of readers. The book is 
splendidly printed on deckle-edged paper 
of the finest quality, and the illustrations 
have heen made for the book, with the 
result of placing the volume, from the 
point of view of typographical excellence, 
very much in a class by itself. 
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Coal and Ash-Handling Machinery at the Power Station of the 
Scioto Valley Traction Company, Columbus, Ohio. 


HE Scioto Valley Traction Com- 
pany operates an important elec- 
tric system in the vicinity of 

Columbus, Ohio. The lines which 
are at present in operation connect 
Lancaster and Circleville) with Colum- 
bus, the cars to the latter city running 
over the tracks of the city’s svstem. The 
power-house is located near Big Walnut 
creek, at the point where the road is 
crossed by the line to Circleville. The 


three-phase current at twenty-five cycles 
per second, 375 volts. They are rated at 
1,000 kilowatts normal load, and the sta- 
tion has been laid out to allow for the 
addition of two more units. 


In selecting an apparatus for the han- 
dling of coal and ashes at this plant, the 
engineers, W. E. Baker & Company, have 
made a radical departure from the method 
usually emploved in localities where a 
large pereentage of the coal supply is 


for car work, and a design on these lines 
resulted in the installation of what has 
proved to be a very satisfactory appa- 
ratus. ‘The design of the details of the 
machinery and its construction was placed 
In the hands of the Jeffrey Manufactur- 
ing Company, of Columbus, Ohio. 

Two arrangements were considered ; one 
contemplated a coal pocket above the 
boilers, extending the entire length of 
the building, over which a bucket was to 
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station equipment consists of four Frank- 
hn water-tube boilers equipped with 
Roney stokers and operated at 150 pounds 
pressure. Within the station there are, 
at present, two steam-driven generators. 
The engines are horizontal, cross-com- 
pound, Hamilton Corliss engines. The 
generators were manufactured by the Bul- 
loek Electric Manufacturing Company. 
Cincinnati, Ohio. and operate at ninetv- 


four revolutions per minute, delivering 


delivered in gondola cars rather than in 
those of the bottom tube type. 

In cases where the tonnage handled 
is comparatively small, a common prac- 
tice has been to unload cars by hand 
shoveling, a costly method, but one ap- 
parently unavoidable without a pro- 
hibitive investment for apparatus. 

As a compromise, the method of un- 
loading vessels with a self-filling grab 
bucket. was thought to offer advantages 


be run, depositing its contents in the 
pocket, from which the coal could be 
spouted to the furnaces. 

This plan was discarded on account of 
the cost of the structural work necessary 
and the scheme shown on the accompany- 
ing drawing was adopted and is described 
briefly as follows: the cars are set iÐ 
the position indicated and if of the 
dumping type are emptied into the 
pocket under the track, Gondolas are 


rVinitizgan hy A -f 
D IQ | Uzeq DY ~~ J , 


a awp ee oe 8 


798 


unloaded with a grab bucket suspended 
from a trolley traveling on an elevated 
runway, and the coal is delivered either to 
the storage pocket or to the supply pocket 


LONGITUDINAI 
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is twenty tons per hour, of the storage 
pocket 1,000 tons and of the current supply 
pocket 100 tons or sufficient to carry the 
plant over night. 
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inside the building in front of the 
chimney. 


Over the supply pocket a screen in the 


shape of an inverted pyramid receives 


the coal from the bucket, passing the 
small sizes and delivering the lumps 
through an opening at its apex to a small 
apron conveyer which provides a uni- 
form feed to a crusher. 

Gates in the bottom of the supply 
pocket serve to fill a traveling hopper 
running in front of the boilers at right 
angles to the travel of the bucket. From 
this hopper the coal is delivered to the 
stokers as required. 

The grab bucket has a capacity of one 
and one-half tons, and is suspended by a 
steel cable from its hold and hoist mech- 
anism on the trolley. The holding and 
hoisting drums are operated by a twenty- 
horse-power motor, and the trolley is 
equipped with a five-horse-power motor 
for traversing it on the runway. The 
apparatus is controlled by an operator 
from a cage suspended from the trolley 
frame. 

A twenty-five-horse-power motor oper- 
ates both the crusher and feed conveyer, 
and the traveling hopper is provided with 
a two-horse-power motor controlled from 
the boiler-room floor. All motors are 
wound for 125 volts, direct current, and 
are provided with all necessary control 
apparatus. | 

The capacity of the unloading plant 


Ashes are removed in hand cars from 
the brick-lined, plate-steel hoppers pro- 
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RELATIVE EFFICIENCIES OF ELECTRIC 
AND HYDRAULIC ELEVATORS.’ 


BY WILLIAM C. L. EGLIN. 


Steam and hydraulic elevators were in- 
troduced about fifty years ago. Steam 
elevators are now obsolete, except in a few 
special instances. There are three types 
of hydraulic elevator, viz.: the vertical 
cylinder, the horizontal cylinder and the 
plunger type. These may be either high 
or low pressure, or one machine may com- 
bine both high and low pressure. Electric 
elevators were first invented less than 
twenty years ago, and only in the last ten 
years has serious attention been paid to 
their development. They may be divided 
into three classes—drum type, screw type 
and differential type. The differential 
type of elevator is new, and is operated by 
two variable specd motors driving a con- 
tinuous-running rope. The elevator car 
replaces the tightener weight of the 
driven rope. Its upward or downward 
motion depends upon the relative speed 
of the two motors. The hydraulic 
elevator, operated by an electrically driven 
pump, is known as an electric-hydraulic 
elevator, but it can not really be con- 
sidered as an electric elevator. Compari- 
sons of clectric-hydraulic elevators are 
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vided under the boiler grates, dumped 
into a pit and loaded on cars by the 
grab bucket for removal. 

Photographs and details of some of the 
interesting features are shown, 


limited to comparisons of the steam and 
electrically driven pumps. 

In comparing the relative efficiencies of 
eee ee 


\ Abstract of a paper read before the Association of 


Edison Illuminating Companies, Newcastle, N. H., 
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elevators there must be considered, first, 
the efficiency of the machine in doing its 
work—that is, its ability to start and to 
stop quickly, and to be under control 
without requiring great skill on the part 
of the operator; second, the ability of the 
machine to do its work with safety to 
the passengers and attendant; third, the 
mechanical efficiency of the different 
types. 

In the first comparison, the method of 
controlling, starting and stopping is of 
the greatest importance. With slow speeds 
and light cars a hand rod or rope running 
through the car is satisfactory. On high- 
pressure hydraulic types a pilot valve is 
added to the mechanism to assist the 
operator to move the heavy valves. A 
lever or hand-wheel used to operate the 
rope also assists the operator. The dis- 
advantages of the control rope are due to 
slack rope, looseness in the various parts 
of the mechanism, varying tension in the 
lifting ropes, ete.; hence constant atten- 
tion has to be given to the controlling 
mechanism in order to maintain hydraulic 
elevators in good condition. In the 
plunger type of hydraulic elevator the 
defects are limited to the operating rope 
and its mechanism. 

Electric elevators may be controlled 
electrically or by a hand-rope operated 
either by a wheel or lever. The electric 
contro] may be effected either by a pilot 
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‘controlled by hand-ropes. The starting 


of the motor is effected by means of a 
starting box, and the elevator is stopped 
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ferential type of elevator the speeds of 
the motors are directly under the control 
of the operator. The field rheostats and 
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and held by a brake. This requires con- 
siderable skill on the part of the opera- 


tor, as his ability to make landings de- 
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motor or magnetic switches, or by the 
actual control of the motor current from 
the car. Some drum type elevators are 


pends on the brake adjustment. The 
screw type electric clevator is controlled 
by means of a pilot motor. In the dif. 


the two motors are operated by a single 
lever. This type of elevator is expensive 
to maintain, on account of the wear on 
the continuously running cables. 

The second comparison is the ability of 
the machine to perform its work with 
safety to passengers and operator. Safety 
devices should be installed on all types 
of elevators. The plunger type of eleva- 
tor usually is not equipped with devices 
to prevent the car falling in the event of 
the plunger rod breaking. It is assumed 
that the plunger is made with a factor 
of safety so large that there is no danger 
of its breaking; but with the high lifts 
in tall office buildings, safety devices 
should be used to prevent the car 
from falling if the plunger breaks. 
Other safety devices should be pro- 
vided to hold the car if its speed 
exceeds a certain safe limit, due 
to any cause whatever, and to prevent the 
car over-running at either the top or bot- 
tom. 

It is difficult to compare the mechanical 
efficiencies of electric and hydraulic ele- 
vators, on acount of the inability to ob- 
tain comparisons of machines doing rela- 
tively the same amount of work. In ex- 
amining the work done by an elevator, 
the size and speed of car, number of pas- 
sengers, number of stops, and class and 
height of building must all be considered, 
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Hydraulic elevators usually require power 
only in lifting, so that the power required 
is divided by two for the number of car- 
feet traveled to obtain the powcr per car- 
mile. The use of the unit “car-mile”’ 
consumption of power has caused many 
nisunderstandings of the relative efficien- 
cies of different classes of elevators. A 
car operated at low speed, with few 
stops, requires less power than a high- 
speed elevator making many stops. A 
better comparison for passenger elevators, 
at least, might be made in “passenger- 
feet” than in car mileage. The work done 
in lifting passengers is, however, only a 
small part of the total work. Most of the 
work is done in lifting the car cr counter- 
weights. On account of the difficulties 
of finding a proper unit of comparison, 1t 
is necessary to compare tests of machines 
doing the same class of work. 

The proper adjustment of the counter- 
weight is a large factor in the eiliciency of 
the elevator. This is shown by a com- 
parison of tests Nos. 6 and 7 below. 

A synopsis of a number of tests made by 
Mr. H. Calvert, on elevators of various 
classes in various buildings in Philadel- 
phia, is here given. i 

Test No. 2, Edison Building, Tenth 
and Sansom streets. Morse, Williams & 
Company, hydraulic elevator, with motor- 
driven pump. Motor, fifteen horse-power, 
220 volts. Pumps, six and one-half inches 
by twelve inches, fifty-four strokes per 
minute, five-inch discharge from pressure 
tank to clevator evlinder. Motor auto- 
matically stops when pressure reaches 
cighty-seven pounds, and starts when 
pressure falls to seventy-five pounds. Car, 
5 fet 8 inches by 3 feet 10 inches. Lift of 
elevator, 76 feet 51% inches. Elevator im- 
stalled April 30, 1896. Tested February 
929, 1904. Duration of test, 10 hours, 
from 8 A. M. to 6 P. M. 

Total distance traveled.... 50,813 feet. 

Feet per minute, including 

StOUS saei rada cece aed 84.69 


Total passengers carried... 1,457 
Average distance per per- 


son carried.............-. 35 feet. 
Number of stops........... 1,853 
Total watt-hours........... 78,000 
Kilowatt-hours per car-mile. 8.1 
Watt-hours per person per 

thirty-five feet........... 53.5 


Test No. 4. Jobn Strafford Building, 
1118-1120 Chestnut street. Stokes & 
Parish direct electrie elevator. Motor. 
220 volts. Maximum amperes, sixty. 
Speed, 800 revolutions per minute. Car 
supported by four cables, two to motor 
drum, and two to counterweight. Car, 
2 feet 10 inches by 4 feet 9 inches. Lift 
100 feet 8 inches. Installed June. 1901. 
Tested March 21. 1904. Duration of test, 
eight hours and twenty minutes, from S 
AJM. to $20 P.M. 


Total distance traveled.... 47,365 feet. 
Feet per minute, including 

STOS ccs wie OG oa hoa a 94.73 
Total passengers carried... 879 


Average distance per person 
carried 


EE EE E Seas 5 
Number of stops........... A: ee 
Total watt-hours........... 15,760 
Kilowatt-hours per car-mile. 1.8 
Watt-hours per person car- 

ried fifty-four feet. ....... 17.9 
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Test No. 6. Penn Fire Insurance Com- 


pany, 508 Walnut street. Morse, Williams 
& Company, plunger type hydraulic eleva- 
tor. Car supported on eight-inch steel 


plunger. From top of car six 
cables run over sheave to a coun- 
terweight. The plunger is forced 
up by water pressure; the water 


is stored in a closed tank by a No. 31% 
Quimby pump. The pump is direct-con- 
nected to a ten-horse-power, 220-volt, 
forty-ampere Eddy motor running at 
1,200 revolutions per minute. The 
motor starts automatically when the 
water pressure is seventy-five pounds 
and stops when it is 100. Elevator 
installed August, 1902. Tested April 15, 
1904. Size of car + feet 2 inches by 4 
feet 5 inches. Lift, 36 feet 7 inches. 
Duration of test, eight hours, from 8.30 
A. M. to 4.30 P. M. 


Total distance traveled..... 3,242 feet. 
Total passengers carried.... 108 
Number of stopsS............ 153 
Watt-hoOurs i ¢.se50s08080 08> 3.180 
Kilowatt-bours per car-mile. 5.3 


This is a freight elevator, and the num- 
ber of passengers carried is small. The 
calculations per passengers have therefore 
heen omitted, as they would be unfair to 
the machine. 

Test No. FOJ. E. Caldwell & 
Company, 902 Chestnut street. Stokes 
& Parish electric hydraulic plun- 
ger elevator. Car is supported on 
an eight-inch steel plunger, and 
is not counterweighted. Pressure is main- 
tained by a No. 4 Quimby pump, direct- 
connected to a fifteen-horse-power, 230- 
volt motor running at 1.100 mvo- 
lutions per minute. The motor 
is controlled by a pressure regulator, 
starting at 100 pounds and stopping at 
118 pounds. Car, 3 feet 3 inches bv 6 
feet 3 inches. Hift, 34 feet 6 inches. 
Elevator installed August, 1901. Tested 
April 18, 1904. Duration of test, 934 
hours, from 8 A. a. to 5.45 P. M. 


Total distance traveled..... 7.857 feet. 
Feet per minute........... 13.4 
Total passengers carried.... 351 
Average distance per pas- 

a senger carried........... 22.4 
SLODS odir aaae aia a k 388 
Total watt-hours........... 25.200 


Kilowatt-hours per car-mile. 16.91 
Watt-hours per person car- 
ried per 22.4 feet........ 71.8 

Test No. 9. Gimbel Brothers’ store, 
Market and Seventh streets. Stokes & 
Parish direct clectrie elevator. | Motor, 
twenty horse-power, 220) volts, cighty-five 
amperes, 800 revolutions per minute. 
Motor is connected by worm and two 
wheels to elevator drum. Car is supported 
by four cables, two to drum and two to 
counterweight. Car, 5 feet 7 inches by 
6 feet. Lift, 120 feet 5 inches. Installed 
July, 18597. Tested May 2. 1904. Dura- 
tion of test, 914 hours, from 8S a. uM. to 
OOO PM. 


Total distance traveled.... 39.237 feet. 


Feet per minute.......... 67 
Total passengers........... 4,022 
Total stops................ 1,914 
Total watt-hours........... 46.960 
Kilowatt-hours per car-mile. 6.66 


Watt-hours per 1,000 pas- 
senger-feet 2 tun duct aeaddlee 184 
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CONCLUSIONS. 

In considering the mechanical efficien- 
cies of hydraulic elevators, the number of 
passengers carried represents only a small 
proportion of the work done, on account 
of large losses in the machine and its 
auxiliaries, particularly the pressure tank 
and counterweight load. The only com- 
parison of efficiencies which therefore can 
be made is the makers statement of the 
mechanical efficiency. One manufacturer 
gives the mechanical clHciencies of the 
various types as follows: 

Vertical type, hydraulic... 52 per cent. 


Horizontal type........... 44 j 
Plunger type............. 33 s 
Drum type, electric....... 60 


These figures do not include any losses 
in the pumps or piping, so that the cost 
of hydraulic elevator service depends upon 
the cost of the power at the pump. Where 
steam power for the pumps is used for 
this purpose only it is necessarily costly. 
The criticism of electric elevators is that 
they are limited as to length of car travel 
by mechanical limits of the stresses on the 
drum, the width of the drum being fur- 
ther limited by the size of the shaft. 
There is practically only one type of 
clectrie elevator being used, namely, the 
drum type. which is of relatively poor con- 
trol as compared with the hydraulic or 
plunger type. i 

From the experiences of the users of 
elevator serviee, the principal requirement 
is the ability of the mackine to do the 
work as rapidly and cffectively as pos- 
sible. The owner places this as the first 
requirement, and also demands that the 
cost of repairs and maintenance be as low 
as possible. The first cost is secondary to 
efficient: service, and it is for this reason, 
therefore, tkat the plunger type is at 
present so popular. The ease of control 
and the ability. to make landings satis- 
factorily have, in many cases, decided its 
installation, even though it is the most 
costly type of elevator. The vertical 
evlinder hydraulic elevator adapts itself 
readily to most of the high office build- 
ings.. It can be operated at all speeds. 
The operation is simpler and more ef- 
fective than even the drum electric at 
slower speeds. 

The development of the electric elevator 
hax practically ceased, with the exception 
of mechanical improvements in the drum 
type, so that to-day it is unable to com- 
pete successfully in all classes of elevator 
work. The improvements to be expected 
are, first, perfecting the method of con- 
trol, and there seems to be no reason why 
this should not be accomplished ; second, 
in developing types of machines so that 
requisite speeds can be attained for any 
length of travel. As the clectric motor 
possesses inherently a greater variety of 
methods of control than hydrauhe or 
steams motors, it would appear that the 
cooperation of the engineers of the supply 
companies with the elevator builders, 1M 
an organized effort to develop and im- 
prove the electrie elevator, would soon 
produce a machine which would excel m 
operation any of the previous types, and 
allow the supply companies to enter all 
fields of elevator practice. 
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Electrical Notes from Europe. 


HE total length of subway which 
Paris wij] possess when the pres- 
ent system is completed will be 

no less than forty miles. The work is 
now being carried out in sections, and 
at present two of the sections have been 
completed. The latest is the new line 
which was opened to the public in the 
latter part of October. It runs across 
the central part of the city and connects 
at each end with one of the existing 
lines. It passes the St. Lazare depot, the 
Opera and the Bourse, and as it hes in the 
heart of the citv, there is no doubt that 
it will receive the heaviest traffic of any 
of the present lines. With this end in 
view, some of the stations have been made 
considerably larger than the standard 
type, and to avoid risks of accident, in 
case of fire, the new stations have safety 
exits and special ventilating shafts. The 
line runs entirely in tunnel. One of the 
remarkable points of construction is the 
huge masonry and ironwork block which 


lies in front of the Opera. , It contains 


three superposed tunnels, as in the future 
there will be three roads crossing at this 
point. At present the new line occupies 
the upper tunnel. Staircases will lead 
down to the lower tunnels and it is pro- 
posed to use electric clevators, as to mount 
from the lowest tunnel to the surface 
will be equivalent to climbing up a five- 
story building. There are seventeen 
underground stations on the new branch. 
The final inspection of the new road by 
the official commission has just been 
terminated. ò 


The central electric light and power 
station of Rotterdam, Germany, has been 
developed considerably of late, and is 
now one of the largest plants in the 
country. Besides the energy required 
for the lamps and motors in the city, it 
also supplies a large amount of current 
for the powerful electric cranes which are 
situated in the port. The central station 
contains an extensive boiler and dynamo 
room and large switchboard apparatus. 
The boiler room is equipped with two 
Willmann boilers, having 250 square vards 
heating surface. The boilers are fed by 
two pumps which deliver 1,000 gallons 
per hour. At present, the dynamo room 
contains three different sets of genera- 
tors, The first set consists of two Willans 
engines of 170 horse-power. Each is 
direct-coupled to a 113-kilowatt dynamo 
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which delivers from 500 to 700 volts. The 
dynamos operate at 350 revolutions per 
minute. Next is a direct-coupled group 
consisting of a 260-horse-power engine 
and a 180-kilowatt generator. More re- 
cently two engines of 260 and 560 horse- 
power, respectively, have been installed in 
the plant. Each of these is direct-con- 
nected to a generator which delivers 500 
to 700 volts. The circuits of all the ma- 
chines run to the main switchboard, from 
which a line passes to the two principal 
substations within the city. One of the 
substations is used mainly to supply the 
lighting circuits for the city, while the 
second station furnishes current for the 
electric cranes and is operated mainly 
during the day. The first substation, 
Which is located 1.2 miles from the central 
plant, contains a large battery of accumu- 
lators which works in connection with two 
direct-coupled booster groups consisting 
of motor and generator. The latter act 
as boosters for regulating the charging 
current of the battery, or as reserve sets 
for the main current supply. The second 
station, which operates the cranes, is 
about two miles off and is disposed on 
the same general plan. It operates the 
forty-six electric motors which are con- 
tained in the twenty-five Jarge cranes of 
the port. The total number of motors 
on this circuit is about 150 at present. 


A large electrie crane has been lately 
erected at Glasgow, Scotland, for han- 
dling the cargoes of the vessels. The elec- 
trie equipment of the crane has been in- 
stalled by the Union Electrié Company, 
of Berlin, while the mechanical part is 
built by the Beurath Machine Company. 
The crane consists of a central tower 
which travels along.a track. The tower 
carries a projecting structure or arm on 
each side, and along the arm is laid a 
track for the motor-driven carriage which 
travels back and forth, at the same time 
the weight is raised and lowered. The 
longer arm is 150 feet long and the 
shorter, eighty-five fect. The tower makes 
a complete revolution in ten minutes and 
is operated by an electrice motor placed 
in the base. The crane can handle a 
load of 150 tons, which is raised at the 
rate of five feet per minute, while the 
carriage can travel at the rate of twenty- 
five feet per minute. The motors for 
lifting the load have a capacity of sixty 
horse-power each, and operate on 410 


volts at 530 revolutions per minute. Each 
of the traveling carriages has a sixteen- 
horse-power motor which works at 600 
revolutions. The whole crane is oper- 
ated by six controllers which are ‘placed 
in a central cabin on the upper part. 


An international conference is soon to 
be held in Berlin, Germany, with a view 
of bringing about an understanding be- 
tween the different governments as to the 
use of wireless telegraphy on the coast. 
The main object of the conference is 
to draw up a set of regulations so that the 
ships of all nationalities can exchange 
telegrams with the coast in any part of 
the world. In order to obtain this re- 
sult the governments must come to an 
accord as to where the stations for pub- 
lie use are to be located and also regard- 
ing the use of the electric apparatus, so 
that the messages will not interfere with 
each other. The congress will be attended 
by delegates from the leading countries, 

The Russian government is now in- 
stalling a system of wireless telegraphy 
across Jake Baikal. The width of the 
lake is twenty-four miles and there will 
be no difficulty in working the apparatus 
at this distance. One station is placed at 
Baikal and the other at Tanha. It was 
at first proposed to use the Russian Popoff 
system of apparatus, but finally the Slaby- 
Arco-Braun system has been adopted. 
The apparatus is constructed by Siemens 
& Halske, of Berlin, and the previous 
tests showed that it would cover at least 
twice the distance across the lake. Ac- 
cording to the latest reports, the appa- 
ratus has already reached the spot and 
the Baikal station is now being installed 
under the direction of a German engi- 
neer. The outfit will consist of two 
masts 150 feet high, placed 200 feet apart. 
Phe masts will be connected by a steel 
wire, The station building containing 
the apparatus will be placed midway be- 
tween the two masts. The wireless teleg- 
raphy plant is located not far from the rail- 
road station of the Trans-Siberian. On 
the other side of the lake will be erected 
a similar outfit, and each will be sup- 
plied with current from a generating 
plant in the vicinity. Apropos of aerial 
telegraphy in Russia, it is reported that 
the Russian branch of the Siemens & 
Halske Company has recently formed a 
special department which is to lake up 
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the construction of the Popoff apparatus. 
The company has made a combination 
as to wireless telegraphy with the Berlin 
Aerial Telegraph Company, and the in- 
ventions of Popoff and those which belong 
to the latter firm will be used conjoiutly. 


A number of large central stations is 
now being erected in Roumania. Among 
these may be mentioned the plant which 
is in construction at Bucharest. The 
station is to be an extensive one, and will 
furnish current for the city lighting and 
also for a new electric traction line which 
will be fifteen miles long. The first 
equipment for the tramway will be twenty 
motor cars and five trailers. The station is 
provided with vertical compound engines 
of 250 horse-power, which are direct- 
coupled to dynamos supplied by the Helios 
Company, of Cologne. Another large 
central station is now located at Braila 
with about the same equipment as the 
former. It has been running for some 
time past. 


Among the leading Swiss mountain 
roads is the Mt. Saléne incline, which 
rises to a height of 4,000 fect above the 
city of Geneva to the station of Treize- 
Arbnes at the summit, from which a 
splendid view of the lake is to be had, 
and over the mountain region with Mt. 
Blanc in the distance. The road uses 
motor cars which climb up the steepest 
portion on the rack-and-pinion system. 
The track is one-metre gauge and uses 
a third rail for the current. The motor 
cars are equipped on the Thury system 
and use two forty-horse-power motors. 
They work on the rack rail by a thirteen 
to one reduction gearing, and travel at 
a speed of five to ten feet per second. 
Current is taken from the rail by two 
bronze shoes at each side of the car. The 
grades of the road are exceptionally steep 
and the heaviest grade, which occurs in 
the upper part of the line, reaches twenty- 
five per cent. The total length of the line 
is 5.5 miles. The question of brakes 
naturally occupies the first place when 
working on such a steep grade, and the 
cars are equipped with three brake de- 
vices, two of which are electrical. In the 
first case, the current is reversed in the 
motor for a sudden stop, while in general 
it is preferred to operate the motors as 
generators and the current is sent into a set 
of resistance coils. Current for the line 
is supphed from a hydraulic station which 
is located on the Arve. 


Prince Henry of Prussia is to ac- 
cept the nominal patronage of the Inter- 
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national Automobile Show which will be 
held in Berlin, Germany, from February 
4 to 19 next. The organization com- 
mittee of the exposition, which will be 
held in the large building devoted to such 
events, is composed of the Duke of 
Ratibor, president ; General Becker ; Baron 
von Brandenstein, commissioner general; 
Councilor of Commerce Goldberger; Dr. 
Leving-Stélping; Count von Sierstorpf, 
and other prominent persons. The expo- 
sition is to be held under the direction 
of the German Automobile Club and the 
Syndicate of Automobile Industries. 


St. Petersburg possesses a municipal 
lighting and power station which is one 
of the largest in Europe. It contains 
seven direct-connected steam units. These 
groups are cach formed of a 1,200-horse- 
power horizontal engine and a monophase 
alternator which gives 3,000 volts. The 
dynamo is mounted upon the flywheel of 
the engine with the exciter placed on the 
end of the shaft. These machines fur- 
nish the high potential directly upon the 
main line circuit. The voltage is lowered 
in a number of transformer posts which 
are placed in different parts of the city. 
The secondary circuits work at 100 volts. 


Among the large stations which have 
heen recently erected in Australia, may be 
mentioned that of Ipswich, Queensland. 
The British Westinghouse Company sup- 
plied the electrical equipment. The new 
station is laid out to supply current for the 
government railroad shops. The station 
building contains a large boiler room and 
a dynamo room. The boiler plant con- 
sists of four units of 2,825 square fect 
heating surface each. The furnaces have a 
grate surface of sixty-five square feet and 
are equipped with mechanical stokers. The 
main dynamo room contains three prin- 
cipal generating sets of 200 kilowatts 
each. They are made up of compound 
engines which are direct-coupled to bi- 
phase alternators. These machines de- 
liver 220 volts and operate at sixty cy- 
cles. The exciting groups, which are also 
direct-coupled, consist of twenty-kilowatt 
dynamos with engines which work at 350 


revolutions per minute. Current is sup- 


plied to fourteen different shops which 
occupy a large extent of ground. 


circuits from the central plant are all laid 
underground. 


The question of using electric trac- 
tion on the Caucasus railroad is now be- 
ing agitated in Russia. The matter is 
exposed very clearly in the paper which 
G. O. Grafts recently read before the 


The- 
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Electrotechnical Society. By using elec- 
tric traction the trains can be run on 
steeper grades than usual and is there- 
fore specially adapted for railroads in 
mountainous regions. Another point in 
its favor lies in the fac} that these re- 
gions generally contain the waterfalls 
which can furnish the power for the road. 
These conditions apply very well to the 
Caucasus region, for there are a great num- 
ber of rapid streams which could fur- 
nish a large amount of current. As to 
the expense of a line of road which would 
be built along the rocky coast of the 
Black sea and a central station for 30,000 
volts with substations and wiring, this 
he figures at $5,000,000 more than for 
a steam railroad, basing his estimate on 
several of the new electric railroads in 
Europe. But as to the yearly expense 
of operating, the electric system would be 
far cheaper, as it figures an economy of 
$6,400 per mile annually as compared 
with steam. Again, seeing that steeper 
grades would be used, the construction of 
the track would cost less. The Electro- 
technical Society has appointed a special 
commission to investigate the question. 


When fully completed, the Ladernier 
hydraulic plant will be one of the largest 
in Switzerland, as it is laid out for a 
total of 10,000 horse-power. The water 
for the turbines is brought from the lake 
of Joux, which lies at a high altitude 
in the mountains, down into the valley, 
which contains the station, by a high- 
pressure penstock. At present there are 
five turbine-dynamo units installed in the 
station, besides two small units for the 
exciting current. The main generating 
sets are farmed of 1,000-horse-power tur- 
bines, each of which is direct-coupled to 
a 1,000-kilowatt machine of the Oerlikon 
pattern. These dynamos deliver biphase 
current at 14,000 volts and fifty cycles. 
The exciters are driven by 150-horse- 
power wheels and give 750 amperes each, 
at 125 volts. The extensive system of 
switchboards forms one of the features 
of the Ladernier plant. Behind the 
marble panels is a cement-lined room 
which contains the bus-hars in one part, 
while another space is devoted to the 
transformers. The lightning arrester, 
with their liquid resistance and choke- 
coils, are mounted upon a horizontal iron 
framework where they are easily accessible. 
Most of the switching devices are con- 
nected by an interlocking system, so that 
no mishaps can occur from this cause. 


C. L. DURAND. 
Paris, October 29, 
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The Westinghouse Single-Phase, Alternating-Current Railway 
System for Interurban Service. 


HE rapidity with which old stand- 
ards are replaced by new and the 
slight extent to which electrical 

practice is hampered by tradition or ad- 
herence to established methods, finds an 
example in the change in sentiment re- 
garding the possibilities of the single- 
phase series motor for traction purposes 
that has taken place since Mr. B. G. 
Lamme, chief engineer of the Westing- 
house Electric and Manufacturing Com- 
pany, first made public the results of his 
researches along this line. Three years 
ago European engineers were devoting 
their efforts to overcoming the inherent 
defects of the polyphase motor for rail- 
way service and had, evidently, finally 
decided to use polyphase systems. Ameri- 
can engineers were sceptical as to the 
ability of any one to produce an alternat- 
ing-current railway system that could be 
operated economically or satisfactorily, or 


alternating-current motor. In addition 
to these, a number of forty-horse-power 


years a car equipped with these motors 
has been in almost daily use upon the 
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Fie. 1.—Car EQUIPPED FOR 1,000 VOLTS on Less, SINGLE-PHAsE, ALTERNATING CURRENT. 


motors of this type had been operated 
continuously for nine months in a certain 


Fie, 2.— WESTINGHOUSE ALTERNATING-CURRENT RAILWAY MOTOR. 


alternating-current motors with the proper 
characteristics for railway service. This 
was shown by the many doubts expressed 
at the mecting of the American Institute 
of Electrical Engineers, September 26, 
1902, where Mr. Lamme presented his 
first paper. To-day, the general verdict 
is that the alternating-current railway 
system is not only practicable, but by 
some it is believed that alternating cur- 
rent is destined to become the motive 
power in general use for traction pur- 
poses. 

The alternating-current railway motor 
is not a new and untried experiment. 
Previous to 1902, when Mr. Lamme first 
publicly advocated the use of single-phase 
alternating current for railways, a long 
series of tests at the Westinghouse shops 
had demonstrated the value of the series 


outside manufacturing plant. Since that 
time the Westinghouse engineers have 


interworks railway between East Pitts- 
burg and Wilmerding, and systems of 
regulation and control suited to various 
operating conditions have been devised. 
Figs. 1, 2 and 3 illustrate several physical 
features of this system. 

The Westinghouse single-phase motor 
was described in this journal? and with- 
out repeating the description here, we 


may pass at once to the other parts of 


the system. It is stated that the motor 
possesses the same speed and torque 
characteristics and practically the same 
weight per horse-power as the best direct- 
current motors now in use. It is, in 
effect, a straight series motor carefully 
designed for use on alternating current. 
The chief feature lies in the fact that its 
development allows the use of alternating 
current throughout the entire system. 
To the merits of the direct-current rail- 
way system, which the alternating system 


Fie. 3.—ARMATURE OF WESTINGHOUSE ALTERNATING-CURRENT RAILWAY MOTOR. 


been actively engaged in perfecting the 


details of the other apparatus required 
to complete the system. For nearly two 


retains, are added others peculiar to the 
use of the alternating current. Promi- 
1 ELECTRICAL REVIEW, October 4, 1902. 
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nent among them are the removal of the 
voltage limit, which lessens the cost of 
transmission and, also, simplifies the prob- 
lem of collecting large amounts of power 


ELECTRICAL REVIEW 


saving in other respects leave a large 
balance in its favor. 
CAR WIRING. 
There are three electric circuits upon 
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Fig. 4.—WIRING DIAGRAM OF ALTERNATING-CURRENT, SINGLE-PHASE CAR EQUIPMENT. 


through moving contacts for the opera- 
tion of heavy trains: the higher efficiency 
of transformers as compared with direct- 
current rotary converters in substations 
and an inereased car efliciency by the 
elimination of rheostatie losses; a wid: 
range of speed control, and the overcom- 
ing of electrolysis, ‘There is said to be 
alko a material saving. both in initial 
expense and the cost of operation and 
maintenance. The cost of the alternating- 
current car equipment is considerably 
more than that of the direct-current, but 


each car, as shown upon the accompany- 
ing diagram, Fig. 4. 

1. The motor circuit. In this circuit 
there are placed the cireuit-breaker, main 
transformer, induction reguiatorsreverser, 
motor cut-out switches and motors. 

2. The auxiliary control circuit. An 
eleetropneumatic system of control is 
used, the various parts being operated by 
compressed air controlled by 
valves. 


magnet 
Current for the magnet valves 
is obtained from a fourteen-volt storage 
battery placed under the seat of the car. 


Fig. 5.—AUTOTRANSFORMER IN MOTOR CIRCUIT, OR CAR EQUIPPED WITU ALTERNATING- 
CURRENT, SINGLE-PHASE SYSTEM. 


with the alternating-current system there 
is a saving in transmission circuits and 
the omission of the rotary converters in 
the alternating-current system, and the 


The wo of a separate low-voltage cir- 
cuit for this service is a valuable factor 
of safety. The fact that the control cir- 
cuit is independent of the line and can be 
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used whether the trolley is in use or not 
is also an advantage. 

3. The lighting and heating circuit. 
This contains the necessary apparatus 
for lighting and heating the car, and 
also the air-compressor motor with its 
governor. It is taken from the line by 
a second transformer. his circuit is 
not connected with the motor circuit. 

MOTOR CIRCUIT. 

The motor circuit begins with an auto- 
transformer of special design connected 
between the trolley wire and the ground. 
This transformer is so arranged that the 
current of air created by the motion of 
the car circulates through it, thus keep- 
ing it cool. A view of this transformer 


Fria. 6.—ContTrot APPARATUS FOR ALTERNAT- 
ING-CURRENT, SINGLE-PHASE SYSTEM. 


as mounted beneath a car may be scen mn 
Fig. 5. At a pomt approximately 230 
volts from the ground a circuit is led 
from this autotransformer through the 
secondary of the induction regulator, anil 
another tap, approximately 650 volts from 
the ground, is ted through the primary of 
the regulator. The exact wiring of this 
arrangement may be seen IN Fig. 4, and 
the diagrammatic arrangement in Fig. 7. 
which is somewhat modified for greater 
clearness. 

Between the autotransformer and the 
trolley is placed the cireuit-breaker (Fig. 
8) which also acts as a main switch and 
not only automatically opens the circuit 
when an overload occurs, but also when- 
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ever it is desired to cut off the current 
from the ear. This circuit-hreaker is 
held in place by a compressed air cylinder 
working against a powerful spring. When 
the air is allowed to escape the spring 
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Fig. 7.—ARRANGEMENT FOR MOTOR CIRCUIT. 


opens the breaker. The admission or 
release of air from the pneumatic evlinder 
is controlled by means of magnetic valves. 

The voltage applied to the motors and 
consequently the speed of the car is gov- 
erned by the induction regulator (Fig. 9). 
This is in effect. a transformer, with its 
primary core and winding movable with 
respect to the secondary. It is operated 
by means of a small pneumatic motor 
controlled by electromagnetic valves and 
may be turned so that its voltage either 
opposes or aids that of the autotrans- 
former any amount within the capacity of 
the regulator. In the “off” position the 
full voltage of the regulator is opposed 
to the 230-volt circuit of the autotrans- 
former, thus giving a low voltage for 
starting the motors. At the “full-on” 
position the entire voltage of the regu- 
lator is added to that of the 230-volt cir- 
cuit of the autotransformer, giving the 
proper voltage for full speed running. 
The regulator can be left indefinitely in 
cither of these or in any intermediate 
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Fie. 9.—INptc1 ION REGULATOR CONSECTIONS. 


position, and thus the car can be run at 
any desired speed. 

The reverser, as its name implics, 
changes the connections of the motor 
armatures with reference to their fields, 
so that the car may be run either forwaril 
or backward. The reverser is operated 
kei of two pneumatic cylinders, one 

g it forward and the other back- 
Ward. Air is admitted to either cylinder, 
When desired, by means of a maenctic 
valve, D 


T : 
he motor cut-out switches consist of 
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a double-pole switch for cach motor, all 
mounted together and enclosed in a suit- 
able iron case. In case of damage to any 
motor, the injured motor can be cut off 
entirely from the circuit, and the car then 
operated with the remaining motors. 
The motors are permanently connected 
in parallel, the advantages ordinarily de- 
rived from a series-parallel arrangement 
being obtained directly through the use 
of different positions of the induction 
regulator, without changing the connec- 
tions of the motors with respect to each 
other. As the motor voltage is inde- 
pendent of the trolley voltage, a standard 
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To secure a higher speed, the handle 
is thrown to the third noteh. This closes 
the circuit to one of the magnet valves 
controlling the pneumatic motor which 
drives the induction regulator, and air 
is thus admitted to the air motor. The 
regulator is then turned, gradually rais- 
ing the voltage at the terminals of the 
motors. If the handle of the master 
switch is left on the third position, the 
regulator will advance to the “full-on” 
position where it will be automatically 
stopped. If it is desired to operate the 
car at anything less than full speed, the 
handle of the master switch may be 
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Fie. 8.—CIRCUIT-BREAKER AND AUTOTRANSFORMER. 


of 250 volts has been adopted, irrespective 
of the voltage of the trolley. 
CONTROL CIRCUITS. 

The operation of the various magnet 
valves which regulate the movement of 
each of the above pieces of apparatus is 
controlled by means of a master switch 
located on the platform of the car. A 
view of this switch together with the 
motorman’s air-brake valve may be seen in 
Fig. 6. There are but three positions for 
the handle of the master switch for op- 
erating the car in a forward direction. 
and three corresponding positions for 
backing. When the handle is tumed to 


the first notch on either side, connection ` 


is made with the magnet valves govern- 


ing the reverse switch. Air is admitted 


to the proper cylinder, and the reverser 
thrown to the proper position. When the 
reverse switch has been operated, air is 
then admitted to the pneumatic cylinder 
of the circuit-breaker and the cirguit- 
breaker is closed. This applies current 
to the motors, and the car starts. 


brought back to the second position and 
the regulator will at once stop and remain 
stationary. Under such circumstances, 
if the handle is again moved to the third 
position, the regulator will advance and 
increase the voltage at the motors and 
consequently the speed of the car. If 
the handle is moved back to the first po- 
sition, the regulator will return toward 
the minimum position, lowering the volt- 
age on the motors, thus lowering. the 
speed of the car. Tf at any time it is 
desired to cut off the current, the handle 
of the master switch mav be returned to 
the “off” position, in which ease the cir- 
cuit-breaker will open at once, thus cut- 
ting off the current immediately. After 
the cireuit-breaker has been opened, the 
regulator will return toward the mini- 


mum position, and the cireuit-breaker 


having once been opened can not be closed 
agam until the regulator has reached the 
position of minimum voltage. 
"iy 3% . . 7 e . 
Fhe circuits leading to the circuit- 
breaker and reverser are so intercon- 
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nected that the circuit-breaker can not 
be closed until the reverser has first been 
thrown, nor can the reverser be moved 
uhless the circuit-breaker is open. 

The arrangement described can be 


ELECTRICAL REVIEW 


governor, or by the hand switches which 
are conveniently located. 
TROLLEY AND OVERHEAD WORK. 
Where the voltage of the line is 1,000, 
or less, connection between the car and 


Fic. 10.—Bow TROLLEY MOUNTED FOR SERVICE. 


adopted for multiple control by the ad- 
dition of leads, connection boxes and 
“jumpers” for forming a continuous con- 
trol circuit over the different cars, no 
other change being necessary. 

The advantages of this method of speed 
control, as compared with rheostatic con- 
trol, are evident. The elimination of re- 
sistance losses, the ability to change speeds 
without opening the circuit, the fact that 
every speed may be used for continuous 
running and the ease and flexibility of 
control are important benefits thus de- 
rived. 

LIGHTING AND HEATING CIRCUIT. 

The lighting and heating circuit is 
operated from a small autotransformer 
similar in design to the one in the mo- 


Fic. 11.—CATENARY TROLLEY 


tor circuit. From this transformer are 
supplied the lights in the car, the heating 
circuits, if any, and the small motor for 
operating the air compressor. The lat- 
ter may be controlled by an automatic 


the trolley wire is established by means 
of a trolley of the ordinary type. For 
higher voltages, a trolley of the bow type, 
especially designed for the purpose, is 
used. This is raised and lowered by com- 
pressed air under the control of the motor- 
man, and any danger from shock in 
handling is thus avoided. In Fig. 10 it 
is shown in the running position. The 
two levers at each side are so arranged 
that when the pneumatic pressure is re- 
moved the trolley lies flat upon the top 
of the car. When the air is applied, the 
result is first to raise the upper section 
at about the angle illustrated, and then 
to lift the entire trolley to the running 
position. The main spring keeps the 
trolley upright, but permits it to give 
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LINE ON INTERWORKS RAILWAY. 


under pressure. When the direction of 
the car is reversed, the upper portion of 
the trolley is slanted in the opposite di- 
rection. The side springs in the levers, 
which support the upper portion of the 
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trolley, adjust it for variations in the 
height of the wire, and the trolley 
is thus .kept in contact with it and 
a continuous unbroken current results. 
With ordinary variations, the position 
of the lower portion of the trolley 
remains unchanged, the fluctuations af- 
fecting only lighter upper sections and 
ensuring a sensitive action. The chief 
advantages given by the trolley are the 
substitution of pneumatic for hand con- 
trol with the consequent elimination of 
all danger from grounding through the 
hand rope; a continuous contact with the 
trolley wire, and the impossibility of the 
trolley slipping and damaging the over- 
head structure. 

At each support, the trolley wire is at- 
tached at a point alternately twelve 
inches to right and left of the centre of 
the track, so that it is staggered, and the 
contact between it and the trolley varies 
from one side to the other, and thus 
undue wear at any point is prevented. 

The overhead structure, which is of 
the catenary type, is shown in the accom- 
panying photograph, Fig. 11, showing 
drop spans upon the interworks railway. 
The trolley wire is suspended from a mes- 
senger cable by hangers of different 
lengths, so graduated that the wire is at 
all points parallel with the track, present- 
ing the best possible condition for con- 
tinuous contact under high speeds. This 
construction also gives a greater rigidity, 
with the absence of up-and-down or side- 
wise motion, an increased strength and 
consequent ability to support loads of ice 
in winter storms; and strength and sim- 
plicity in all parts that minimize repairs 
and, in general, an efficiency in keeping 
with other portions of the system. The 
catenary structure can be suspended from 
side brackets as shown, or the ordinary 
span construction can be adopted. 
Grooved trolley wire is used, and since 
it is supported at frequent intervals, great 
rigidity can be obtained with a small size 
of wire, Suitable details of construction 
for use upon curves of different radius, 
of anchors, steady strains, section breaks, 
turn-outs, etc., have also been carefully 
designed. | 

A study of the system, as briefly out- 
lined, has shown a consistency in theory 
and design which has been followed 
throughout the different pieces of appa- 
ratus, and which produces a high degree 
of efficiency and general harmony. The 
completeness with which all details have 
already worked out, together with the 
saving in both initial cost and expense of 
operation and maintenance, makes it high- 
ly practical, the company feels, for high- 
speed interurban traction. The field for 
development is a wide one. The way 18 
also opened for the adoption of the sys 
tem in city service, where perfect con- 
trol, in conjunction with economical con- 
sumption of energy in starting, 18 0 
particular value, and for its use also 1m 
heavy units, such as are now confined to 
steam railroads, so that the development 
of this system may be regarded as & step 
toward the anticipated substitution of 
electricity for steam. 
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Electrical Patents. 


In the construction of rack-rail systems 
wherein the rack performs the double 
function of a traction rack and an elec- 
trical conductor, it is important to pro- 
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Rack RAIL. 


vide means whereby the rack is ef- 
ficiently insulated to enable it to per- 
form its function of a conductor, while 
at the same time it is necessary to so 
mount and arrange the same and the 
insulation thereof as not to interfere with 
the operation thereof as a traction rack 
or the engagement therewith of a traction 
gear or sprocket carried by the locomotive 
and driven in a well-known manner. It 
is also important to provide against the 
accumulation of dirt or the like upon the 
rack, which might otherwise interfere with 
proper electrical connection between the 
rack and traction gear which engages 
with it or with the function of the rack 
as a conductor. It is also necessary to 
solidly anchor the rack as well against 
strains which are longitudinal as those 
which are lateral. It is also desirable to 
mount the rack so as to prevent accidental 
contact therewith. Elmer A. Sperry, of 
Cleveland, Ohio, has patented a rail 
(772,971, October 25) having these fea- 
tures, and has assigned the patent to the 
Morgan Electric Manufacturing Com- 
pany, of East Chicago, Ind. In carrying 
out the invention, the combined conductor 
and traction-rack is made in sections ar- 
ranged end to end. Each of these sections 
has lateral flanges forming flanking por- 
tions, and a connecting-web. Insulating 
stringers are applied against the exterior 
surfaces of these flanking portions and 
between the portions connectors are ap- 
plied to secure mechanical and electrical 
continuity of the rack. 

Louis E. Murphy, an engineer in the 
city electric light plant of Jacksonville, 
Fla., is the inventor of a lubricant con- 
server (772,954, October 23), the object 


ELECTRICAL REVIEW 
of which is to prevent the logs of oil in 
rotary motor bearings, and its consequent 


deleterious influence on the boilers if the 
discharge is mingled with the feed water, 


: by preserving and collecting the oil so 


that it may be used again. The motor 
employed in carrying out the invention 1s 
the De Laval steam turbine, comprising 
a suitable wheel case, within which a 
turbine wheel is mounted, supported by a 
sectional shaft, which is journaled in suit- 
able bearings forming parts of the casing. 
Within the casing and on the other sides 
of the bearings are formed oil-receiving 
pockets, located beneath the shaft and 
arranged to receive the lubricant which 
may pass through the bearings, travel 
along and drip from the shaft. When 
these pockets are filled, the oil ordinarily 
passes through to the interior of the wheel 
case and eventually finds its way to the 
condenser and back to the boiler with the 
feed water. This objection is obviated 
by the following structure: a close 
lubricant-receiving reservoir, consisting 
of a tubular shell having end caps, is 
located exteriorly of the turbine and has 
communication with the pockets through 
conduits or oil pipes leading from the 
pockets to a common coupling connected 
with the top of the reservior. In this 
coupling is arranged a suitable valve by 


LUBRICANT CONSERVER. 


means of which the communication is 
controlled. A pressure pipe, entirely in- 
dependent of the first-mentioned pipes, 
constitutes the means of communication 
between the interior of the wheel case and 
the reservoir, this pipe being also pro- 
vided with a controlling valve. A draw- 
off cock communicates with the lower 
portion of the reservoir and a valved vent 
is located in the top of the same. A 
gauge glass is employed which is secured 
to the side of the reservior. As long as 
the motor is running, the valves are open, 
while the vent and drawing-off cocks are 
closed. The result is that the vacuum in 
the motor and in the reservoir is equal 
and oil that may drip into the pockets 
will pass freely and without interference 
through the conduits into the reservoir. 
Thus it will be prevented from entering 
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the wheel case and being passed to the 
boiler with the feed water. When it is 
desired to draw off the accumulated oil 
from the reservoir, the valves are closed, 
while the vent and draw-off cocks are 
opened, permitting the passage of oil 
through the latter. 

An electric motor system has been de- 
vised and patented (773,120, October 25) 
by Adolph F. Christmas, of Pittsburg, 
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ELECTRIC MOTOR. 


Pa., and a two-thirds interest in the 
patent obtained thereon has been assigned 
to Frank R. McFeatters, of Wilkinsburg, 
Pa. The object of the invention is to 
provide a system wherein a reciprocating 
motor having two coils may be employed 
and whereby the circuit will be broken 
and made momentarily and alternately 
through the two coils, so that heating of 
the motor is avoided and a high efficiency 
developed. The system consists of a 
reciprocating motor provided with two 
coils, a source of energy and a rotary 
circuit-breaker. ‘The latter comprises a 
chamber partially filled with mercury, a 
main connects the positive brush of the 
source of energy with the mercury. Two 
oppositely arranged contacts cooperate 
with the mercury and are arranged during 
the rotation of the body to alternately 
contact with the mercury. Connections 
are made between each of the contacts 
and one of the coils of the motor, and a 
main from the coils is connected to the 
negative pole of the source of energy. A 
motor is bridged across the main and con- 
nections are made between the motor and 
the rotary circuit-breaker. 
> 
In 1903 the production of asbestos 
in the United States was 874 tons, com- 


pared with 1,005 tons in 1902. Most of 
the asbestos came from Sall mountain, in 


White County, Georgia. 
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Reviews of 


Single-Phase Commutator Motors. 

This is the first section of what prom- 
ises to be a complete study of the dif- 
ferent types of single-phase commutator 
motors. Mr. F. Neithammer first gives 
a brief historical review of the perform- 
ance of the earliest types of alternating- 
current commutator motor. Between the 
years 1880 and 1890 various attempts 
were made, but the development of the 
induction motors caused this field to be 
abandoned. A new epoch was opened 
when Heyland made use of a commuta- 
tor for improving the operation of in- 
duction motors. Others have worked 
along the same line, notably Leblanc, 
Boucherot and Latour. The commuta- 
tor has also been used to regulate the 
varying speed of induction motors and for 
starting simple induction motors by a 
repulsion or direct series effect. Among 
the types of single-phase commutator 
motors now recognized are the straight 
series motor, the repulsion motor, the 
compensated commutator motor, the 
transformer motors and combinations of 
these types. The single-phase shunt mo- 
tor has never been used to any extent. 
The same is true of the three-phase com- 
mutator motor, though the latter de- 
serves to be considered seriously. The 
performance of these motors is discussed 
by means of a vector diagram, which 
covers the theory of all types of single- 
phase commutator motors. By modifica- 
tions of this diagram it is made to ap- 
ply to any particular type. From this 
diagram it is shown how the various re- 
actions may be modified by changing the 
form of the field or the method of wind- 
ing. ‘To secure a high power-factor, the 
leakage fields must be considered. This 
may be done by winding many shallow 
slots and choosing short armatures. The 
cross-magnetization is smallest for defi- 
nite poles, especially if these be split, and 
may be neutralized by an auxiliary wind- 
ing in the pole shoes. The series motor 
shows a good power-factor if wound with 
many armatures and few field turns. 
The normal speed of the series motor is 
usually nearly double synchronous speed. 
The torque of the single-phase motors is 
oscillatory—an unfortunate quality for 
railway work. The repulsion motor dif- 
fers from the straight series motor in 
possessing an elliptical rotor field. It 
operates best at synchronism, even for 
high frequencies. Methods of controlling 
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sparking are considered. When a commu- 
tator is used on a polyphase motor no 
trouble on this score is met.—Abstracted 
from the Electrical Magazine (London), 
October 15. 

A 


Worm Reduction in Electric Tramway 
Equipments. 

Although the worm-reduction gear was 
used for tramway work in early attempts 
to apply electric motors to this service, 
it was not found satisfactory. In this 
article Mr. O. F. Domon considers this 
form of gear and attempts to show that, 
if properly constructed and installed, it 
should be satisfactory. An equipment of 
this kind has recently been tried by the 
Oerlikon Company on the Seebach-Oer- 
likon-Zurich electric tramway, in order 
that an exhaustive test might be made. 
It is thought that the advantage in wear 
and tear will be on the side of the worm 
gear, as compared with the spur gear, 
and that the former runs much more 
smoothly and without noise and the ham- 
mer blows caused by heavy motors. Fur- 
ther, the transition from one speed to 
another with the same controllers is 
smoother with a worm gear than a spur 
gear, and the former allows a lighter and 
higher-speed motor to be used. Energy 
consumption tests have shown that there 
is practically no difference between the 
two systems. The greater efficiency of 
the higher-speed motor makes up for the 
smaller efficiency of the worm wear as 
compared with the spur gear. When the 
car is running down grade by its own 
weight, the backward efficiency of the 
worm is less than that of the spur gear, 
as is shown by the fact that the worm 
car will only start on a grade of one in 
100, while the spur-reduction car will 
start on a grade of three-quarters in 100, 
the car weights being equal. This point 
is of secondary importance, except when 
regenerative principles are contemplated. 
The main features of the new equipment 
are an improved worm gear with ball 
thrust bearings, a flexible and insulated 
connection between the worm and motor 
shafts, the insulation of the motor itself, 
and the position of the motor at the side 
of the truck, which makes it accessible 
from the side without the use of pits. 
The power transmitted to the tire is about 
twenty horse-power when the motor is 
running at 1,200 revolutions per minute, 
and the speed of the car is nine and one- 
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half miles an hour. The worm has a 
right-hand, treble thread, and the reduc- 
tion is one to twelve. The worm wheel — 
runs in oil and the motor is not only in- 
sulated from the reduction gear, but from 
the frame of the truck.—Abstracted from 
the Electrical Review (London), Oc- 
tober 21. 
# 

Lots Road Generating Station of the Under- 
ground Electric Railways Company of 
London, England. 

This station, now nearing completion, 
will be the largest of its kind in Great 
Britain. Work was commenced on it two 
years ago. It will supply electrical energy 
to the entire District Railway, to the 
Great Northern, Piccadilly & Brompton, 
the Baker Street & Waterloo, the Charing 
Cross, Euston & Hampstead, the Hamp- 
stead & Edgeware and Edgeware & Wat- 
ford roads. The station is on Lots road, 
Chelsea, between Chelsea creek and the 
Thames. Coal may be supplied either by 
rail or by water. There is storage room in 
the bins for 15,000 tons of coal. The daily 
consumption will be about 800 tons. The 
boiler equipment consists of eighty Bab- 
cock & Wilcox boilers equipped with 
chain-grate stokers and _ superheaters. 
Sixty-four of these are already in posi- 
tion, arranged eight boilers to a battery. 
There are two floors in the boiler room. 
Each set of boilers supplies steam to one 
Westinghouse-Parsons four-stage, paral- 
lel-flow steam turbine, coupled directly to 
a three-phase, 5,500-kilowatt generator 
with an overload rating of fifty per cent 
for two hours. When running at the nor- 
mal speed of 1,000 revolutions per minute, 
these machines generate 7,000 volts at 
a frequency of thirty-three and one-third 
cycles per second. Each turbine is sup- 
plied with vertical surface condensers 
placed below the floor. There are four 
125-kilowatt, 125-volt, continuous-cul- 
rent dynamos driven by reciprocating 
engines which furnish the exciting cur- 
rent. The main generators are star- 
wound, the neutral point being connected 
to earth through a resistance which lim- 
its the current through that circuit to 
1,000 amperes. The switchboard 18 of 
the remote-control type and occupies 
three galleries running the entire length 
of the engine room—+t54 feet. In the 
first gallery are placed the motor-operated 
oil switches. In the second gallery are 
the main bus-bars, placed in separate 
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brick compartments. In the third gal- 
lery are the feeder bus-bars, extending 
the length of the engine room and also 
housed in brick compartments. The 
feeder control board consists of eighteen 
panels, seventeen of which are equipped 
with feeder instruments and switches. 
The remaining one is set apart for the 
control battery. For controlling the elec- 
trically operated auxiliaries, there is an 
auxiliary board. The feeders leave the 
station in a conduit which consists of 
sixty-four pipes, embedded in concrete. 
These are arranged in two sets separated 
by a nine-inch brick wall.—Abstracted 
from the Electrician (London), Octo- 


ber 21. 
A 


Modern Elevator Types and Elevator 
Practice. 

In this article Mr. Howard S. Knowl- 
ton points out the intimate part which 
the elevator plays in the movement of 
modern city life, and he gives a practical 
study of the various types, their charac- 
teristics and limitations. The require- 
ments of elevator service are much more 
severe than those of railway operation. 
The car runs up a 100-per-cent grade 
with almost continuous service for long 
periods of time, and it must be accel- 
erated from a standstill to a speed of 
800 feet per minute in a little over a 
second and a half without discomfort to 
the passengers. This is an acceleration 
of five and one-half miles per hour per 
second—an acceleration impracticable on 
any railway. In comparing the relative 
merits of hydraulic and electric elevators, 
the availability of electric power from a 
central station must be considered. Ad- 
vocates of the hydraulic machine hołd 
that for light loads and comparatively 
slow speeds the simple motor-driven eleva- 
tor is very satisfactory and economical, 
but when speeds of from 350 to 800 feet 
per minute are reached, serious complica- 
ton is inevitable in the controlling 
machinery. Purely electric elevators are 
almost always of the drum type, driven 
by a motor through a single and double 
worm gear. The screw type, introduced 
eight years ago, has disappeared. Safety 
98 & prime requisite in every kind of 
elevator service. One advantage in cer- 
tain types of electric elevators 1s the ease 
with which the driving apparatus may 
be installed at the top of a hatch- 
Way, thus saving much valuable 
space. The relative cost of running the 
two types of machines varies with local 
conditions, If the quantity of water to be 
pumped is sufficient to warrant high-duty 
Pumping engines, the cost of pumping 
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the water is less than current can possibly 
be sold for, but where ordinary duplex 
pumps are used the electric cost generally 
runs lower. The elevator problem is not 
so much the movement of heavy loads at 
high speeds as a problem of control— 
that is, the rapid starting and stopping 
of these loads without unpleasant sensa- 
tions to the passengers. With the 
hydraulic elevator this is easily accomp- 
lished by means of a valve. In electric 
elevators complications must be intro- 
duced, which require careful adjustment 
and are subject to disarrangement. In 
these respects the hydraulic elevators are 
characterized by simplicity and reliability. 
A hydraulic elevator which has come into 
recent use in office buildings is the plun- 
ger type, consisting of a cylinder set 
vertically in the ground directly under 
the car. When the running of the car 
exceeds twenty-five feet, a counterbalance 
is added. This type of elevator is par- 
ticularly safe. It is impossible: for it to 
fall, and it can not attain a downward 
speed that is unsafe.—Abstracted from 
the Engineering Magazine (New York), 


November. 
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The Australian Telegraph System. 


The Australian telegraph system is 
owned by the people of Australia, and is 
managed as a part of the postal system 
of the country. This arrangement came 
about because when telegraphs were first 
constructed no private companies would 
have taken the risk, and as the choice lay 
between telegraphs constructed and 
managed by the government and no tele- 
graphs at all, a system of government 
ownership was adopted. The results of 
this arrangement are here discussed by 
Mr. Hugh H. Lusk, and the showing is 


surprising. Australia is a wealthy 


country, and there is a tendency to be 
lavish in matters of public expenditure. 
The telegraph lines were extended into 
districts where the demand was small 
and the population scanty. The result 
has been that here, more than any other 
country, there is a chance for investigat- 
ing the effect which may be expected to 
follow from the public ownership of a 
great public convenience. When the sep- 
arate colonies of Australia were formed 
into states, and these federated into a 
commonwealth, the post-office system 
took over the telegraph. This resulted 
in establishing uniform rates throughout 
the commonwealth on a scale that was 
liberal to the users and fair to the 
revenue. Australia is settled only along 
the southern coast and partially on the 
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eastern and western coasts. This condi- 
tion has made the telegraph lines very 
long, and the necessity of keeping in con- 
tact with settled points at times has made 
the length of the telegraph line double 
that of a direct line. The length of lines 
now owned by the government is 48,000 
miles, and the length of wires is more 
than 100,000 miles. This mileage 1s 
greater than that of any European 
country, except Russia, Germany and 
France, while, in proportion to the num- 
ber of inhabitants, it is nearly six times 
as great as that of any country except 
New Zealand. There are about 3,000 
telegraph stations kept open for the con- 
venience of a population which does not 
exceed 4,000,000. The rates charged are: 
for suburban messages not exceeding six- 
teen words, including address and signa- 
ture, twelve cents; for messages to a 
point within the same state, eighteen 
cents, and for messages to any other state 
in the commonwealth, twenty-four cents. 
Delivery is made within a radius of one 
mile from the receiving office without 
extra charge. Comparing this with con- 
ditions in this country, we see that this 
population of 4,000,000, scattered along 
a coastal belt 5,000 miles in length, with 
widely separated centres of population, 
enjoys the most modern facilities of com- 
munication to an extent far greater than 
in proportion to their numbers at less 
than half the cost at which the same 
facilities are supplied to a popu- 
lation nearly twenty times as great, 
and far less widely separated. The 
reasons for this are three: first, the gov- 
ernment can borrow the working capital 
at a lower rate of interest than a private 
company ; second, the cost of maintaining 
the lines in good order when constructed 
is small, since the whole system is con- 
trolled by one management; and, third, 
the working expenses are low because the 
telegraph office is placed in the post 
office. No separate quarters are neces- 
sary, and except in large cities no addi- 
tional help is needed. The secret of the 
success of the Australian system is not 
only that it is economically conducted, 
not only that it is not loaded with heavy 
interest and big dividends, but because it 
is appreciated and made use of by the 
people. Thus, in the United States the 
number of telegraph messages per year 
averages one per inhabitant. In Australia 
the average is two and one-half messages 
per inhabitant. This, of course, refers 
only to the whites.—Abstracted from the 
North American Review (New York), 
November. 
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Telephone and Telegraph Service in 
Reporting Election Returns. 


As usual, the telegraph and telephone 
interests of the United States made 
special arrangements for reporting the 
election returns on the evening of Novem- 
ber 8. So complete and so carefully 
managed were the facilities that an ex- 
traordinarily large vote was reported very 
early in the evening. Among the com- 
panies which performed an excellent elec- 
tion service were the American Telephone 
and Telegraph Company, the New York 
Telephone Company, and the New York 
& New Jersey Telephone Company. 

The American Telephone and Tele- 
graph Company, under the direction of 
Mr. C. H. Wilson, general superin- 
tendent, handled all long-distance traffic 
without a hitch. Mr. Wilson received the 
congratulations of national and state de- 
partment officials at Washington, and 
from the newspapers all over the country 
for the early and accurate returns. 

The New York Telephone Company, 
under the direction of Mr. U. N. Bethell, 
first vice-president and general manager, 
instituted a local service which, for extent 
and completeness of area covered, exceeds 
everything heretofore attempted. 

In Brooklyn the New York & New 
Jersey Telephone Company tendered a 
number of prominent persons a reception 
at its headquarters, 81 Willoughby street. 
A complete local and long-distance service 
was carried out under the direction of 
Mr. W. D. Sargent, vice-president, and 
Mr. John C. Reilly, general manager of 
the company. 

During the evening a collation was 
served, and the guests present enjoyed 
the hospitality of the local company to 
the highest degree. 


——ogpe 


The Iron and Steel Institute Enter- 
tained by the Westinghouse 


Electric and Manufacturing Com- 
pany. 

On Wednesday, November 2, the West- 
inghouse Electric and Manufacturing 
Company entertained the members of the 
Iron and Steel Institute, of Great Britain, 
at its works in Pittsburg, Pa. The mem- 
bers of the institute were shown through 
the various works during the afternoon, 
and were tendered a banquet in the even- 
ing. 

The banquet was given in the largest 
aisle of the works of the Westinghouse 
Electric and Manufacturing Company, 
the length of this aisle being about one- 
third of a mile. 

The portion of the aisle set apart for 
the banquet was decorated with flags of the 
United States and Great Britain, and the 
floral decorations were of great beauty 
and magnitude. The lighting effects 
were remarkable. Bremer lamps were 
strung from the ceiling, and Cooper 
Hewitt lamps were suspended from the 
sides, this latter effect making possible 
the taking of a number of photographs. 

A lounging room was provided for the 
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convenience of the guests, where writing 
materials and souvenir postal cards show- 
ing the interior and exterior views of the 
works were provided. A souvenir in the 
form of a miniature induction motor 
was presented to each guest. 

Sir James Kitson, past-president of 
the British Iron and Steel Institute, 
thanked the city of Pittsburg, on behalf 
of Andrew Carnegie, for the kindness 
shown to the visiting manufacturers. 

Mr. George Westinghouse responded 
briefly, stating his great pleasure in being 
honored by the presence of so many dis- 
tinguished visitors from abroad. 


The Lewis and Clark Centennial 
Exposition. 

The Lewis and Clark Centennial Ex- 
position will be held in Portland, Ore., 
opening June 1, 1905, and closing 
October 15, 1905. The exposition grounds 
cover a space of 407 acres, and include a 
beautiful natural lake. The United 
States government has appropriated for 
its buildings and exhibits $475,000, and 
the Oregon state legislature has appropri- 
ated $500,000. The citizens of Portland, 
Ore., have subscribed and paid in 
$500,000. 

The approximate cost of the whole ex- 
position is $5,000,000. There will be 
over ten large buildings for exhibit pur- 
poses. No charge will be made to bona 
fide exhibitors. Electricity, steam, gas 
and water will be furnished at reasonable 
rates. 

Awards will be given to exhibitors on 
recommendation of an international jury 
on the merit of exhibited articles. Prac- 
tically all of the states in the Union and 
the representatives of foreign governments 
have enrolled for extensive exhibits. 

The Lewis and Clark Centennial Expo- 
sition will celebrate the one-hundredth 
anniversary of the exploration and an- 
nexation of the “Oregon country,” now 
comprising the states of Oregon, Wash- 
ington, Idaho and a large portion of 
Montana and Wyoming. 

Henry E. Dusch is director of exhibits, 
Oregon Building, World’s Fair, St. Louis, 
Mo. The allotment of space commenced 
on November 1, 1904. 


sea 
In a paper read before the Bunsen So- 
ciety, at Bonn, Professor Nernst dis- 
cusses the fact that it is possible to pass 
through the body, without the least dis- 
comfort, Tesla currents at a strength 
which at a lower frequency would 
certainly cause death. According to 
Professor Nernst, the explanation 
lies in the fact that the current 
never lasts sufficiently long in one direc- 
tion to alter the concentration of the 
contents of the cell. He holds that 
changes in concentration vary directly 
with the strength of the current, and in- 
versely as the square root of the frequency. 
He has confirmed this hypothesis by an 
experiment on a frog submitted to a cur- 
rent, the frequency of which could be 
varied 100 and 200 cycles per second. 
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International Electrical Exposition. 
An electrical exposition will be held at 
Madison Square Garden, New York city, 
December 19-28 inclusive. It is expected 
that this will be the largest and most in- 
teresting of its kind ever held in New 
York. The exposition is to be held under 
the patronage of the Electrical Contractors’ 
Association, of New York city. The asso- 
ciation is a member of the Building 
Trades Employers’ Association. The 
association has appointed a committee to 
act in conjunction with the exposition 
management, the chairman of the Con- 
tractors’ association being James R. 
Strong. Acting with him are J. P. 
Hall, S. Davis, L. K. Comstock, J. C. 
Hatzel and George W. Russell, Jr. 

Mr. L. Lawrence Weber and Mr. E. F. 
Rush, whose oflices are in the Knicker- 
bocker Theatre Building, Broadway, have 
the exposition in charge. 
< 

Trolley Cars on the Williamsburg 
Bridge. 

Trolley cars commenced running over 
the new Williamsburg bridge, New York 
city, on November 4. Cars of seven lines 
of the Brooklyn Rapid Transit Company, 
and of two lines of the Coney Island & 
Brooklyn Railroad Company, cross the 
bridge, as well as three “bridge locals,” 
which run only between the plazas at each 
end of the bridge. The cars run on a head- 
way of about one every minute, and con- 
sume seven or eight minutes in crossing 
the bridge. The bridge locals are run on 
a headway of about seven minutes, but 
this service is soon to be increased. 

Many persons who formerly crossed 
the Brooklyn bridge made use of the new 
service. Each car carried about sixty-five 
passengers during the rush hours. 
o> 
The Transactions of the National 

Electric Light Association. 

The transactions of the National Elec- 
tric Light Association, consisting of the 
literature of the twenty-seventh conven- 
tion of the association, held at Boston, 
Mass., May 24, 25 and 26, 1904, are con- 
tained this year in two volumes, Vol. 
i comprises papers, reports and discus- 
sions; vol. ii comprises the question box 
and “wrinkles.” The frontispiece is an 
excellent portrait of Mr. Charles L. 
Edgar. The question box and “wrinkles,” 
assuming such proportions as to require 
a separate volume, show the importance 
of this feature of convention work. The 
books have been well printed on good 
paper, and are substantially bound. They 
comprise a most valuable addition to the 
literature of the subject. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Ticket Office and Toilet Room 
Heaters for the New York 
Subway. 

For heating of the ticket offices of the 
New York Subway the engineers of the 
Interborough Rapid Transit Company de- 


Fig. 1.—EXTERIOR View or ELECTRICAL 
HEATER. 

cided, after a thorough test of heaters 
representing the various systems of elec- 
tric heating, to adopt the special heater 
submitted for their consideration by the 
Prometheus Electric Company, of New 
York, which is shown in Figs. 1 and 2. 

The heater consists essentially of a cast- 
iron box supported on two sets of legs, 
the box being sixteen inches wide, seven- 
teen inches high by four and one-half 


Fia. 2.—[NTERIOR ARRANGEMENT OF 
ELECTRICAL HEATER. 


inches deep. As will be seen in Fig. 2, 
the air is admitted through the bottom 
of the heater, which contains a number 
of openings and escapes, after being 
heated, through an opening at the top of 
the heater, which is covered by an iron 
canopy, leaving an air space of one inch 
between the box and the canopy. To pre- 


vent any possible overheating of the box, 
which might cause scorching of clothing, 
a number of slots are provided on the back 
of the heater to facilitate the escape of 
heated air. 

Two 500-volt ten-ampere switches are 
mounted on a special support at one end 
of the heater and by means of these 
switches one-half or the full heater equip- 
ment of each heater may be used. 

A ribbed plate is attached to the front 
of the heater by means of screws, and by 
simply taking off this plate the interior 
of the heater may be inspected, as shown 
in Fig. 2. 

The electric equipment proper consists 
of eight iron-clad Prometheus heating 
units supported on blocks of porcelain, 
which are attached by means of studs to 
the back of the box. 

The main circuit wires leading to the 
heater are passed through a special 
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Fie. 3.—REAR VIEW OF VENTILATED ELEC1RIC 
HATER. 


porcelain bushing and a porcelain tube 
at the one end of the heater, as shown, 
where they are connected to copper lugs. 

The Prometheus units each have a 
capacity of 100 watts, so that the total 
capacity of the heater is 800 watts. Each 
unit is one and one-quarter inches wide 
by twelve inches long by one-eighth-inch 
thick. 

The heaters which have been adopted 
for use in the toilet rooms are shown in 
Fig. 3, illustrating the back of the heater. 
These wall plates, which measure fourteen 
inches by twenty-eight inches and which 
are finished in dull nickel, are to be at- 
tached to cast-iron boxes, which are built 
into the wall, in such a manner that after 
the heater is in place the front of it is 
flush with the slate covering of the walls. 

The electrical construction of thes 
heaters is similar to that of the ticket 
office heaters, the same parte being used 
for both types of heaters, A number of 


these wall heaters are equipped with six 
iron-clad units, giving a total capacity of 
600 watts, and another set of plates is 
equipped with four units making a 
total capacity of 400 watts. There are 
four of these heaters in each toilet room 
and they are controlled by switches in 
such manner that the heaters may be 
turned on and off in sets of two or one- 
half of each heater may be used at any 
one time in conjunction with one-half of 
any other heater. 

The plate being of the grid pattern, 
permits of a thorough circulation of the 
air, preventing overheating of the plate. 
> 


The Marshall Pull Socket. 


In the issue of the ELECTRICAL REVIEW 
for October 29, on page 724, a description 
was given of the Marshall pull socket. 
The cap is exactly like that of an ordinary 
socket, and the shell is varied from the 
standard by having a metal bell attached 
to one side, in place of the slot for the 
key. The chain pull is radial, and there 
is no grating sensation from the chain 
rubbing through the bell. In the issue 
mentioned it was stated that the chain 
was insulated from the mechanism by a 
short piece of woven linen Tuna lining. 
The word “lining” was incorrect, and 
should have been “line.” This line stands 
a strain of over thirty-five pounds. The 
company states that this socket will stand 
from five to six times the turning of an 
ordinary key socket. 
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India-Rubber and Gutta-Percha In- 
sulating Company. 


At a meeting of the board of direc- 
tors of the India-Rubber and Gutta- 
Percha Insulating Company, Yonkers, 
N. Y., held October 19, 1904, a dividend 
of two and one-half per cent on the capi- 
tal stock was declared. This was payable 
November 1. The India-Rubber and 
Gutta-Percha Insulating Company posses- 
ses excellent facilities for the manufacture 
and prompt shipment of insulated wires 
and cables, and under the able direction 
of Dr. W. M. Habirshaw, president and 
general manager, is supplying a con- 
stantly increasing demand. The company 
is pointing with much pride to the notable 
list of modern buildings, both for resi- 
dential and office purposes, which have 
been wired entirely with its insulated 
wires and cables, 
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the automatic switch H and the solenoid 
J, thus gradually pulling the lever I, 


which starts the pump. As the water is 
pany, New York city, has introduced a pumped out the float falls and the opera- 
: motor-driven triplex boiler feed-pump tion is reversed, stopping the pump. The 
E and receiver, with automatic switches and arrangement is the same whether the 
motor starter for automatically draining pump be either single-acting or double- 
heating systems and factory apparatus acting. The receiver and the pump are 
which depend upon the free circulation of 


Single-Phase Induction Motors. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., has placed 
upon the market a single-phase, alternat- 
ing-current motor, which is shown in the 
accompanying illustrations. Fig. 1 ehows 
the standard five-horse-power, self-start- 
ing motor, and Fig. 3 shows the stator 


steam for their efficiency. It automatically 
relieves a heating system of the water of 
condensation, and thus ensures a free and 
unobstructed circulation, and incidentally 
prevents water hammer in the piping. 
It also automatically delivers this water 
directly to the boilers without the inter- 
vention of tanks or other devices. 

In the cut, A is the pump; B, the 
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mounted on the same base, so that the ap- 
paratus is compact and self-contained. The 
suction pump is connected to the bottom 
of the receiver, and the water of condensa- 
tion flows into the receiver through inlets 
near the top. The receiver float consists 
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AUTOMATIC WATER-DRIVEN BOILER FEED-PUMP 


AND RECEIVER. 


motor; C, the receiver, and D a lever 
operated by a pail float within the re- 
ceiver, which rises and falls as the water 
level changes. E is the main-line switch, 
which operates by hand to cut out the 
line when necessary. F is a switch oper- 
ated by the float in the receiver through 
a chain and counterweight G. H is the 
automatic switch which admits current 
to the motor starter I when the switch 
F is thrown in by action of the float. I 
is the motor starter, which delivers cur- 
rent gradually to the motor, and is oper- 
ated by the solenoid J. K is the fuse 
block and L the line wires. 

The switch E being closed, water rises 
in the receiver and throws in the float 
switch F, turning the current through 


and rotor of the same motor. The com- 


pany uses a winding in the field similar 


to that of a polyphase induction motor, 
and connects a condenser shown in Fig. 
2, between a point in this winding and 
one of the two main terminals of the 


Fic. 1.—Five-Horst-Powkr, SELF-STARTING, SINGLE-PHASE 
INDUCTION MOTOR. 


of a pail open at the top, and hung from 
a lever having a counterweight so placed 
as to balance the weight of the pail. The 
pail is kept filled with water, and when 
the receiver is empty the weight of this 
water causes the pail to hang in its lowest 
position. As soon as the water rises in the 
receiver above the pail, the weight of the 
float is immediately reduced to the weight 
of the pail, and the counterweight causes 
the pail to rise to its highest position and 
to throw the float switch F and start the 
pump. The float is so guided as to hang 
in the centre of the receiver without 
swinging, and the receiver inlets are pro- 
vided with hoods to prevent the entering 


water interfering with the action of the 
fioat. 


motor. The current in a part of the 
winding is displaced in phase with rela- 
tion to that of the main line by reason 
of the capacity effect of the condenser. 
As a result of this a good starting torque 
is developed. With this arrangement the 
required starting torque is supplied with- 
out any commutator or other objection- 
able feature. Also, the condenser is con- 
nected into the circuit at all times, and 
since it neutralizes the lagging current 10 
the motor, the result is a power-factor 
at the main terminels of the motor which 
in the larger sizes is practically equal to 
100 per cent for wide variations of load. 

The armatures are so wound that 3 
starting resistance can be inserted 10 any 
armature in series with the conductors 
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In this way the starting current is made 
to keep below the full-load value. This 
starting resistance enclosed in the arma- 


Fig. 2.—CONDENSER FOR SELF-STARTING Moror. 


ture is short-circuited after the motor has 
nearly reached full speed by means of a 
very simple type of switch operating auto- 
matically by centrifugal force. Each 
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force acting on weights on the clutch 
automatically causes a steel ring to ex- 
pand and to press on the outside of the 
pulley ring, with the result 
that the pulley is gradually 
brought up to full speed. As 
this operation takes place after 
the armature reaches full 
speed, the current taken by the 
motor to actually start the 
load is only in proportion to 
that load. The only operation 
required to start the motor is 
to close the main switch. In 
case the power is off the line 
at any time, the motor will start auto- 
matically without delay as soon as the 
power returns. 

These motors can not run away when 


Fig. 3.—STator AND ROTOR or SELF-STARTING, SINGLE-PHASE MOTOR. 


motor is also supplied with a combined 
pulley and friction clutch. When the 
armature stands at rest this clutch is re- 
leased, so that when the motor is started 


the load is suddenly removed, and in this 
respect resemble the polyphase induction 
motors. This is the standard type of 
single-phase motor built by this company. 


Fic. 4.—ON&-QUARTER Honsk-PowEk HAND-STARTING, SINGLE-PHASE MOTOR. 


the rim of the pulley and, therefore, the 
belt remain at rest. When the armature 
has nearly reached full speed, centrifugal 


In the smaller sizes it also builds a 
hand-starting motor, which is shown in 
Fig. 4. The frames of both types of 
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motors are so shaped as to almost entirely 
enclose the motor. They are cast with 
openings of such sizes and in such posi- 
tions that air is drawn in at certain places, 
and, by means of the rotary motion of 
the armature, is thoroughly -circulated 
around the various parts where heat is 
developed, and then expelled through 
other openings. The maximum rise of 
temperature does not exceed forty degrees 
centigrade under full load. The con- 
densers are sealed in air-tight cases to 
protect them from moisture and injury, 
and the motor terminals are designed so 
that, when the motor is properly installed, 
they are protected and it is impossible for 
any one to touch any metal connected with 
the circuit or to receive a shock in any 
way. 


— oq 


According to the Electrical Magazine 
(London, England), M. Gabran has re- 
cently published the results of experi- 
ments undertaken with a view of obtain- 
ing rapid deposits of zinc. The best 
electrolyte for this purpose he found to 
be as follows: zinc sulphate, 1,200 parts; 
sulphuric acid, 24B, sixty parts; water, 
6,000 parts. Using current densities of 
two and three amperes per square deci- 
metre, very clear deposits were obtained 


with this liquid, the tension being kept . 


between 1.5 and 2.5 volts. Subsequently 
this density was increased to six amperes 
per square decimetre, and the voltage to 
nine or ten. This did not in any way in- 
fluence the deposit, although crystals of 
zinc formed on the edges of the cathode. 
When employing greater current densi- 
ties the electrolyte must be kept rapidly 
circulating. For galvanizing large pieces 
of work, such as plate receivers, hulls of 
ships, etc., M. Gabran has devised an ap- 
paratus consisting of a large cup-shaped 
lead receiver with rubber-protected edges, 
in and out of which the electrolyte is con- 
veyed through piping. The anodes are 
constituted by zinc cylinders fixed to the 
bottom of the receiver, which is connected 
to the positive pole. In use the apparatus 
is pressed hard against the plate or ar- 
ticle to be galvanized, which thus acts 
as a cover. The electrolyte is prevented 
from escaping by a rubber ring. With a 
current density of eighty amperes per 
square decimetre and a pressure of thirty 
volts, a surface 0.8 decimetre in area can 
be coated in this way with zine in about 
seven seconds. According to the inventor, 
the apparatus is to be used for galvanizing 
rivets in hulls whose plates have pre- 
viously been galvanized. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A ‘MUNICIPAL BLECTRIC PLANT FOR SOUTH AFRICA—The 
city council of Kalk Bay Station, Cape Colony, South Africa, has 
been empowered to issue bonds for such an amount as it may need 
to erect a municipal electric light and power plant. 


SOUTH CAROLINA CAPITAL TO ESTABLISH A LARGE 
POWER PLANT—The Broad River Light and Power Company has 
been incorporated at Charleston, S. C., with a capital of $1,000,000. 
The incorporators are all resiaents of Charleston. It is expected 
that the site of the operations will be at Union, S. C. The incor- 
porators are J. L. David, J. H. Dingle, W. G. Green, A. B. Kugler, 
J. L. Perry, D. V. Smith, F. K. Myers, E. W. Wynne, M. V. Hasel- 
den, M. R. Rivers, P. J. Balanger and J. M. Rivers. 


TO ABSORB A NUMBER OF OHIO ELECTRICAL ENTER- 
PRISBES—A plan is being discussed looking to the formation of a 
company to absorb a number of electrical enterprises in Ohio. 
These enterprises include the Edison company, the Power com- 
pany, and the Tiffin, Fostoria & Eastern Company, of Tiffin, Ohio. 
It is not proposed, however, to confine the consolidation of elec- 
trical interests to Tiffin, but an attempt will be made to secure 


the electric railway operating between Fostoria and Findlay, Ohio, 
as well. 


UNITED BLECTRIC LIGHT AND POWER COMPANY TO 
BUILD NEW POWBPR-HOUSE—The United Electric Light and 
Power Company will build a new power-house, at a cost of about 
$1,000,000. A site of twenty-two acres has been purchased from 
the South Baltimore Company at Westport, Md. It is located 
between the tracks of the Western Maryland and the Baltimore & 
Ohio companies, and includes water frontage and a considerable 
area which can be filled in and reclaimed. A building 100 by 200 
feet, of concrete, will be erected. At first there will be installed 


13,000 horse-power, but the station will be planned to increase the 
capacity to 50,000 horse-power. 


LARGE VIRGINIA RAILWAY COMPANY CHARTERED—The 
Virginia & Southeastern Railway Company has been chartered at 
Richmond, Va., by the state corporate commission. The capital 
is from $1,000,000 to $10,000,000. The road is to be built in Lee, 
Wise, Scott, Wythe, Tazewell and Giles counties, and is to run 
from the Tennessee line to some point on the- Virginia & South- 
eastern railway. The company purposes developing what is said to 
be one of the richest coal fields in the Virginia district. The 
directors are Oliver H. Payne and G. B. Schley, of New York; 
Walter Ferguson and Henry K. McHarg, of Stamford, Ct.; John 
B. Newton, J. Bewley and D. B. Hull, Sr., of Bristol. 


ST. LOUIS TRANSIT SYSTEM’S MERGBDR PLANS ENJOINED 
—A temporary injunction restraining Brown Brothers & Company, 
of New York, from establishing a merger of the St. Louis Transit 
Company and United Railways Company assets has been granted 
at St. Louis, Mo., by Judge Fisher, in the St. Louis Circuit Court, 
on application of attorneys for Louis A. Cella, S. W. Adler and 


C. A. Tilles. who assert the ownership of 11,000 shares of the St. 


Louis Transit Company’s stock. The court was asked to set 


aside the reorganization of the two companies, on the allegation 
that the stockholders were induced to go into the merger through 
misrepresentation. It is also asserted that the assets of the com- 
panies are greatly in excess of the indebtedness. 


TO REPORT SHIPS BY WIRELESS TELEGRAPH Y—Commiuni- 
cation has been established by wireless telegraphy between the 


torpedo station at Newport, R. I., and the government station on 


the lightship at Nantucket Shoals. The government is now ready 


to transmit over this line all messages for the press and public, 
subject to the condition that it will be in no way responsible for 
the collection of tolls, and with the understanding also that all 


government messages will have precedence. All passing steamers 
will be reported, and this news communicated to the telegraph 


office at Newport for transmission to the newspapers. The distance 


between the stations is ninety-five miles, and twelve words a minute 


can be sent. There are also stations at New Bedford, Mass., and 
Montauk Point, L. I. 


LARGE CONTRACT FOR GENERAL EBLECTRIC APPARATUS 
—What is believed to be one of the largest single contracts for 
electrical equipment ever obtained by American interests abroad 
has been awarded to the British Thomson-Houston Company, 
Limited, of Rugby, England, this company being controlled by the 
General Electric Company, Schenectady, N. Y. The contract, which 
is valued at about $7,000,000, is for the motor equipment to be used 
on the extensive underground and surface electric traction system 
now under construction in and around the British metropolis by 
the Underground Railways Company, of London, Limited. There 
will be 480 cars equipped with motors aggregating 500 horse-power 
per car. About 140 miles of line are being built by the Underground 


company. Power will be derived from a central station at Chelsea, 
located in the southwest section of London. 


EXTENSIVE TRANSACTIONS IN NIAGARA POWER—It is 
stated that a transaction has been closed in Cleveland, Ohio, for the 


purchase of $1,000,000 of the forty-year, five-per-cent bonds of the 


Ontario Power Company, of Niagara Falls. This company was 


formed for the purpose of building a power station on the Canadian 
side of the Niagara river, at the foot of the cliff just below the 
Horseshoe falls. The plans of the company call for a station that 
will produce 180,000 horse-power, and one-third of the station is 
co nearly completed that it is expected it will be in operation 
early in the coming season. It is thought that the syndicate 
which has made this recent purchase will establish a transmis- 
sion company in New York state for the distribution of power 
from the central station to all points on a traction system through- 


out the state, current being carried possibly as far east as Utica, 
and south to the Pennsylvania state line. 


INDEPENDENT TELEPHONE COMPANY—Articles of incor- 
poration are being drawn up for the Independent Telephone Securi- 
ties Company, which is about to be organized and which will have 
headquarters at Utica, N. Y. The object of the proposed corpora- 
tion is to purchase the stock and bonds of independent telephone 
companies and to hold a controlling interest in these companies. 
improving the service and strengthening the different local plants. 
The company will have a capital stock of $800,000 and an authorized 
bond issue of $15,000.000. Its home office will be in Utica, and the 
directors are Thomas W. Finucane, of Rochester; Frederick W. 
Zoller, of Rochester; George R. Fuller, of Rochester; Charles H. 
Poole and T. H. Ferris, of Utica. The company will have in its 
treasury securities amounting to $428,000, representing the control 
of the Utica Home Telephone Company, the County Telephone 
Company, of Herkimer, and the Otsego Home Telephone Company. 


TO REORGANIZE THE SNOQUALMIE FALLS BLECTRIC 
COMPANIES—For some time the reorganization of the Snoqualmie 
Falls electric companies has been under way. These companies have 
been operating since last February as the Snoqualmie Falls & 
White River Power Company, distributing power at Seattle and 
Tacoma, Wash. The capital stock of the company will be increased 
from $3,000,000 to $3,500,000, and in addition it is probable that 
bonds will be issued for a large amount. The new company suc: 


ceeding the Snoqualmie Falls & White River Power Company will 


be the Seattle-Tacoma Power Company. It will own the power 


plant at Snoqualmie Falls, as well as the properties in Seattle and 
Tacoma formerly operated under the names of the Seattle Cataract 
Company and the Tacoma Cataract Company, respectively. The 
White River Power Company. which is now building a large power 
plant with Lake Taps in Pierre County as the main reservoir, will 
continue as an independent corporation. The White River company 


is now engaged in heavy construction work and in surveying the 
watershed of the White river. 


CONTRACT LET FOR A LONG-DISTANCE TROLLEY LINE— 
“ontracts amounting to $1,v00.000 have been awarded for an elec: 
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tric railway which is ultimately to connect Pittsburg with Indiana, 
Pa. The line will be known as the Pittsburg & Allegheny Valley 
Railroad Company. It was chartered at Harrisburg in 1902 The 
capital is now $1,200,000, and the officers, mostly from Pittsburg, 
are practically the same as those of the Meyersdale & Salisbury 
Street Railway Company, which is now in course of construction 
from Cumberland, Md., to Meyersdale, Pa. This road will extend 
eventually to Johnstown, Pa. The Pittsburg & Allegheny Valley 
road will run from Oakmont to Apollo, a distance of twenty-six 
miles, by private right of way, and by spring an extension will 
be built to Blairsville, where connection will be made with a new 
line now being built from Indiana to Blairsville, Latrobe and 
Derry. At Oakmont connection will be made with the Pittsburg 
Railways Company. It is the object of the new company to light 
a number of towns of the Allegheny and Kiskiminetas valleys. 
The company has already purchased the Apollo Electric Light Com- 
pany and the Leechburg Electric Light Company. The president 
of the company is O. W. Kennedy, of Uniontown; W. W. Staub, 
of Bellevue, is assistant to the president; J. Q. Cochrane, of Apollo, 
is vice-president; J. D. Orr, of Leechburg, secretary, and W. J. 
Ward, of Pittsburg, treasurer. 


MARYLAND TELEPHONE COMPANY TO ENGAGE IN ELEC- 
TRIC LIGHTING BUSINESS—It has been announced that arrange- 
ments have been made for the erection of an electric light 
and power plant to cost over $2,000,000, by the Maryland Tele- 
phone and Telegraph Company, Baltimore, Md. The company 
has secured a lot fronting on Gould street, and extending to the 
Patapsco river. The property comprises 6.4 acres, and by filling in 
to the wharf line, over three acres will be added to the area. It 
is stated that a contract has been executed for electrical apparatus 
and boiler machinery. The Baltimore Electric Power Company, 
which was recently incorporated with an authorized bond issue 
of $7,500,000, and a capital stock of $3,500,000, will ultimately 
take over the light and power business. The officers of the new 
company are D. Ð. Evans, president; R. F. Bonsall, treasurer; 
W. T. Spring, secretary. Pending the permanent organization, the 
directors of the company are H. W. Webb, D. E. Evans, John T. 
Stone, W. T. Burroughs, R. F. Bonsall, W. T. Spring and George 
R. Webb. The plant in its entirety has been designed on the 
separate unit plan. This will make the whole system virtually 
80 many distinct power plants placed side by side. This arrange- 
ment will hold throughout the coal-handling apparatus, the boilers, 
steam piping, turbines, condensers, generators, switchboard, under- 
ground cable, etc. In addition to this precaution against inter- 
ruption, the company will install a large storage battery. 


ELECTRIC LIGHTING. 


PHILADELPHIA, PA.—Electric light will be installed at Lin- 
field. 


MONTGOMERY, ALA.—D. P. West has been granted a permit 
for the erection of an electric light and ice plant. 


CHARLES CITY, IOWA—A. L. Dodd and others seek a franchise 
for an electric light plant. Contracts will be let in the early 
spring. 


JEFFERSON CITY, MO.—The special election to vote on the 
proposition of granting an electric light and gas franchise will be 
held November 15. 


HARTFORD, KY.—J. W. Hale, of Fordsville, will shortly begin 
the installation of an electric light plant in Hartford. About 800 
lights are to be put in. 


DANBURY, CT.—The citizens of Westport are considering the 
question of purchasing the water and electric plant in that town. 
It is thought the deal can be made for about $145,000. 


GEORGETOWN, ILL.—A. M. Searles, of Chicago, has made the 
town board a proposition in regard to installing a system which 
will furnish arc lights for municipal use and incandescents for 
private use. 


OMAHA, NEB.—The city council of Omaha has adopted an 
ordinance for the submission of the question of issuing $500,000 
for the construction, appropriation or purchase of conduits, and the 
Installation of an electric lighting plant, 
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BAKER, ORE.—C. R. Aldrin states that arrangements have been 
completed for the construction, in the early spring, of a water- 
power plant at the Greenhorn with a capacity of 800 horse-power. 
This power will be supplied to mines which have already made 
application for it. 


CHICAGO, ILL.—The Lagranse Service Company, of Chicago, 
has been incorporated with a capital of $100,000 for the purpose of 
buying the electric light and waterworks plant of the villages of 
Lagranse Park and Crossdale. Buell McKeever, George C. Madison 
and Henry J. Dunbough are the incorporators. 


WICHITA, KAN.—Wichita is to have a new electric light and 
heating plant in the near future. At a meeting of the city council 
a franchise was granted to the Citizens’ Electric Light, Heat and 
Power Company. The company states that the plant will be in 
operation before many months have elapsed. 


PENN YAN, N. Y.—The walls of the new municipal electric 
plant at the waterworks pumping station, on the west shore of 
lake Keuka, are nearly completed. About 600 poles will be re- 
quired to string the wires for street and residence lights. It is 
expected that the plant will be in working order by December 15. 


FOSTORIA, MICH.—The question of organizing a company to 
put in an electric light plant here is being agitated, and is received 
with much favor. The proposition is to light the streets at night 
and stores and private residences. A committee has been appointed 
to ascertain the cost of a plant suitable to the needs of the village. 


LINCOLN, NEB.—The Nebraska Electrical Company, of Omaha, 
has secured the contract for the poles, lines and wiring of the © 
Lincoln municipal electric lighting plant. The bid was $33,260. 
The Wagner Electric Company, of Omaha, was awarded the incan- 
descent lighting contract. The total cost of constructing the plant 
will be $82,000. 


MUNCIE, IND.—The Muncie Electric Light Company has begun 
work on an extensive second power plant. The new building will 
be adjacent to the one in present use and will be 60 by 125 feet. 
It will be completed by December 1, according to the present plans, 
and will more than double the capacity of the present plant. The 
plant will be complete in every detail and modern in every way. 


SALEM, ORE.—An ordinance has been passed making a new 
contract with the local electric light company for street lights. 
Under the old contract, which expired some time ago, the city paid 
$5.95 per light per month for thirty-five arc lights of 2,000 candle- 
power. Under the new contract, which is for five years, the price 
remains the same, but the number of lights is increased to sixty. 


MILWAUKEE, WIS.—City Engineer Poetsch has contracted with 
R. G. Hunt & Company, of Chicago, to make an estimate as to the 
probable cost of the erection and maintenance of a municipal light 
plant, under a special resolution passed by the common council. 
The cost per lamp of 2,000 nominal candle-power also must be shown 
in the report, which probably will be ready within a few weeks. 


LOCKPORT, N. Y.—The Niagara, Lockport & Ontario Power 
Canal Company has accepted the franchise given by the city of Lock- 
port to use the streets of the city for electric lighting, heating and 
power purposes, the said electricity to be generated by the power 
canal from Niagara river to this city. It is rumored that the 
Niagara, Lockport & Ontario company has already taken several 
big contracts and has sublet them to the Ontario Power Company 
until it is in a position to take care of them. 


NORFOLK, CT.—The Norfolk Electric Light and Power Com- 
pany has been reorganized. The stock has been acquired by Francis 
R. Cooley, William R. C. Corson and Arthur D. Newton, of Hart- 
ford; Walter S. Morton, of New York, and J. Henry Roraback, of 
Canaan. Messrs. Morton, Newton and Roraback have been elected 
directors. The officers are: president, J. Henry Roraback; secre- 
tary, W. S. Morton; treasurer, Arthur D. Morton. The reorganiza- 
tion is a preliminary step toward a merger with the Berkshire 
Power Company. The consolidation will be effected as soon as the 
Berkshire concern has completed the erection of a dam and an 
electric power station on the Housatonic river, near the toll bridge, 
in Canaan. 
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NEW INCORPORATIONS. 


HARRISBURG, PA.—Beaver Springs Electric Light Company. 
$6,000. 


CONCORD, N. H.—Troy & Fitzwilliam Light and Power Com- 
pany. $15,000. 


COLUMBUS, OHIO—Kirtland Telephone Company. Increased 
from $2,500 to $5,000. 


COLUMBUS, OHIO—The Chardon Telephone Company. Increased 
from $25,000 to $50,000. 


LEXINGTON, S. C.—The Citizens’ Telephone Company. $1,000. 
Incorporators: J. E. Coughlin and A. J. Fox. 


SALEM, ORE.—West Oregon Telephone Company. $2,000. In-. 


corporators: Charles Baker, G. P. Gross, E. S. Kruse. 


HARRISBURG, PA.—Wilkins Electric Power Company. $5,000. 
Directors: J. G. Frazer, J. G. Evans, R. T. Russell, Pittsburg. 


BRADDOCK, PA.—Bessemer Electric Power Company. $5,000. 
Directors: J. G. Frazer, J. G. Evans, R. T. Russell, Pittsburg. 


PENN TOWNSHIP, PA.—Taylor Electric Power Company. $5,000. 
Directors: J. G. Frazer, J. G. Evans, R. T. Russell, Pittsburg. 


GUTHRIE, O. T.—Medford Rural Telephone Company. $3,000. 
Incorporators: D. L. Cline, J. Sharp and W. S. Long, all of Medford. 


WINDSOR, N. Y.—Lester Telephone Company. $2,000. Tncor- 
porators: Wiber Brink, Levi Cresson, J. E. Kent, Windsor, N. Y. 


EDWARDSVILLE, ILL.—tLitchfield Traction Company. $5,000. 


Incorporators: Charles B. Munday, Jr., M. J. Buscher and G. L. 
Settlemire. 


PORTLAND, ME.—Terra Telegraph and Signal Company. §$3.- 
000,000. Directors: M. W. Baldwin, G. C. Krfight and J. E. Manter, 
Portland, Me. . 


MacDOUGALL, N. Y.—The MacDougall Telephone Company. 


$5,000. Incorporators: A. Baldridge, R. C. Allen, A. Baldridge, Jr., 
MacDougall, N. Y. 


BLAINÐ, ME.—Mars Hill & Blaine Electric Light and Water 
Company. $10,000. President, A. O. Nutter, Mars Hill; treasurer, 
G. W. Young, Blaine. 


LANSING, MICH.—St. Joe River Traction Company. To build an 
electric line from the Indiana state line to Benton Harbor and 
Kalamazoo. $750,000. 


DENVER, COL.—North Boulder Light, Power and Water Com- 
pany. $50,000. Incorporators: Franklin R. Anson, Herman H. Mund 
and Harry J. Gibbon, of Denver. 


CLEVELAND. OHIO—The Toledo Transit and Light Company. 
$10,000. Incorporators: C. E. B. Lemson, J. M. Ormond, Charles 
Fox, C. A. Thatcher and E. P. Mull. 


AUSTIN, TEX.—Dalhart Ice and Electric Company. To operate 
an ice and electric plant. $100.000. Incorporators: W. H. Wolff, 
C. G. Foulks and C. C. Slaughter, all of Dalhart. 


COLUMBUS, OHJO—Columbus Northern Railway, Power and 
Equipment Company. $300,000. Incorporators: John G. Webb, Wal- 
ter A. Black, George Whysall and Oscar M. Gottschall. 


RICHMOND, VA.—The Luray Electric Company. $15,000. Offi- 
cers: E. C. Harnesberger, president and treasurer; E. D. Weaver, 
vice-president; R. T. Morrison, secretary, all of Luray. 


SAN DIEGO, CAT..—Oceanside Electric and Gas Company. $25.- 
000. Directors: E. V. Griffes, C. J. Walker, P. E. Hatch and S. F. 
Esterbrooks, of Long Branch, and M. J. Shaul, of Oceanside. 


WASHINGTON, D. C.—The State Mutual Telephone Company. 
$50.000. Incorporators: A. D. Weller, T. J. Gray, T. B. Lee, Frank 
R. Hollingshead, E. M. Root, J. Dan Blackistone and A. J. Bette. 


SWEET SPRINGS, MO.—Sweet Springs Telephone Company. 
$20.000. Incorporators: B. H. Dickson. R. Samuel Hays. Charles 
K. Smith, J. F. Coulter, Henry Park. J. R. Smith and W. L. King. 

DES MOINES, IOWA—Spring Brook Rural Telephone Company: 
$1,000: incorporators, Henry Miller and others. Gaza & Sutherland 
Telephone Company; $690; ineorporators, Frank Tierney and others. 


LIVINGSTON MANOR, N. Y.--Livingston Manor Electric Com- 
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pany. To manufacture electricity. $32,000. Incorporators: V. A. 
Finch, George S. Woolsey, W. R. Woolsey, Livingston Manor, N. Y, 


OAKLAND, CAL.—Mount Diablo Light and Power Company. 
$50,000. Directors: J. W. Burge, of Haywards; C. A. Jeffrey, L. B. 


Smith and Wilton Shubaw, of Oakland, and G. J. Clark, of San 
Leandro. 


CLEVELAND, OHIO—The Barlow & Watertown Telephone Com- 
pany. To operate telephone lines in Washington and Morgan 


counties. $10,000. Incorporators: S. W. Hawey, Roscoe Wolcott, 
H. Fisher and others. 


LANCASTER, PA.—Lancaster & Quarryville Street Railway 
Company. $48,000. Incorporators: R. Herr, Galen J. P. Raub, Reu- 


ben D. Herr, William B. Conter, Andrew Herr, Jacob W. Breneman 
and D. Jefferson Herr. 


GUTHRIE, O. T.—Territorial Engineering Company. To con- 
struct and operate street railways and electric light and gas plants. 
Cor 


$25,000. Incorporators: G. W. Burke, F. H. Peckham and M. L. 
Cunningham, of Oklahoma City. 


ENGINEERING SOCIETIES. 


AMERICAN ELECTROCHEMICAL SOCIETY—At a meeting of 
the board of directors of the American Electrochemical Society, 
held October 1, the following were elected to membership: Elliot 
M. Sergeant, Boonton, N. J.; E. P. Schoch, Austin, Tex.; Martin L. 
Griffin, Mechanicsville, N. Y.; Ernest S. Wittnebel, New York city; 
F. F. Schuetz, New York city. The seventh general meeting of the 


society will be held in Boston and Cambridge, Mass., during Easter 
week, 1905. 


PHILADELPHIA SECTION OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY—A meeting of the Philadelphia section of 
the American Electrochemical Society was held at the Hotel Market, 
South Eighth street, Philadelphia, Pa., on the evening of November 
7. A paper contributed by Mr. Gustave Gin, dealing with his elec- 
trical method of manufacturing steel, was read in abstract by Mr. 
S. S. Sadtler. The paper by Dr. Héroult, read at the recent In- 
ternational Electrical Congress, was also taken up for debate, and 
to cover the field entirely Dr. G. P. Scholl submitted a brief résumé 
of other electrical processes for making steel. This meeting was 
less formal than the preceding ones, it being thought that the 


German method of conducting such meetings would be more enjoy- 
able and not less beneficial. 


THE PITTSFIELD BRANCH OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—A meeting of the Pittsfield branch 
of the American Institute of Electrical Engineers was held in the 
office of the Construction Company of America, 19 West street, on 
October 28, 1904. Mr. D. B. Rushmore was chairman of the meeting, 
and twenty-five members and guests were present. The chairman 
gave a brief sketch of the Institute’s history, the development of 
the local branches, and the progress which had been made. He 
also suggested an outline of the work for the coming year, which 
may include discussion of the Institute papers, original contributions 
by local members, and addresses by prominent engineers. At this 
meeting some of the papers presented at the Chicago meeting of the 
Institute were read. Mr. Leonard Wilson presented a paper on 
“The Conditions for Continuous Service over Lines Operated in 
Parallel,” by M. H. Gerry, Jr. Mr. Wilson contributed a considerable 
discussion on this subject. The paper on “The Use of Ground 
Shields in Transformers,” by J. S. Peck, was read by S. H. Blake. 
Mr. E. A. Bessey read a paper entitled “The Protection of High- 
Pressure Transmission Lines from Static Discharges,” adding @ 
contribution of his own to the discussion. Mr. F. V. Nicholls 
opened the discussion by contrasting the switch arrangements nec- 
essary for long-distance power transmission systems and those for 
large power-houses in great cities. Mr. J. J. Kline contributed in- 
formation with regard to the operation of the California transmis- 
sion systems. Mr. G. G. Ponti described parallel operation of trans- 
mission lines in northern Italy, and also some of the lightning ar- 


 resters used there. Mr. George Carter gave a description of the 


static interrupter. Mr. A. W. Pierce and Mr. Wilson contributed 
to the discussion on ground shields for transformers. The next 
meeting will be held on November 11, and at this time Mr. Gilbert 
Wright will present an original contribution on the subject of 


“Power-House Design,” with special regard to the large power- 
houses in New York city. 


a a 
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TELEPHONE AND TELEGRAPH. 
BOONE, IOWA—The Boone Telephone Company will make im- 
provements to its system. 
ESTHPRVILLE, IOWA—The Emmet County Telephone Com- 
pany seeks a local franchise. 


BERKSHIRE, N. Y.—A telephone line is being extended from 
this place to Rawson Hollow. 


HALLECK, MINN.—The Home Telephone Company at Cotton- 
wood will build several rural lines. 

JEFFERSON, N. Y.—A new telephone line is to be built between 
Jefferson and Stamford via Churchill’s. 


MT. MORRIS, N. Y.—The Nunda Telephone Company is extend- 
ing its lines to the town of Mt. Morris. 


GAINESVILLE, MO.—John C. Harlin is building a telephone 
line from this place to Bakersfield via Udall. 


COOLEYVILLE, MASS.—The Highland Telephone Company is 
at work on a line to Locks Village and Wendell. 


LOS ANGELES, CAL.—The Home Telephone Company has com- 
pleted a line from Glendale via La Crescenta and Cafiada. 


ALVIN, TEX.—The Alvin & Angleton Telephone Company is 
arranging to extend its line to Friendswood, in Galveston County. 


RICHFIELD SPRINGS, N. Y.—Farmers between New Berlin and 
King Settlement have organized to build a telephone line to connect 
with the New Berlin exchange. 


ALTOONA, PA.—The Postal Telegraph Company has completed 
the stringing of two lines between Pittsburg and Philadelphia 
along the right of way of the Pennsylvania Railroad Company. 


LOS ANGHLES, CAL.—Plans are being prepared for a telephone 
exchange building to be erected by the Home Telephone Company 
at Redlands. It will be 40 by 100 feet and thoroughly fireproof. 


CALUMET, MICH.—The Michigan State Telephone Company is 
installing a common battery system at Portage Lake. Similar im- 
provements will shortly be made in Houghton, Hancock, Calumet 
and other cities. 


MUNCY, PA.—At a meeting of the Muncy Creek Telephone Com- 
pany, the following officers were elected: president, T. W. Raper, 
of Laidsville; vice-president, U. G. Boyer, of Clarkestown; secre- 
tary, W. S. Opp, of Opp; treasurer, P. N. Opp, of Opp. 


HUNTSVILLE, ALA.—The property of the Huntsville, Gunters- 
ville & Gadsden Telephone Company has been sold by decree of 
chancery court to the creditors. The purchasers own the principal 
Stock of the Gurley and New Hope Telephone companies, and will 
merge the systems. 


GRATIOT, OHIO—The Gratiot & Brownsville Telephone Com- 
pany, with the exchanges located at Gratiot, which was organized 
May 21, 1904, has already put in over 100 telephones in and around 
Gratiot, Brownsville, Mt. Perry and Hopewell, and new subscribers 


' are constantly being added. 


FARMINGTON, N. H.—The wires of the Citizens’ Telephone 
Company, of Laconia, are being extended to Alton Bay, with the 
intention of ultimately reaching this city by way of Farmington. 
It is expected that the company will ask for a franchise through 
this section in the near future. 


TRENTON, N. J.—Papers have been filed in the office of the sec- 
retary of state merging the Telephone and Telegraph Company of 
New Jersey with the American Telephone and Telegraph Company 
of New Jersey under the corporate name of the latter company. 
The companies are identified with the Bell telephone system. 


HATTIESBURG, MISS.—The Cumberland Telephone Company 
has been granted a twenty-five-year franchise. This company will 
immediately commence the work of putting in standard Bell long- 
distance metallic telephones in place of those now in use. A new 
Switchboard will be put in and the entire system in Hattiesburg 
will be replaced within the next four months. The council granted 
the company nine months in which to complete the work. 


SARATOGA SPRINGS, N. Y.—The Greenfield Telephone Com- 
pany has elected the following officers for 1905: president, William 
H. Harris; vice-president, John S. Jones; secretary, Benjamin S. 
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Robinson; treasurer and general superintendent, Clarence E. 
Latham; directors: Charles S. Latham, Henry Menshousen, C. W. 
Spaulding. 


LYONS, N. Y.—There is talk of a deal to consolidate the Wayne 
Telephone Company, of which the Lyons Telephone Company is a 
branch, with the Wayne-Monroe Telephone Company. With the 
Wayne-Monroe service Lyons would have the advantage of a tele- 
phone service to Oswego and other intermediate points as far west 
as Buffalo. 


NEWBURGH, N. Y¥.—The Hudson River Telephone Company 
has leased its Walden branch to C. Fred Fowler, of Walden, for a 
term of five years. The branch includes the Walden, Wallkill, Pine 
Bush and Montgomery lines. The Hudson River Telephone Com- 
pany installed its lines in Walden two years ago with thirty-five 
telephones. There have since been added sixty-nine telephones, 
making in all 104. Mr. Fowler expects to extend the line to 
Gardiner, and also thinks of running it through the rural districts. 


CUMBERLAND, MD.—At the annual meeting of the Western 
Maryland Telephone Company the following board of directors and 
officers were reelected: directors, B. A. Richmond, J. H. Holzshu, 
Clayton Purnell, H. H. Dickey, James A. MacHenry, H. J. Glick, 
DeWarren H. Reynolds, Duncan R. Sloan and D. P. Miller; presi- 
dent, James A. MacHenry; vice-president, D. R. Sloan; treasurer, 
Henry J. Glick; secretary, Carl C. Hetzel; general manager, George 
W. Randall. The reports showed the company to be in excellent 
condition. Although only nineteen months in actual service, the 
company has now 1,700 telephones in Allegany County, 1,350 in 
Cumberland, 220 in the Frostburg circuit and 130 in Lonaconing. 
Connections are being made with every town in this county. 


TROY, N. ¥.—Men are now at work extending the lines of the 
North Creek Telephone Company from Watertown south through 
North Thurman and on to Stony Creek. This will open up a terri- 
tory which heretofore has been out of reach of users of the tele- 
phone or the telegraph. The lines of the North Creek company 
are made up of the lines formerly controlled by L. B. Pereau, of 
North Creek, who is the manager of the new company. The company 
operates the lines into Chester, Pottersville, Bakers Mills, Wever- 
town and other points in the northern part of the country. The 
lines are also to be extended west and north from North Creek and 
into the Sacandaga valley, but it is not expected that these exten- 
sions will be completed until after the Thurman-Stony Creek lines 
are finished. 


DETROIT, MICH.—The Ontario Independent Telephone Company 
effected permanent organization and elected officers in Windsor on 
October 27. The company will start at once to construct its lines 
throughout Essex County, beginning at Amherstburg. Four hun- 
dred subscribers have already been secured in the county. The new 
automatic exchange system will be installed. The company’s lines 
will extend east through Ontario. The following officers were 
elected: president, John H. Connelly, Windsor; vice-president, 
James A. McRae; treasurer, Fred J. Lawrence; secretary, A. D. 
Prosser; general manager, C. W. Taylor; assistant general manager, 
P. T. Chesley; directors, John H. Connelly, Mayor Brault, of Am- 
herstburg; J. A. McRae, P. T. Chesley, J. R. Brooks, A. D. Prosser, 
C. W. Taylor and Fred J. Lawrence. 


BUFFALO, N. Y.—At the recent annual meeting of the Frontier 
Telephone Company the following board of directors was elected for 
the ensuing year: William H. Andrews, Charles E. Austin, Martin 
Carey, William A. Douglass, Charles W. Goodyear, Charles B. Hill, 
Clark L. Ingham, H. D. Kirkover, Andrew Langdon, Elgood C. Luf- 
kin, Henry H. Persons and George A. Plimpton, all of Buffalo; John 
Markle, of New York; Harry B. Schooley, of Wilkesbarre, Pa., and 
Samuel E. Wayland, of Scranton, Pa. The new board has elected 
the following officers: Henry H. Persons, who has been first vice- 
president and general manager of the company for the past year, 
was elected president for the ensuing year. E. C. Lufkin was elected 
first vice-president. S. E. Wayland, of Scranton, Pa., was elected 
second vice-president. Fred L. Mesmer, now auditor of the com- 
pany, was elected treasurer. John Jolly, the present contract agent 
of the company, was elected secretary. The affairs of the company 
were shown to be in excellent condition, and important action was 
taken by the board which assures aggressive work on the part of 
the company for the coming year. 
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PERSONAL MENTION. 


MR. LOUIS BARNBS, who has been with the Southern Bell 
Telephone Company for some time past, has resigned to take a 


position with the Columbus Automatic Telephone Company, 
Columbus, Ga. 


MR. WALTER B. MANNING has been elected vice-president of 
the Pike Adding Machine Company of New Jersey. The Pike 
adding machine is a new apparatus automatically worked by 


electricity. Mr. Manning's office is at 180 Broadway, New York 
city. 


MR. PRESTON PLAYER, superintendent of the Edison Elec- 
tric llluminating Company’s plant at Brockton, Mass., has been 
promoted and will have charge of the power-house of the Blue 
Hill Electric Railroad Company, with headquarters at Canton 
Junction. 


THE NEW YORK ELECTRICAL SOCIETY announces the 
following members elected at the last meeting: Thomas Smith, 
Brooklyn, N. Y.; W. E. McCoy, Samuel T. Lawrence, Arthur L. 
Kane, Francis D. Williams, Harry Haggerty, New York city; Philip 
B. Rice, Stamford, Ct.; Stephen H. Sharpsteen, Robert J. Cory, 
Harry Willers, J. H. Willers, New York city; George R. Larwill, 
Brooklyn, N. Y. 


MR. EDWIN R. WEEKS, the well-known pioneer central station 
operator, and a member of the firm of Weeks, Kendall & Newkirk, 
of Kansas City, Mo., is the author of an interesting article in 
the Kansas City Journal, of October 16, describing the work of 
the Humane Society, of Kansas City, Mo. Mr. Weeks has been 
interested in this society since its formation in December, 1883. 
During his connection with the society it has performed much 
truly remarkable work and experienced wonderful growth. It will 
be remembered that during the recent floods in Kansas City Mr. 
Weeks was the leader of a rescuing party which saved from 
destruction a very large number of unfortunate animals which 
had been abandoned by their owners. 


MR. GEORGE HOWE, M. E., is planning a course of lectures to 
meet the requirements of practical engineers and engineering stu- 
dents who have not had the advantages of a college education. His 
idea is to equip such men with a fundamental knowledge of mathe- 
matics and the theories of electrical engineering. The course will 
extend over a period of six months, and consist of two lectures per 
week. The lecture hall of the Price-Cottle Conservatory of Music, 
¥105 Seventh avenue, New York city, has been engaged for these 
lectures. Mr. Howe was formerly instructor of physics at Tulane 
University and lecturer in electrical engineering in the Young Men’s 
Christian Association night lecture courses, New Orleans, La. His 
present address is 129 West One Hundred and Seventeenth street, 
New York city. 


MR. FRANK Z. MAGUIRE, vice-president of the American De 
Forest Wireless Telegraph Company, tendered a complimentary 
dinner, at the Hotel Cecil, London, England, to Dr. Lee De Forest, 
on the evening of October 25, upon the occasion of his departure 
for the United States. Sir William Preece presided, and among 
those who had accepted invitations’to be present were Professor 
W. E. Ayrton, J. Swinburne, A. A. C. Swinton, Professor G. M. 
Minchin, Colonel H. C. L. Holden, Captain Lionel James, Admiral 
Sir J. D. Hay, S. Barber, F. C. C. Neilson, G. MacLean, A. L. C. 
Fell, J. H. Carson, Sir Dudiey Forwood, E. H. Johnson, R. Wallace 
and N. Maskelyne. Sir William in a short speech reviewed the 
history of developments in wireless telegraphy. He called atten- 
tion to the remarkable work which had been undertaken with 
regard to the service of the London Times during the present 
war between Japan and Russia, and complimented Captain James 
for his work in this connection. Dr. Lee De Forest, in responding 
to this toast, detailed his negotiations with Captain James in 
establishing the Times’ wireless war service. Captain James re- 
sponded to a toast in which his name was coupled with “the press,” 
Other speakers were Professor Ayrton and F. Z. Maguire, 
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LEGAL NOTE. 


JERSEY CITY BRINGS SUIT TO EJECT PUBLIC SERVICE 
CORPORATION FROM THE STREETS—tThe city of Jersey City, 
N. J., on November 3 commenced suit against the Public Service 
Corporation, which operates the street cars in that city, to eject 
that company from Montgomery street, between Warren and Wash- 
ington streets. Technically, this involves but one block. The point 
at issue, however, involves nearly every street in Jersey City on 
which cars are run under the charter of the Jersey City & Bergen 
Railway Company. The aim of the suit is not to stop trolley traffic 
on any street, but to determine if the city has the right to eject 
the trolley company. If this suit is decided favorably to the city, it 
will be able to make much better terms with the railway company, 


or else sell the right to run trolley cars in the streets to the highest 
bidder. 


AUTOMOBILE NOTE. 


LETTER TO THE SUPERINTENDENTS OF RAILROADS IN 
THE STATE OF NEW YORK—The following letter has been sent 
by the secretary of the American Automobile Association to 
all of the general superintendents of railroads operating in the 
state of New York. A similar letter has also been sent to all rail- 
roads operating in the state of New Jersey: “ Many complaints have 
come to us from the drivers of automobiles in this state, that very 
great laxity exists on the part of railroad locomotive engineers in 
failing to comply with the law regarding the ringing of a bell 
or blowing of a whistle on approaching a highway crossing at 
grade. It may be inferred that some of the serious accidents which 
have occurred at grade crossings recently were due to such laxity. 
In view of the many railroad crossings at grade which at present 
exist in the state of New York, we would respectfully request that 
you immediately call the attention of your superintendent and 
locomotive engineers to this complaint, and to section 421 of the 
penal code, which defines such failure to comply with the law 
as a Misdemeanor. Such action on your part will tend to prevent 
accidents and the possible prosecution of your locomotive engineers 
in accordance with the code. S. M. Butler, secretary.” 


EDUCATIONAL. 


PROFESSOR WILLIAM S. ALDRICH, director of the Thomas S. 
Clarkson Memorial School of Technology, Potsdam, N. Y., has been 
informed by D. M. Ellis, director of education and social economy, 
New York exhibit, Education Building, World’s Fair, St. Louis, that 
the international jury in group 3, higher education, technical schools, 
etc., has awarded a bronze medal to the Thomas S. Clarkson school. 
The exhibit was warmly commended by the members of the jury, 


and has been a source of interest to visitors throughout the sum- 
mer. 


OBITUARY NOTICES. 


MR. JAMES H. WARD, an old business man of Poughkeepsie, 
N. Y., died on the evening of November 1 at Poughkeepsie. He 
was prominent in many Poughkeepsie institutions. At one time 
Mr. Ward was president of the Poughkeepsie Merchants’ Associa- 
tion, and at the time of his death was president of the Pough- 
keepsie Building and Loan Association. He was one of the founders 
of the Poughkeepsie Electric Lighting Company, and a director 
of the Merchants’ National Bank, as well as a trustee of the 
Presbyterian Church. Mr. Ward was sixty-nine years of age. 


JUDGE JAMES M. THOMAS died on Tuesday, November 8, at 
his home in Irvington, N. Y., aged forty-six years. Judge Thomas 
was born in Clarksburg, Ohio, and was a student at Wesleyan 
University, teaching school and studying law at Chillicothe, Ohio. 
He was admitted to the bar, June, 1884, and served two terms 
as probate judge in Ross County, Ohio. Judge Thomas was prob- 
ably one of the most widely known independent telephone men, 
serving for some years as president of the Independent Telephone 
Association of the United States, and being officially connected as 
president of the United States Telephone Company, with head- 
quarters at Cleveland, and as president of the American Cable 
and Telephone Company, with headquarters at New York. Within 
the past two years Judge Thomas had been connected with the 
reorganization of the Aetna Indemnity Company, making his head- 


quarters in New York city. He was a member of the Union League 
Club and the Ohio Society, 
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ELECTRICAL SECURITIES. 

Contrary to expectations, the war scare abroad and the proximity 
of the national election close at hand caused no reaction worth con- 
sidering in the stock market last week. While there were some 
declines early in the week, many issues scored new high prices for 
the year and made considerable net gains for the week. While, 
for a considerable period just passed, it was felt that the outcome 
of the national campaign would not affect the industrial conditions 
in general—the commercial element being satisfied with the promises 
of either party—it is now apparent that the immediate speculative 
future will be determined by the election outcome. The general 
opinion at this time is that much new work is about to be under- 
taken at this time, now that the election is over and there is 
no further opportunity for marking time. One way or the other, 
it will be but a short time before the indications will be very clearly 
outlined. In many directions there is evidence that the progress 
of industrial revival is going along very smoothly. Bank exchanges, 
with considerable expansion, reflect a greater business animation. 
It is also a matter of congratulation that the Fall River mills are 
shortly to open. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 5. 


New York: Closing. 
Brooklyn Rapid Transit................--6: 67 
Consolidated Gas....... 0... cee eee tees 216 
General Electric. ........... cc eee cece cerns 17344 
Interborough Rapid Transit................ 152% 
Kings County Electric.............. cc eee 205 
Manhattan Blevated........... cece eee eee 161% 
Metropolitan Street Railway............... 122% 
New York & New Jersey Telephone......... 156 
Westinghouse Manufacturing Company...... 186 


The Consolidated Gas Company will complete its fiscal year De- 
cember 30, and, while figures are lacking, there is reason to believe 
that both the sales of gas and electricity for the year will show a 
substantial increase over the preceding year. 


Boston: Closing. 
American Telephone and Telegraph......... 1412% 
Edison Electric Illuminating............... 240 
Massachusetts Ellectric...........0ec eee eeee ie 

1: 


New England Telephone..............ce00. 
Western Telephone and Telegraph preferred. 97 

The directors of the Edison Electric Illuminating Company have 

voted to recommend to stockholders the issue of 10,450 additional 

Shares of stock. They also voted to call a special meeting of 

stockholders on November 18 to act on the same. The new stock 


will be issued to stockholders at $200 a share, in accordance with 
the order of the gas commission July 10, 1903, authorizing the 
company to issue 20,000 shares at $200 a share for the acquisition 
of suburban properties and for extensions. 


Philadelphia : Closing. 
Electric Company of America.............. 9% 
Electric Storage Battery common........... 74 
Electric Storage Battery preferred.......... 74 
Philadelphia Electric. ............ ec eee ee ees 9 
Union’. Traction .s 4.060 oo 6s 06 eh BS wee Seas 58 ly 
United Gas Improvement...........---+806. 1041% 


It is stated that negotiations looking to the acquisition by the 
United Gas Improvement Company of the American Light and 
Traction Company have been reopened. The American Light and 
Traction Company was formed under the laws of New Jersey in 
April, 1901, and has acquired the following properties: Western 
Gas Company, Milwaukee; St. Paul Gas Light Company, St. Paul; 
Grand Rapids Gas Light Company, Grand Rapids, Mich.; St. 
Joseph Gas Light Company, St. Joseph, Mo.; Madison Gas and 
Electric Company, Madison, Wis.; Binghamton Gas Works Com- 
pany, Binghamton, N. Y.; Southern Light and Traction Company, 
San Antonio, Tex., and Consolidated Gas Company of New Jersey, 
Long Branch, N. J. The company has an authorized capital of 
$15,000,000 common and $25,000,000 preferred stock, of whicn there 
has been issued $4,680,400 of the former and $9,396,900 of the latter. 


Chicago: Closing 
Chicago Telephone............cceeeeeeveces 122% 
Chicago Edison Light.............2..0e00. 164 
Metropolitan Elevated preferred............ 6714 


National Carbon.......... 0.00 ccc ccc cee eee 39 


National Carbon preferred............0.e00% 108 
Union Traction cOommon...........e.eceee8 9% 
Union Traction preferred..............-00- 37% 


The daily average for October of passengers on the Northwestern 
Elevated was 73,385, an increase of 1,769. 

Receivers of the Union Traction and underlying companies have 
decided that the interest on the first consolidated mortgage bonds, 
due December 1, shall be paid. 
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ELECTRIC RAILWAYS. 


JOLIET, ILL.—The new interurban electric line between Jollet 
and Aurora has been opened. 

DUBUQUE, IOWA—Work has been started on the Dyersville & 
Northern Railway Company’s line. . 

AFTON, N. Y.—The survey has been commenced on the pro- 
posed trolley road from Oneonta to Catskill. 

AVOCA, N. Y.—A franchise has been granted to the promoters 
of the proposed electric railroad between Rochester and Elmira. 


CLEVELAND, OHIO—The construction work on the line of the 
Cleveland Electric railway, for which the council of Collinwood 
granted a franchise recently, will be started shortly. 


ALEXANDRIA, IND.—The Alexandria city council has granted 
the Indianapolis, Hartford City & Celina company a fifty-year fran- 
chise. The company has one year in which to build the line. 


WASHINGTON, PA.—It is stated that the Monongahela, Elis- 
worth & Washington Railway Company will begin the construction 
of a trolley line between Washington and Monongahela within a 
few weeks. 


CLYDE, N. Y.—The contract for building the Rochester, Syra- 
cuse & Eastern Trolley Railroad from Palmyra to Lyons has been 
let to J. G. White & Company, of New York. The work will be com- 
menced soon. 


PITTSBURG, PA.—The Valley Realty Company, of Wilmerding, 
is said to be back of a project to build a new street car line to 
connect Wilmerding with the borough of Walls. The new line 
will be about two miles long. 


BATTLE CREEK, MICH.—It has been rumored that the Michi- 
gan Central will change its Battle Creek & Sturgis branch to an 
electric line. The road runs from this city to Sturgis and Goshen 
and has never been a paying line. 


NORWICH, CT.—The Chenango Railroad Company has been 
organized among Boston and New York men under the laws of 
Massachusetts for the purpose of constructing and operating an 
electric railroad through the Chenango valley. 


TOLEDO, OHIO—It is announced that work is being pushed 
rapidly on the extension of the Toledo & Indiana from Wauseon to 
Bryan and that cars will be running through to the latter town 
by February 1. The power station will be located at Stryker. 


WHITE HALL, ILL.—A new electric road is projected, to run 
from Springfield via Auburn and Waverly to White Hall. Between 
Waverly and White Hall it will run through a fine farming country 
that has no railroad facilities. Isaac A. Smith is in charge of the 


survey. 


SACRAMENTO, CAL.—Eastern money has been obtained to build 
an electric road between San Mateo and San Jose. A private right 
of way for the line has been obtained, with the exception of a short 
distance. The new road will be about thirty-five miles in length and 
will cost about $875,000. 


PLEASANTVILLE, N. J.—The Atlantic & Suburban Trolley 
Company is making arrangements to run the present tracks down 
the beach as far as Chelsea. When complete this road will run 
from Somers Point, through Pleasantville, across the meadows and 
down the beach to Chelsea. 


MORRISTOWN, TENN.—Eastern capitalists have been here re- 
cently for the purpose of organizing a company to build electric 
car lines on the principal streets. They have already made appli- 
cation to the secretary of state for a charter and the town council 
will be requested to grant a franchise. 


VANCOUVER, BRITISH COLUMBIA—James Finlay and F. J. 
Weeks have made application, under the tramway companies in- 
corporation act, for the incorporation of a company to construct 
and operate a tramway between Sullivan Hill, Southeast Kootenay 
and the North Star branch of the Crow’s Nest Pass Railway. 


SNOHOMISH, WASH.—The SnohomishCherry Valley electric 
railway held an important meeting in this city recently at which 
the following officers and trustees were elected: president, J. W. 
Hall; vice-president, F. S. Anderson; secretary, E. L. Colburn; 
treasurer, W. M. Snyder. Trustees: F. S. Anderson, J. W. Hall, 
BÐ. Colburn, Matt. Albert, W. M. Snyder, P. J. Farley and W. C. 
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Brown. The line to be built by this company extends from here 
to Cherry Valley, in King County, and is the link in the trolley 
line extending from Seattle to Everett, Snohomish to Tolt and back 
again to Seattle. It is stated work will begin soon. 


PORTLAND, IND.—The Genevia Traction Company has taken 
all of the right of way for its line except three miles between 
Marion, Ind., and Celina, Ohio, and purposes to have some of the 
grading done this fall. The project has been financed by eastern 
capitalists, represented by Dudley M. Shively, of South Bend. 


LAWRENCE, KAN.—The Kansas City & Bonner Springs Electric 
Railway Company has been granted the right of way to construct 
and operate an electric line from Bethel, Kan., a town six miles 
west of Kansas City, Kan., to Bonner Springs. The line is to be 
in operation in eighteen months. The right of way is now being 
graded. 


STILLWATER, MINN.—At a meeting of the South Stillwater 
village council a franchise was granted to the Twin City Rapid 
Transit Company to lay its tracks in the streets of the village, 
connecting with the line of the company at Stillwater. The line 
will be about three miles long and must be built within eight 
months. 


MILWAUKEE, WIS.—The Wisconsin Traction Company, which 
is planning the construction of an electric railway between Fond 
au Lac and Milwaukee, has stated that the route is selected, 
the distance being about sixty-one miles. Part of the right of way 
is secured and there is every probability that construction will be 
begun soon. 


INDIANAPOLIS, IND.—The Indianapolis, Logansport & South 
Bend Traction Company has been incorporated by Logansport and 
South Bend capitalists. The road is to run from Logansport, 
through Rochester, Plymouth and Mishawaka, to South Bend, sixty- 
five miles. It will connect at Logansport with the Indianapolis & 
Nortawestern. 


GREENSBURG, IND.—The city council has passed the Colum- 
bus, Greensburg & Richmond tax levy ordinance to provide for the 
subsidy voted the proposed road and has extended the franchise 
of the traction company, with the provision that work shall begin 
on the line by May 1, 1905, and be completed between here and 
Columbus by May 1, 1906. 


NEW LONDON, CT.—The contract for building and equipping 
the East Lyme street railway has been awarded to M. W. Burwell, 
of New Haven, who will not only build the road, but will furnish 
all the cars and equipment. Work upon the line has been begun 
and, if the weather conditions are favorable, the line will be 
completed by January 1. 


HAGERSTOWN, MD.—It is estimated that the proposed electric 
railway to be built between this city and Waynesboro will cost 
about $200,000. De Warren H. Reynolds and W. A. Morgart, of 
Cumberland, are the promoters of the project. Rights of way have 
been secured the entire distance and the plans are expected to 
mature at an early date. 


PETERSBURG, W. VA.—A company composed of Chicago capi- 
talists has purchased the right of way for an electric railroad 
which is to be constructed between Keyser and Petersburg, a dis- 
tance of forty-two miles. Surveyors are working over the route 
at this time. Mr. B. W. Wright, of Cumberland, is transacting the 
business for the company. 


HARTFORD, CT.—The promoters of the trolley line which the 
Rockville, Broad Brook & East Windsor Street Railway Company 
proposes to build confidently expect that construction operations 
will commence in the spring. Surveys have been completed, and 
arrangements for financing the enterprise will now be undertaken. 
Of the 1,000 shares of capital stock of the company about 600 have 
been sold. 


CARTHAGE, MO.—The stockholders of the Southwest Missouri 
electric line at their annual meeting reelected the board of direc- 
tors as follows: Edward S. Herman, E. Z. Wallower and A. G. 
Knisley, of Harrisburg, Pa.; Wm. Wertz and H. W. Wertz, of New- 
port, Pa.; Will Chinn, of Webb City; Samuel McReynolds, of Carth- 
age, and A. H. Rogers, of Joplin. The directors afterward reelected 
the officers. 
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GRAND HAVEN, MICH.—The board of supervisors has granted 
a franchise to the Riverside Electric Railway Company to run ite 
road through the county. The company is given the privilege of 
erecting a bridge across Grand river at Bass River. The franchise 
is for three years. Promoters of the enterprise state that the road 


will be built in two years. The road will run from this city to 
Grand Rapids. 


PATCHOGUE, N. Y.—Construction is to be started shortly on a 
trolley line between Jamaica and Brookhaven, the state railroad 
commissioners having granted the required certificate to the South 
Shore Traction Company. The new line, when completed, will 
connect Brookhaven, which is five and one-half miles east of this 
place, with New York city, through Jamaica and Brooklyn. It will 
pass through all south side villages. 


BUFFALO, N. Y.—A new electric line from Hast Toledo to Bono 
is projected. It is said that all the right of way for the line has been 
secured and that the company will be organized in a short time. 
The road, if constructed, will run through Booth, through Curtise, 
close to Momeneetown, and on to Bono. The district is densely 
populated by market gardeners and fruit growers, and it is thought 
the road will do a large freight business. 


SARATOGA, N. Y.—Walter P. Butler, of this place, has been 
appointed by Justice Edgar A. Spencer, of Gloversville, receiver 
to sell the trolley system, known as the Ballston Terminal Railway, 
to meet three liens aggregating $361,000. The first, for $11,000, is 
held by the Adirondack Trust Company, of Saratoga; the second, 
for $250,000, by the Metropolitan Trust Company, of New York, 
and the third, for $100,000, by the Citizens’ Savings and Trust Com- 
pany, of Cleveland. 


PITTSBURG, PA.—The New Brighton road branch of the Pitts- 
burg Railways Company will be extended to Bellevue in the spring, 
thus giving an additional outlet to that suburb, relieving the crowded 
condition of the present Bellevue and Avalon line. Work on the 
construction of the road will be commenced as early in the spring 
as the weather will permit. The company has for some time been 
contemplating this action, and secured certain rights of way in 
Bellevue to carry out the project. 


FORT COLLINS, COL.—The city council bas passed an ordinance 
giving the Northern Colorado Electric Railway Company the right 
to build, operate and maintain an electric railway along the business 
streets of the city. The life of the franchise is fixed at forty years 
and the company is to file maps showing the location of the proposed 
line or lines within three months from the date of the passage of 
the ordinance, and to begin actual construction work within one 
year thereafter, and complete the entire system within two years. 


TOPEKA, KAN.—The Wellington & Cowley County Traction 
Company, with $500,000 capital, has been granted a charter. The 
object of the concern is to build a network of electric railways in 
Sumner and Cowley counties. All the big towns in these two 
counties, including Wellington, Winfield and Arkansas City, are to 
be connected. The incorporators are: George H. Hunter and C. A. 
Gambrill, Wellington; H. F. Harbaugh, and John Blattner, Rome; 
L. H. P. Northrup, C. A. Scruton and S. P. Gould, Arkansas City. 


BIRMINGHAM, ALA.—The city council of East Lake, a suburb, 
has granted the Birmingham Railway, Light and Power Company, 
of this city, a franchise to operate a new loop- line in that town. 
The new line will form a complete loop and will encircle the princi- 
pal residence streets and avenues of East Lake. A system of trans- 
fers and a schedule convenient for making connections with the line 
to Birmingham will be arranged. Work on the East Lake loop 
will be commenced about next February and will be completed a8 
early thereafter as possible. 


BATH, N. Y.—At a meeting of the Bath town and village boards 
of trustees, a franchise was granted to Ricbard Barlow & Company 
to construct and operate through the town and village the proposed 
electric railroad between Rochester and Elmira. It is expected 
work will shortly be commenced upon the line, which will receive 
its power from a dam in the Genesee river above Mt. Morris. The 
road will parallel the Erie from Elmira to Wayland, where it will 
diverge, touching Dansville, Mt. Morris, Groveland, Piffard, Geneseo 
and thence into Rochester. 
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INDUSTRIAL ITEMS. 


THE Ð. W. BLISS COMPANY, Brooklyn, N. Y., has been awarded 
a grand prize and gold medal for tools and machines exhibited at 
the Louisiana Purchase Exposition, St. Louis, Mo. 


THD ROBBINS & MYERS COMPANY, Springfield, Ohio, has been 
awarded a gold medal for its electrical fans and motors at the St. 
Louis Exposition. This company made an elaborate display in the 


Electricity Building. À 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its calendar for November of the great men of 
science and engineering series gives a short biography of Sir Will- 
iam Crookes. This also includes a photograph in colors of this 


eminent scientist. 


THB JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in a new bulletin details the advantages of graphite for motors. 
This company makes a variety of graphite substances for lubrication. 
The bulletin ís handsomely printed, and comes in an attractive 


folder in two colors. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., in bulletin 
No. 6010 describes knife switches. In addition to a careful descrip- 
tion with a price list and code word for ordering, there are numer- 
ous illustrations and dimension plates showing these knife switches 
ın every conceivable variety. i 


THE GENBRAL INCANDESCENT ARC LIGHT COMPANY, 529 
West Thirty-fourth street, New York city, has closed a contract with 
Westerly, R. I., for its new street lighting system, which embraces 
a fifty-light circuit. The G. I. company has removed its Cleveland 
branch office to 61 Perin Buiiding, Cincinnati, Ohio. 


H. M. BYLLESBY & COMPANY, New York Life Building, Chi- 
cago, Ill, which is at present constructing the gas plant at Musko- 
gee, I. T., has been retained as engineer by the Muskogee Electric 
Traction Company, to design and construct a railway in the town 
of Muskogee, with an approximate trackage of 4.7 miles. 


THE OSBURN FLEXIBLE CONDUIT COMPANY, 21 Park Row, 
New York city, is now operating factories at Hoboken and Bayonne, 
N. J. Its Chicago office, under the management of I. A. Bennett, 
is at 529-530 Monadnock Building. Its San Francisco office, under 
the management of the C. F. Sloan Company, is in the Crossley 
Building. 


THE T. R. ALMOND MANUFACTURING COMPANY, 83-85 
Washington street, Brooklyn, N. Y., is the manufacturer of flexible 
tubes for electric light brackets and electric portable lights. This 
company will be pleased to send illustrated literature upon request. 
The Almond flexible tube is made in lengths from six to twenty- 
eight inches. 


THE COLBURN MACHINE TOOL COMPANY, Franklin, Pa., will 
be pleased to send its new catalogue descriptive of the new Colburn 
universal saw-table. This is an adjustable saw-table, and in addition 
to its adjustable feature, is possessed of a number of characteristics 
ee make it of exceptional value, particularly for complicated 
awing. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., through Mr. 
A. A, Carlisle, has sold a complete electrical installation for the 
electric light plant at Amory, Miss., consisting of 150-kilowatt 
Triumph generator, Hardie-Tymes Corliss engine and boilers, Adams- 
Bagnall arc lamps, Peerless incandescent lamps and the necessary 
auxiliary material for installing the plant. 


se C. W. HUNT COMPANY, West New Brighton, N. Y., has 

its ns rticularly successful at the World’s Fair, St. Louis. Two of 

ie exhibits have secured the highest awards. The Hunt 

ways ne railroad received a gold medal for narrow-gauge rail- 

compan electric storage battery locomotive built by this 

for y received the silver medal. This was the highest award 
that type of locomotive. 


THE LIBBEY GLASS COMPANY, Toledo, Ohio, has recently 


issue 
d a handsome catalogue of thirty pages, containing illustra- 
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tions of its inner globe products. This company is prepared to 
furnish inner globes for any lamps now on the market. The 
company makes a specialty of utilizing the waste material from 
its regular product, and announces that it is able to make high- 
grade inner globes at a moderate cost. 


FRANK B. COOK, West Lake street, Chicago, Ill., has been mak- 
ing several additions to his line of specialties, and is now carrying 
a full line of construction material. A new catalogue is being pre- 
pared, which will include, among other things, marlin cable hangers, 
anchors, messenger hangers, pole steps, insulators, cross-arm braces, 
insulator brackets and wooden pins. A number of telephone com- 
panies have recently sent in large orders for Cook’s No. 444 pro- 


tector. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, one of 
the oldest and largest electrical supply houses in the country, has 
increased its warehouse capacity about fifty per cent, and added 
largely to its floor space. This extension has been made necessary 
to enable the Central Electric Company to handle its increasing 
business, and to give its patrons more efficient service. The com- 
pany will carry a much larger stock, and will also greatly enlarge 


its shipping department. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., in 
bulletin No. 1059 describes and illustrates commutator truing de- 
vices. These devices are made in the shaft type and yoke type. The 
shaft type truing device is designed for mounting directly on the 
shaft of the armature or on the pedestal of small machines having 
removable bearing caps. For generators having brush mechanism 
mounted on a yoke carried by the field frame, the yoke type of 


truing device is recommended. 


THE COMPILING BUREAU, 56 Pine street, New York city, 
will undertake the preparation of all forms of catalogues and circu- 
lars for the electrical trade. Copy is prepared for clients from mat- 
ter provided in any form, and submitted by page or section until 
each division is approved. The company is in receipt of numerous 
testimonials as to the practicability and time and expense-saving 
methods which it has introduced. The principal members of the 
Compiling Bureau are W. F. Leggett and A. G. Brown. 


THE NATIONAL CONDUIT AND CABLE COMPANY, 41 Park 
Row, New York city, manufacturer of bare copper wire, weather- 
proof wires and cables, lead-covered wires and cables for telephone, 
telegraph, electric light and power work, issues regularly a pamphlet 
entitled “Copper Gossip.” The bulletin dated October 21 considers 
the outlook for improving business more encouraging. Copper for 
weeks has gradually been improving, and the prices are now the 
highest since the month of May. The present prices are thirteen 
and one-quarter cents for electrolytic wire bars, and thirteen and 
one-quarter and three-eighths for lake. Large sales have been 
made within the last few weeks, but principally for export. 


THE WILE POWER GAS COMPANY, Rochester, N. Y., is pub- 
lishing a catalogue descriptive of producer gas for power and fuel. 
The first section describes producer gas, its use and costs. This 
section enables a comparison of producer gas with other forms of 
power, and shows the economy of this fuel over modern steam 
plants. The company manufactures automatic gas producers fitted 
with its potential regulator. This potential regulator is fully de: 
scribed in section two of this catalogue. Section three of the cata- 
logue describes suction gas producers manufactured by this com- 
pany. These producers have been designed by experienced gas 
engineers, and embody features of European practice adapted to 
American conditions. The company will be pleased to send this 
catalogue to any who may be interested, upon application. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is mailing an attractive folder entitled “The Protection of Steel.” 
This folder announces that the presence of sulphurous gases, cinders 
and steam, combined with exposure to the elements, provides a 
condition most favorable to the rapid corrosion of steel work. As 
an instance of the adequate protection provided by Dixon’s silica 
graphite paint, however, a half-tone engraving is submitted showing 
a view of one of the fifteen-foot girders of the Willis avenue bridge 
over the New York, New Haven & Hartford Railroad Company’s 
freight yards and the Harlem river, New York city. It is announced 
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that careful inspection has shown the paint to be in perfect condi- 
tion after four years’ exposure. The inspection further showed the 


unbroken condition of Dixon’s “Black” on the rivet heads, angles, 
flanges and webs of all the girders. 


JAMES CLARK, JR., & COMPANY, Louisville, Ky., will be 


pleased to send, upon request, their complete catalogue descriptive 
of electrically driven tools. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
is distributing some interesting advertising literature calling atten- 
tion to the Allen soldering compounds and other specialties. 


THE UNITED TBRLPHERAGE COMPANY, 22 Broad street, New 
York city, in circulars Nos. 53 and 54 describes the application of 
electricity to several interesting industrial conveying systems. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., re- 
ceived a great many awards for its apparatus at the Louisiana 


Purchase Exposition. Among the twenty other awards which it 
received was a gold medal for electric flat-irons. 


THE UNION ELECTRIC COMPANY announces its removal to 
new quarters at 603 North Calvert street, Baltimore, Md. Facilities 
for high-class electrical contracting will be very much increased. 


The old headquarters of the Union Electric Company were at 232 
Park avenue. 


THE HAWAII PROMOTION COMMITTEE, Honolulu, T. H., is 
distributing several booklets descriptive of Hawaii and the oppor- 
tunities for investment in that territory. This committee repre- 


sents the territory of Hawaii, the Chamber of Commerce and the 
Merchants’ Association of. Honolulu. 


THB LECLANCHE BATTERY COMPANY, 111-117 East One Hun- 
dred and Thirty-first street, New York city, is calling attention to 
its new “Gonda Wedge Cell.” This new type of cell is possessed 
of a number of features which the company claims greatly improve 
its performance. Full descriptive matter will be sent upon request. 


McMEEN & MILLER, consulting telephone engineers, Chicago, 
Ill., have been given charge of the construction of a telephone 
syetem for the Quincy Automatic Telephone Company, Quincy, Ill. 
Mr. Jobn M. Humiston, who will shortly join forces with this organ- 


ization, has had a wide experience in work of this kind, and will be 
actively engaged with the project. 


THE OSBURN FLEXIBLE CONDUIT COMPANY, Park Row 
Building, New York city, reports that it is obliged to keep its 
factory busy night and day to take care of the increased demand 
for its well-known “Flexduct” conduit. This material is gaining 


a new importance, due to the requirement of perfect insulation 
for interior wiring of every description. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., is again call- 
ing attention to the new type of moulding receptacle. An especially 
popular article of this new line is the catalogue No. 33582, which is 
a receptacle so designed that the incandescent lamp may be placed 
at an angle to the horizontal. The company will be pleased to send 
those interested a copy of its booklet on window lighting. 


THE COMMERCIAL ELECTRIC COMPANY, Indianapolis, Ind., 
has printed two fine catalogues illustrating and describing the 
dynamos and motors built by the company. In addition to illustra- 
tions of the assembled motors, there are a number of views showing 
the different parts of the machines. Diagrams and dimensions are 


also given, together with the other physical constants of the ma- 
chines. 


THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., has designed a novel paper-weight in the shape of a 
ball-bearing casting. This unique souvenir gives a practical illus- 
tration of the frictionless bearing which this company is adapting 
to various forms of mechanical movements. Mr. S. S. Eveland is 


general manager, with headquarters at Forty-eighth street and 
Girard avenue. 


THE ALLISCHALMERS COMPANY, Milwaukee, Wis., is dis- 
tributing an elaborate souvenir descriptive of the power of the New 
York subway. This souvenir details the part played by one of the 
Allis-Chalmers four powers in the underground rapid transit system 
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of New York. Numerous illustrations are given showing the various 
features of this huge power station. The ratings of the engines are 
given, and a concise description of the operation and output. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, West and 
Bethune streets, New York city, is calling attention to the new 
“Mill type” Sunbeam lamp. This lamp possesses a filament which 
has more than one complete turn or coil which equals the standard 
oval anchored-filament type for life and candle-power maintenance 
on the same current consumption. The Western Electric Company 
is the general sales agent for the Sunbeam incandescent lamp. 


THE CHAPMAN VALVE MANUFACTURING COMPANY, In- 
dian Orchard, Mass., is distributing a handsomely printed catalogue 
containing a partial list of customers using valves for high and 
low pressure and superheated steam in power plants for manufac- 
turing, lighting and power purposes. This company builds valves 
in sizes from one-quarter inch to seventy-two inches in diameter, 
operated by hand or by electric or hydraulic power. 


THD BPNJAMIN BLECTRIC MANUFACTURING COMPANY, 
Chicago, Ill, manufacturer of wireless clusters, has issued a new 
catalogue describing a number of new forms of wireless clusters 
which it has recently placed on the market. The catalogue contains 
thirty-two pages—double the size of the company’s former issue. 
This catalogue, which is an evidence of the growth of the Benjamin 
Blectric Manufacturing Company, will be sent upon application. 


THE AMERICAN ELECTRIC TRLEPHONE COMPANY, 36 
West Jackson Boulevard, Chicago, 11l., has recently equipped a 
private branch exchange in the high school at Topeka, Kan., for the 
Topeka Independent Telephone and Telegraph Company. The sub 
acribers’ lines for the branch exchange are supplied with current 
from a local installation of dry batteries. The equipment consists 


also of a complete arrangement for incoming and outgoing trunk 
circuits. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, lll. 
announces that the Kaisling protector has been ordered for the 
Independent Telephone Company, at Dixon, Ill. The new Dixon 
exchange will be one of the most modernly equipped exchanges 
in the country. The StrombergCarlson Telephone Manufacturing 
Company has the contract for the equipment and has ordered the 


Kaisling protector for the main office. The initial installation 
is 1,000 pairs. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY OOM- 
PANY, 91 Liberty street, New York, is distributing a circular calling 
attention to the phonoscopic or electric detector. This detector or 
test set is a unique device for the use of station managers or others 
interested in electric light work, for apprising themselves of the 
condition and operation of dynamos and station apparatus. It can 
be connected to an electric lamp socket at any point in the wiring 
system. It is claimed that this instrument is to the manager or 


inspector of the central station what the stethoscope is to the 
practising physician. 


THE PHOENIX GLASS COMPANY, New York city, is distributing 
avery attractive catalogue giving outline diagrams and dimensions 
of the various forms of inner globes for arc light service. The 
catalogue is accurately indexed, and the method of presentation 
is such that one gets very readily an idea of the general contor- 
mation of the various products. In addition to the excellent 
arrangement of the subject matter, the catalogue is handsomely 


printed, the illustrations standing in bold relief against a very 
pleasant half-tone background. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has published a handsome catalogue descrip- 
tive of direct-current motor equipment for printing-presses. This 1$ 
designated as bulletin No. 221. Following some interesting literature 
concerning electric power in the printing and allied trades, there is 
a description of motor applications. This takes up in detail chain 
drive, gear drive, direct-connected outfits and friction drive. The 
various types of motors are then described, the whole work being 
carefully ana elaborately illustrated. These illustrations include 


motor equipments, controllers, rheostats and belting and other 
auxiliaries. 
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“GAS AND ELECTRIC LIGHTING. 

A valuable report which makes a satisfactory comparison 
between gas and electric lighting has been made by Mr. S. L. 
Pearce, chief electrical engineer of the Manchester (England) 
corporation. To American engineers this report loses something 
of its value, since the costs are for English conditions, and can 
hot, therefore, be applied indiscriminately in this country. But it 
shows what can be done under the conditions existing in Man- 
chester, and it demonstrates the superiority of electricity there. 
is preparing this report a photometric survey of the streets 
lighted by the different systems is made, and the result is re- 


duced to the cost of furnishing 1,000 candle-power for 4,000 


hours. ‘The Operating cost for gas is at the rate of 2.16 cents 


N 1,000 candle-power, bringing the cost of 1,000 candle-power 
or 4,000 hours up to $87.48. For electric lighting the number of 


omab ionis required to furnish 1,000 candle-power for 4,000 
ours ig 


A 2,800. The running and standing charges for furnishing 
is 


energy are said to be 1.9 cents, and the cost of furnishing 


the 1; l ; 
te light electrically is $60.32. This figure includes ten per cent 
for depreciation, a 


: similar allowance being made in the estimate 
T gas, 


and for the cost of trimming. These figures cover, of 
r . 
se, merely the operating expenses, no profit being allowed. 
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THE CONSULTING PROFESSOR. 

The usual practice to-day at engineering schools is to require 
the teaching staff to give instruction in the scientific principles 
of engineering and to supplement this, so far as possible, with 
information on every-day practice. That such instruction can- 
not be entirely satisfactory is generally recognized, and various 
methods have been tried with a view to improving it. For some 
time past it has been the custom in engineering colleges to secure 
practising engineers to deliver occasional lectures upon their own 
work. This method is excellent, but as it can not cover the whole 
ground it does not relieve the instructors themselves of the 
burden of teaching practice. Another plan is to allow the 
teacher to do outside work; but, while this is admirable, ‘it is 


very apt to overload the teacher. Still another method is to 


- allow the instructor to alternate his time in teaching and 


practice; teaching, say, for two years, and practising for the 
next two. It is too early to determine whether this method will 
be successful, as it is only being tried. We apprehend, however, 
that those brilliant young men who go out to practice and make 
a success of it will have little inclination to return to teach- 
ing, with its drudgery and its poor pay. i l 
There is still another way which is to be tried and which 
promises good results. The Brooklyn Polytechnic Institute, 
upon the advice of Dr. Samuel Sheldon, who believes that it is 
the province of the instructor to teach the fundamental under- 
lying science and principles only, will ask the teaching staff of 
the department of electrical engineering to devote its entire 
time to this work. The information concerning practice which 
it is desirable for the engineering student to acquire, will be 
imparted to him by series of lectures in different branches of the 
art, each series being delivered by a specialist in his own branch. 
These lecturers will be designated as consulting professors, and 
their advise will be available in planning for the general course 
and in laying out the laboratory work. It is thought that in this 
way the undesirable features of the other methods will be avoided. 
The student will be thoroughly trained in his principles, and such 
information as he is given in current practice will be reliable 
and not out of date and he will be brought into close contact 
with practising engineers. | 
It is to the credit of the Brooklyn Polytechnic Institute that 
it has arranged to have these lectures delivered at a time when 
they can be attended by outsiders; we anticipate that there 
will be many who will wish to do so. Every effort to put our 
technical schools in a position where they are unexcelled has 
the hearty support of every one interested in the engineering 
profession, and one which promises such excellent results will 
be watched with interest and sympathy, both bv the teacher 


and the employer. 
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ELECTRICAL REVIEW 


A NOTEWORTHY ADVANCE IN ELECTRIC LOCOMOTIVE 
DESIGN. 


The large electric locomotive built for the New York Central 
& Hudson River Railroad by the General Electric Company and 
the American Locomotive Works, both of Schenectady, N. Y., 
which was exhibited last Saturday, embodies a number of changes 
from the lines of design which have heretofore been followed. 
Perhaps the most striking of these departures from previous 

practice is the method adopted to obtain mechanical simplicity. 
The problem of adapting an electric motor to driving a loco- 
motive would at first seem simple, but when taken up in detail 
it is found that complications arise which add greatly to the 
difficulty of obtaining a thoroughly reliable and satisfactory 
solution. 

Contrary to what had been expected in some quarters, the 
New York Central’s traffic commission decided that direct cur- 
rents should be used in operating the electric zone in the neigh- 
borhood of New York city. This decision does not in any way 
reflect upon the new alternating-current traction systems, but 
the most important requisite of the new electric system was that 
it should be absolutely reliable, and the engineers forming the 
commission decided that the reliability of the alternating-cur- 
rent system is as yet an unknown quantity, while, on the other 
hand, fifteen years’ experience with direct-current traction has 
demonstrated the suitability of this system for railway work. 

While this decision for direct currents eliminated problems 
which would have been introduced had it been decided to try 
the alternating system, it is not to be supposed that it would 
be easy to do the New York Central’s work by merely building 
locomotives along old lines and equipping them with more power- 
ful motors. .The problem confronting the traffic commission 
was how to build enormous locomotives which would be capable 
of handling the heaviest express trains at high speeds, and, at 
the same time, of drawing lighter trains at the schedule speeds. 
There was no particular difficulty in providing for the suburban 
traffic; it will naturally be handled in comparatively light cars 
equipped with motors and controlled by the multiple unit 
system. Sufficient experience has been had in the operation 
of this system in running single cars or trains to assure its 
success. But the possibilities of the multiple unit system did 
not end here, for it offered a solution of the problem of handling 
efficiently trains varying in weight and running at different 
speeds, which must be drawn by locomotives. The method 
adopted was to decide upon a standard size of electric locomotive 
suitable for hauling the lighter trains. This will be controlled 
by the multiple unit system, and when heavier trains are to be 
drawn, or higher speeds must be made, two or more locomotives 
will be coupled together, the system of control making it easy 
to operate in this way any desirable number. 

The multiple unit system has thus provided a method of 
handling different types of trains. The next question needing 
attention was to design a suitable locomotive. Heretofore this 
problem seems to have been approached from two sides: by those 
who designed a good motor and then obtained a suitable truck 
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upon which to mount it, and by those who, having a satisfactory 
running gear, looked for a suitable motor for driving. In each 
case there were two distinct parts of the locomotive—the truck 
and the motors, each of which must be sacrificed somewhat in 
order that it might work in harmony with the other. In building 
the new locomotive the manufacturers have not followed either 
of these methods, but have endeavored to build at once an electric 
locomotive—that is to say, they did not seek to build a good 
locomotive truck driven by an electric motor, nor to build a 
good railway motor and mount this on a satisfactory truck. It 
seemed to the manufacturers that there was no good reason why 
the two elements should not be combined into one, and wn- 
necessary parts eliminated. This has been done. The side 
frames of the truck must be of ample cross-section to withstand 
the enormous strains thrown upon them. At the same time, they 
provide ample paths for magnetic fluxes, making field yokes 
unnecessary. The truck frame thus becomes part of the magnetic 
field of the motors, and the pole-pieces are rigidly attached to 
it, making special methods of suspension unnecessary. In this 
construction the poles must necessarily take part in any motion 
of the truck with relation to the driving axle. There are then 
two methods of mounting the armature. This must be fixed 
either so as to retain a fixed position with regard to the poles, 
or it must be rigidly attached to the driving axle. It is hardly 
necessary to say that driving by means of gears was deemed in- 
advisable. The method of mounting the motor armature so a 
to retain a fixed position with regard to the poles was the one 
adopted for the Baltimore & Ohio locomotives, the armature 
being mounted upon a quill, through which the axle passes. The 
other method has been used in the new locomotive, the armature 
being mounted rigidly on the axle. This calls for relative motion 
between armature and pole-pieces, a condition which, so far a 
we know, has never been allowed before. This motion is pro- 
vided for by an ample air-gap and by placing the pole-pieces in 
a horizontal plane with vertical faces, and by making the latter 
rather flat. A two-pole type of motor was essential for this 
plan, as only in this construction could the necessary movement 
of armature in the magnetic field be provided for without danger 
of mechanical contact or unbalancing the magnetic distribution. 
This plan simplifies very considerably the construction of tie 
locomotive. It does away with all spring-suspension of the 
motor parts. The fields become an integral part of the truc, 
and the armature bears a similar relation to the driving shalt 
Besides doing away with these undesirable complications, tht 
construction simplifies the making of repairs, as it allows 3 
or all of the armatures to be dropped out of place without dis- 
turbing any other part of the truck. In this respect the electri 
locomotive will have a decided advantage over the steam machide 
This method of mounting the electric parts without the 
use of spring-suspensions raises several questions: what will & 
the effect upon a roadbed of the heavy dead load on the driv: 
axles? The designers of the locomotive do not anticipate + 
trouble from this source, because the dead weight on the ast 
is not much more than that on the axle of the steam locomo 
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and it is thought this will be more than compensated for by the 
absence of reciprocating parts. The armature, mounted in this 
way directly on the axle, will necessarily be subjected to more 
severe vibration. What effect this will have upon it can only 


be learned from experience, but as the roadbed over which the 


locomotives will run will be as fine as it can be made, no trouble 
from this source is feared. These two questions, however, can not 
be answered in an entirely satisfactory manner, except in the 
light of further experience. 

The great questions confronting railway engineers to-day is, 
can the traffic of a trunk line be handled electrically ? Would elec- 
tric operation be more economical than steam operation, and what 
is to be gained by the substitution of electricity for steam? 
While that portion of the New York Central which will be 
operated electrically will be only thirty-four miles in length, the 
experience gained from it will go a long way toward answering 


these questions. That a trial is to be made so soon is not due 


to a wish on the part of the railroad company to know whether 
electrical operation is better than steam, but to a condition con- 
fronting a great many important railway terminals. Where a 
large city is entered by means of a tunnel, and where, at the 
same time, a large suburban traffic must be provided for, steam 
operation is at a disadvantage—first, on account of the danger 
of a smoke-filled tunnel ; second, because a suburban traffic de- 
mands frequent, short trains. | 

We believe that every electrical engineer confidently expects 
that the New York Central equipment will prove entirely satis- 
factory. The ability of the members of the traffic commission, in 
fact, assures this, and we doubt if the most sceptical steam rail- 
road man anticipates a failure. The effect of the success of this 
equipment from an operating standpoint will be far-reaching. It 
will show that there is no longer any necessity for running steam 
locomotives within city limits. It will probably mean it will 
not be long before all large municipalities will take steps toward 
excluding steam locomotives from their limits. Where entrance is 
made through a tunnel we may expect an early change to electric 
operation; and, conversely, electric operation will enable roads 
to enter cities which before were unattainable. In fact, the 
Pennsylvania Railroad has not waited for other roads to demon- 
strate the feasibility of electric operation, but is at the present 
time constructing an elaborate terminal for its system in New 
York city, entrance to be made by means of tunnels driven 
under the Hudson river, all trains being driven electrically. The 
next question confronting the trunk line engineer after adopting 
electric operation for the terminals will be, how far is it advisable 
to extend the electrical zone? And having a certain section of 
the road operated electrically, will it be advisable to continue 
the use of two systems? Conservative electrical engineers say 
that harm ig done by advocating the electrification of trunk 
lines at this time as the steam roads are not yet ready for it. 
But what of the future? Electric traction has grown so rapidly 
since it was first shown to be successful that it would be rash 
to make predictions. At the present time, however, there does 
not seem to be any inclination to stop its progress. 
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ELECTRIC WATER POWER VERSUS COAL, 

Falling water is slowly but surely displacing coal in power 
production. This is true not only as to electric lighting and 
small motors, but also as to electric railways and great manu- 
facturing plants. 

Already millions of tons of coal have been saved by the 
electric transmission of water power. As the more remote power 
sites are developed, and transmission systems multiply and. 
extend, it seems possible that coal will be crowded more and more 
out of use until substantially the entire power of the world will 
be drawn from waterfalls. | 

By some this may be regarded as an extreme view, but facts 
are not wanting that make it at least tenable. Take for illus- 
tration Montreal, Buffalo and San Francisco, the three greatest 
centres of transmitted water power on this continent. With 
development of the waterfalls within easy reach little more 
than started, electric motors of more than twenty thousand horse- 
power capacity are now operated with transmitted energy in 
Montreal. During a single summer month of last year there 
were distributed in the last named city enough electric energy 
from water power to displace 7,813 tons of coal, at the rate of 
four pounds for each kilowatt-hour. Only a trifling part of 
the water at Niagara Falls has thus far been diverted for power 
purposes, and only a fraction of the power thus developed has 
been transmitted to Buffalo. N evertheless the electric energy 
from the falls distributed in Buffalo during a single month of 
a recent year saved no less than 14,000 tons of coal on the basis 
of four pounds per kilowatt-hour. The figures for the exact 
amount of water power distributed in San Francisco are not 
at hand, but the plant at Electra whose lines enter the city 
has a capacity of not less than 10,000 horse-power. If the 
average use of the transmitted power in San Francisco amounts 
to the full capacity of the generating plant during only ten 
hours per day, the saving of coal throughout the year must 
reach 54,750 tons, on the basis of three pounds per horse-power- 
hour. 

Numerous other cases might be cited of single cities that 
consume the energy of hydroelectric plants of several thousand 
horse-power capacity each, but one or two instances where the 
actual output of energy is known will suffice. Such a case 
exists in a city of medium size in the East, where the electric 
energy from water power distributed during the fiscal year end- 
ing in 1903, represented a saving of 14,760 tons of coal, on the 
basis of four pounds per kilowatt-hour. 

These figures for coal displaced by transmitted water power 
are not very imposing as to any one place, but they must be 
multiplied by scores and even hundreds to obtain the total saving 
that is now being made in our coal supplies by utilization of 
distant, falling water. Of course no one uses electric water 
power for the sake of saving coal, howeyer desirable that may be 
for future generations, and the conquest which the transmitted 
energy of water is making in the field of coal is due to the 
cheapness of the former. 
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The Ohio Society of Mechanical, 
Electrical and Steam Engineers. 
The ninth annual meeting of the Ohio 

Society of Mechanical, Electrical and 
Steam Engineers was held on Friday and 
Saturday, November 18 and 19, 1904, at 
Canton, Ohio. The objects of this society 
are to promote the practice and theory of 
the economical operation and management 
of steam power plants and allied sciences 


_ connected with engineering, both in con- 


struction and operation. 


The following programme was an- 
nounced : 

Friday, November 18—Business meet- 
ing of the council ; business meeting of the 
society; secretary and treasurer’s report, 
address by the president. ‘The following 
papers were presented: “Some Facts and 
Features about Electric Meters,” by H. C. 
Fashbaugh, superintendent, Columbiana 
Electric and Waterworks, Columbiana, 
Ohio; “Notes on Solenoid Electric Me- 
chanical Governors as Applied to Tur- 
bines and Impact Wheels—a New De- 
parture in Water-Wheel Governors,” by 
Frank S. Replogle, manager, National 
Water-Wheel Governor Company, Akron, 
Ohio; “System for Daily Inventory of 
Plant Cost,’ by James L. Butler, chief 
draughtsman, Stirling Boiler Company, 
Barberton, Ohio; “Liquid Fuel and Oil 
Burners,” by George G. Bennett, district 
examiner, Stationary Engineers, Cleve- 
land, Ohio; “Heavy-Duty Engine Service 
in a Modern Steel Plant,” by Arthur L. 
Strickland, assistant chief engineer, Bes- 
semer plant, Republic Iron and Stecl 
Company, Youngstown, Ohio; “Boilers 
and Furnaces,” by W. C. McCracken, chief 
engineer, Ohio State University, Colum- 
bus, Ohio; “Notes on Boiler Tests,” by 
J. E. Bell, mechanical engineer, Stirling 
Boiler Company, Barberton, Ohio; “Gas 
Engines in Power Plants,” by Wilham 
T. Magruder, professor of mechanical en- 
gineering, Ohio State University, Colum- 
bus, Ohio. 

The meetings on Friday were divided 
into morning, afternoon and evening ses- 
sions. 

Saturday, November 19—In the morn- 
ing the engineers visited the plant of the 
Russell Engine Company at Massillon, 
Ohio. In the afternoon the following 
papers were read: “Electrically-Driven 
Chapman Valves,” by Herbert I. Stone, 
mechanical engineer, Cambridge, Mass. ; 
“The Modern Steam Fire Engine,” by 
F. F. Loomis, mechanical engineer, Akron 
fire department, Akron, Ohio. 

The reading of papers was followed by 
the annual election of officers. 
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The Brooklyn Polytechnic Institute. 
It is announced that the following well- 
known electrical engineers have been re- 
tained as consulting professors for the de- 
partment of electrical engineering at the 
Brooklyn Polytechnic Institute: — 

Dr. Louis Duncan, consulting engineer, 
and former electrical engineer of the Balti- 
more & Ohio Railroad Company, of the 
Baltimore Traction Syndicate, and of the 
Third Avenue Railroad Company, New 
York city, will act as consulting professor 
of electric traction. Dr. Duncan’s peda- 
gogical experience, formerly as organizer 
and head of the department of electrical 
engineering at Johns Hopkins University, 
and recently as reorgamizer and head of 
the department of electrical engineering 
at the Massachusetts Institute of Tech- 
nology, particularly fits him for this posi- 
tion. 

Mr. W. S. Barstow, consulting engineer 
and former general manager of the Brook- 
lyn Edison Company, has been retained 
as consulting professor of central station 
practice. 

Mr. Thomas D. Lockwood, head of the 
patent and technical information bureau 
of the American Telephone and Telegraph 
Company, and advisory electrician for the 
Western Electric Company and for the 
Bell Telephone Company of Canada, will 
serve as consulting professor of telephony, 
(a2legraphy and patent practice. 

Mr. Charles F. Scott, chief electrician 
of the Westinghouse Electric and Manu 
facturing Company, will be a member of 
the board of consulting professors of the 
department of electrical engineering, and 
will give instructions concerning engineer- 
ing in a large electric company. 

Dr. F. A. C. Perrine, former president 
of the Stanley Electric Manufacturing 
Company, and for some years professor of 


electrical engineering at the Leland Stan- 


ford, Jr., University, will serve in the 
capacity of consulting professor in long- 
distance power transmission. Dr. Perrine 
has had much experience in this field, 
from his connection as chief engineer 
with the Standard Electme Company, of 
California, which company operates the 
longest electric transmission lines in the 
world. 

These gentlemen will each deliver a 
series of lectures pertaining to his par- 
ticular line of work, and these lectures 
will be delivered at night, so that persons 
not otherwise connected with the institute, 
and who are engaged through the day, 
will be able to follow such courses as they 
desire. It is proposed to charge a small 
fee for the courses, and credit toward an 
engineering degree may be given to those 
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who follow them. It is not the intention 
to have these courses interfere with the 
work of the teaching staff, but they will 
enable the latter to devote their entire 


time to teaching principles and to labora- 
tory work. 


Extensive Damage to Telephone and 
Telegraph Circuits from Big 
Storm. 

Karly in the week the entire eastern 
coast of the United States suffered from 
the effects of a wide storm area. On 
Sunday, November 13, following a heavy 
rain, New York city and the vicinity 
for a radius of many miles suffered first 
from a pelting downpour of rain, fol- 
lowed by hail and sleet. Because of the 
high wind which accompanied the rain 
and sleet, extensive damage was done to 
telegraphic and telephonic circuits all the 
way from Florida to northern New York. 
It was peculiar that breaks in all of the 
big communication lines occurred at the 
saine points. This resulted in the cut- 
ting off of the South and West from 
New York and New England. The most 
extensive breaks occurred at the Cum- 
berland gap, in Pennsylvania, between 
Philadelphia and Baltimore, and at a 
point south of Poughkeepsie, N. Y. 

The Postal Telegraph-Cable Company 
suffered most severely, and for a short 
time, at least, it was almost impossible 
to find out just where the lines stopped 
and communication was possible again. 
It hardly ever becomes impossible to 
reach all important points by “routing,” 
which means that communication is es- 
tablished in some roundabout connecting- 
up of circuits. In order to reach Chi- 
cago from New York it was necessary 
to send a cable despatch via Manila 
through the new Pacific cable. From 
the data received in answer to this mes- 
sage it was easy to locate the extent of 
the damage and to pron.ptly send repair 
crews to the wrecked districts. 

The Western Union Telegraph Com- 
pany did not suffer so severely, although 
the storm did considerable damage to its 
poles and lines. 

The long-distance lines of the Ameri- 


can Telephone and Telegraph Company 
suffered to a considerable extent, but in 
many cases the company was able to giv 
excellent service with very little delay. 
The local service of the New York Tele- 
phone Company and the New York & 
New Jersey Telephone Company suffered 
almost no interruption, as within a radius 
of thirty miles of New York the wires 
are almost entirely underground. In the 
borough of Manhattan, where the bulk 
of business is done, no delay was noti 

at any point. 
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Modern High-Potential Switchboard Practice—III. 


ceding pages to the St. Joseph & 
Elkhart power station in which 
the generator control apparatus was 
mounted on panels which were located 
below their respective instrument panels 
with a space between for observation. 
Fig. 22 shows a view taken in this station 
showing the small operating gallery and 
part of the generator oil circuit-breakers. 
The exciter switchboard and feeder panels 
just adjacent, can be seen at the rear of 
the gallery. The photograph shows the 
wiring exposed on the rear of the genera- 
tor control switchboard, but an ornamen- 
tal iron screen fits over the entire rear 
of the panels to hide the wiring and is 
here removed. Such a screen is usually 
provided with such installations. It will 
be seen that the generator instrument 
panels are supported on a truss frame- 
work and the control and instrument 
wires are carried down the columns that 
support the galleries and are carried 
across to the generator panels on the 
channel iron brace at the end of the 
gallery. In this station all of the con- 
trol cables were lead covered and were 
run in an iron conduit embedded in the 
cement gallery floor. 
On the gallery in the rear of the op- 


R eine. CE was made in the pre- 


By Bertrand Perry Rowe. 


t Conclusion. ) 


sets of station bus-bars by means of in- 
terlocking cut-out switches acting as 
selector switches as described. These 
switches may be seen near the ceiling in 


right of the picture contain the con- 
densers for the static ground detectors. 

Fig. 23 shows a front view of the bus- 
bar gallery. The concrete structural work 


Fic, 22.—Seconp FLOOR, ST. JOSEPH & ELKHART Power COMPANY, SWITCHBOARD GALLERY. 


the photograph. They are operated by 
means of a hook on the end of a pole. 
The interlocking bar, which is operated 
in the same manner, prevents the two sets 


crating platform may be seen the genera- of bus-bars being connected together. A 


Fig. 23.—Tairp Fioor, St. JOSEPH & ELKHART PowER CoMPANY, Bus-BaR STRUCTURE. 


double-throw switch would have accomp- 
lished the same purpose but would have 
been inconvenient for the connections that 
had to be made in the rear. 

The cells in the concrete wall at the 


tor oil circuit-breakers. The arrangement 

of apparatus in the galleries is like that 

shown in Fig. 6,1 the generator oil circuit- 

breakers being connected to either of two 
1 ELECTRICAL Review, October 29, 1904. 


may be seen supporting the soapstone 
shelves, as previously described, and the 
two sets of bare copper bus-bars are 
shown, supported on porcelain insulators. 
The selector switches for the feeder oil 
circuit-breaker are shown at the top of 
the structure and are similar in design 
and functions to those just described for 
the generator oil circuit-breakers. The 
bus-bars shown are in service, carrying 
current at 13,000 volts. 

At the end of the gallery may be seen 
the enclosed cells with voltage trans- 
formers and their fuses, which operate 
the station instruments from the bus- 
bars. The soapstone doors, which usually 
cover both the cells and bus-bar struc- 
ture at this point, are shown removed. 
The. leads which connect to the station 
static ground detector condensers are 
connected to the transformer primary 
fuses which thus protect the condenser 
circuits as well as the transformers. 

Fig. 24 shows the feeder oil circuit- 
breakers which are located in the gallery 
just over the bus-bar gallery. The bus- 
junction circuit-breaker, located on this 
floor, has its cut-out switches located in 
the rear similar to those shown in Fig. 1, 
but on account of the connections to be 
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made and the interlocking features, the 
other cut-out switches were located in the 
gallery below. 

Fig. 25 shows a view in the gallery 
above the feeder oil circuit-breakers, and 
the 13,000-volt feeder shunt transformers 
with their fuses may be seen in their cells. 
These operate the meters in the feeder cir- 
cuits. The lightning arresters are also in 
this gallery and Fig. 26 shows a front 
view of these arresters. The soapstone 
cell construction may be observed here 
as well. It will be noted that each light- 
ning arrester is provided with a knife 
cut-out switch. 

The shunt transformers for the genera- 
tor instruments and the static inter- 
rupters were located on the ground floor 
and just beneath the generator oil circuit- 
breakers. 


_It may be noted, therefore, that this 
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Fie. 24.—FOURTH FLoor, Sr. Josern & ELKHART POWER C 
CIRCUIT-BREAKERS. 


Fie. 25.—FIFTA FLOOR, St. JOSEPH & ELKHART POWER Company, SHOWING FEEDER SHUNT 
TRANSFORMER CELLS. 


installation is distributed over five floors 
or galleries, one above the other, which 
is a rather unusual case. The available 
space in the station was small and there- 
fore the engineers of this plant were ob- 
liged to use the narrow galleries and 
economize space whenever they could. 

An example of a power station equipped 
with clectrically operated oil circuit- 
breakers, controlling pedestals and in- 
strument posts, is the new Pratt street 
power station of the United Railways and 
Electric Company, of Baltimore, Md. 

The station accommodates six 2,000- 
kilowatts, 13,000-volt, three-phase genera- 
tors and eleven outgoing feeders beside 
one circuit which supplies power to the 
motor-driven exciters. The station is 
unique in many ways. 

The arrangement of the apparatus in 
the station, and many other novel features 
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OMPANY, SHOWING FERDER OIL 


to be observed, are the work of Mr. P. O. 
Keilholtz, consulting engineer of the com- 
pany. Referring to Fig. 27, a general 
view of the station may be seen, looking 
between the two rows of generators toward 
the operating gallery. It will be noticed 
that the oil circuit-breakers are located 
on the main station floor in the central 
space, in sections containing eighteen 
cireuit-breakers to each section. There 
are three of these sections provided for, 
with passageways between cach section. 
The third section is not yet installed. 
The entire electrical control is centralized 
in the gallery shown at the end of the 
station above the oil circuit-breakers. 
This gallery contains the generator con- 
trol apparatus, the direct-current exciter 
switchboard pancls, and the control and 
instrument panels for the 13,000-volt 
feeder circuits. 


Above the controlling gallery is another 
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gallery on which are located the elec- 
trically operated field rheostats. The 
motor-operated face-plates are self-sup- 
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pedestal opposite each and the exciter and 
alternating-current feeder switchboard in 
the rear. The arrangement is similar to 
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from which he can view all of the ap- 
paratus under his control, and as he faces 
the station, in manipulating the control 


————————$—$ 


Fig. 27.—PRATT STREET POWER STATION, BALTIMORE, GENERAL VIEW OF EQUIPMENT. 


porting and stand on the floor in front 
of their respective resistances. 
Fig. 28 shows a better view of the 


Å- 


that shown in Fig. 17, except that the 
station instrument post is not a part of 
the railing. The desk of the station 
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Fie, 28.—PRATT STREET POWER STATION, BALTIMORE, CONTROL GALLERY, FRONT VIEW. 


controlling gallery. It shows the genera- 
tor instrument posts which form part of 
the hand-railing with a controlling 


operator is located here, and it may be 
seen that he has a commanding position 
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apparatus on his generator controlling 
pedestals, he is in a position to watch the 
operation of the apparatus and the signals 
of the engineer. The generator instru- 
ment posts are equipped with engine 
governor controllers, each of which eon- 
trols the motor that moves the governor 
weights so that the operator controls the 
speed of the machines when svnchroniz- 
ing. The generator instrument posts are 
the same as shown in Fig. 16," and the 
control pedestals are duplicates of the one 
shown in Fig. 15, except that thev each 
contain a hand-operated, — field-knife 
switch instead of buttons to control one 
electrically operated. 

The station instrument post is a dupli- 
cate of the one shown in Fig. 18." A 
closer view of this post, as well as the 
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1 ELECTRICAL Review, November 5, 1904. 
2 ELECTRICAL Review, November 5, 1908. 
3 ELECTRICAL Review, November 5. 1901. 
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panel switchboard in the rear of it, is 
shown in Fig. 29. 

The post contains a direct-current volt- 
meter connected to the direct-current ex- 
citer bus-bars, two alternating-current 
station voltmeters connected respectively 
to the two sets of alternating-current 
13,000-volt station bus-bars, a third alter- 
nating voltmeter which can be plugged 
to any one of the alternating-current gen- 
erators by means of the receptacles on the 
control pedestals, and a three-phase syn- 
chroscope. The post swivels so that it 
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Fie. 29.—PRATT STREET POWER STATION, 


can be turned about to suit the con- 
venience of the operator. 

The illustration shows the exciter 
switchboard at the left which is only pro- 
vided to take care of one pole of the cir- 
cuit. The switchboard has a positive bus- 
bar which is fed from the exciters, the 
instruments shown being in the positive 
circuits. The exciters are compound- 
wound and the series coils are on the 
negative side of the machines. A negative 
and an equalizer switch are mounted on 
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the frame of each exciter and the equalizer 
and negative connections are made be- 
neath the station floor, as short and direct 
as possible. 

The panels shown on the right of the 
illustration control the 13,000-volt feeder 
circuits. 

The control and instrument leads for 
this gallery are taken down inside the 
built columns that support the gallery 
and are carried beneath the station floor 
to their respective instrument trans- 
formers and oil circuit-breakers. 
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the bus-bars through cells constructed in 
the rear of the circuit-breakers, All of 
the high-tension fireproofed switchboard 
cables are separated by fireproof barriers, 
the compartments throughout for the cir- 
cult-breaker structures being made of con- 
crete while the bus-bar structure is of 
brick, Each generator circuit has three 
Westinghouse type “C” 20,000-volt oil 
circuit-breakers, one being connected 
directly in the circuit next to the genera- 
tor, and the other two being connected 
to the first one by means of short auxiliary 


~ 


It will be seen that there is no high- 
potential current in the operating gallery 
and the attendant is so far from any cir- 
cuit-breaker or other high-tension device 
that he is as nearly safe, whatever might 
happen, as one could expect to be. 

Returning to the oil circuit-breakers, 
the arrangement of apparatus is very 
similar to that shown in Fig. 1, except 
that the oil circuit-breakers are placed 
close together, back to back, without cut- 


out switches, and the leads run down to 
1 ELECTRICAL Review, October 29, 1904. 


BALTIMORE, CONTROL GALLERY, VIEW OF APPARATUS. 


bus-bars, and acting as selector switches, 
one being connected to each set of three- 
phase bus-bars. By this means, when a 
generator is „connected up to one set of 
bus-bars, the main circuit-breaker and one 
of the two selector oil circuit-breakers 
are always in series, giving the operator 
a chance to open either if an accident 
should happen. The three circuit-breakers 
just described, for each generator are lo- 
cated side by side in the centre of the 
section shown in Fig. 27, the selector eir- 
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cuit-breakers being on each side of the 
main circuit-breaker. It will be seen that 
in each section there is a group of three 
circuit-breakers on each side of the gen- 
erator circuit-breakers just described, at 
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tension feeders. No cut-out switches are 
used in connection with the oil circuit- 
breakers in this station, the feeder circuits 
to the substation being in duplicate so 
that one feeder can be shut down, if the 


Fig. 80.—Pratr STREET POWER STATION, BALTIMORE, Bus-BAR STRUCTURE. 


the ends of the sections. These are for 
control of the 13,000-volt feeder circuits, 
the central breaker of each group being 
an automatic time limit overload circuit- 
breaker in the main feeder circuit, and 
the other two being used as selector 
switches to connect the feeder to either 


switches need attention, without interrupt- 
ing the service. The duplicate set of bus- 
bars enables the selector circuit-breakers 
to be disconnected from service when 
necessary. i 

A view of one side of the brick bus- 
har structure is shown in Fig. 30. This 
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Fig. 31.—A TYPICAL CONVERTER SWITCHBOARD. 

shows the main high-tension bus-bars in 
the three lower bus-bar compartments, 
the upper ones being used for auxiliary 
connecting bars to the selector circuit- 


of the two sets of bus-bars, the connec- 
tions being mede the same as for the 
senerator selector oil circuit-breakers. 
Each selection of oil circuit-breakers thus 
provides for two generators and four high- 


breakers. Each side of the bus-bar 
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structure is a duplicate of the other. The 
tunnel in the space between the sets of 
bus-bars, similar to that shown in Fig. 
1,1 is flanked on each side with compart- 
ments of brick in which the cables are 
carried, which connect to the bus-bars, 
and the voltage transformers and their 
fuses are located along the side walls of 
this tunnel. Some of the instrument cur- 
rent transformers are located here also 
and some of them are located on the 
cables leading to the high-tension feeder 
circuits, and shown bolted at the ceiling. 
The shelves of the bus-bar structure are 
of soapstone and the top shelf serves to 
carry control and instrument leads. 

It will be interesting to note that the 
entire bus-bar structure and the bare 
13,000-volt bus-bars shown, are located 
over six feet below the main tide level 
of the harbor. ‘The power station is 
flanked by slips for vessels and a serious 
problem confronted Mr. Keilholtz when 
planning to keep the water out. The prob- 
lem was solved by making a large sheet 
copper pan, perfectly water-tight, and 
bedding it into the floor and sidewalls of 
the concrete basement to a point well 
above the waterline. The heavy concrete 
on both sides of the sheet copper protects 
it from injury, while the copper prevents 
water from seeping through the concrete. 

It is a notable fact that the station here 
described was so fireproof and the appar- 
atus so non-inflammable and waterproof 
that during the recent great fire in Balti- 
more, no serious damage was done to the 
equipment, although the station was so 
hot that a human being could not stay 
in it and water flowed into the building 
and flooded the basement to within a few 
inches of the lowest 13,000-volt bus-bar. 
The station is in two parts separated by 
the boiler-house. The old portion was 
burned and the machines put out of 
service. After the fire the new machines 
were started up, current was put on the 
13,000-volt bus-bars, and the station has 
been in operation ever since. 

In conclusion it might be well to say 
something about the high-tension receiv- 
ing stations or substations of such an 
installation. 

The switchboard structures in these 
stations are usually built along the same 
lines as described for the generating sta- 
tions, but the instruments and control 
apparatus are mounted on panels, 
although in some stations a simple form 
of controlling desk is used, as in some of 
the stations of the Manhattan Railway 
Company, of New York. It is obvious 
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that the apparatus is more simple and 
too much expense is usually avoided. 

In rotary converter. substations the 
most common arrangement used is to 
install two sets of switchboard panels, 
one set being used for the control of the 
current from the direct-current sides of 
the rotaries, and the other set for the al- 
ternating-current circuits. The instru- 
ments and oil circuit-breaker controllers 
are mounted directly on these panels. The 
two sets of panels are frequently separated 
for convenience in wiring. 

The oil circuit-breakers are frequently 
located on the floor of the station and the 
bus-bar structure in a room below, 
making a double-deck structure. A single 
set of bus-bars is generally sufficient for 
small substations, although they are 
nearly always supplied from duplicate 
feeder lines. 

In starting un such a station, no direct- 
current is available to operate the oil cir- 
cult-breakers. It is therefore necessary 
with the Westinghouse svstem to close the 
first oil circuit-breaker with a hand-clos- 
img lever supplied with each outfit. By 
this means the starting set may ve put into 
service and direct-current obtained to 
operate the rest of the oil circuit-breakers. 
Where the rotary converters start from 
the alternating-current side the rotary 
converter must hither be driven by the 
starting motor and supply current to 
operate the oil circuit-breakers or else 
the first rotary has its coil cireuit-breaker 
closed by hand. 

Where storage batteries are installed 
in the substations, they can be relied upon 
when charged, to close the oil eirewt- 
breakers in starting up the station. 

Fig. 31 shows a front view of an al- 
ternating-current rotary converter switch- 
hoard which provides for the control of 
the incoming high-tension feeders, as well 
as the rotary converter. The rotary con- 
verters used in connection with this 
switchboard were started from the al- 
ternating-current side by means of the 
starting motor switches shown on the 
lower panels of the switchboard. 

The switchboard used in connection 
with the direct-current side of rotary con- 
verters js practically a standard direct- 
current switchboard and is so familiar 
that any description is unnecessary. 

It is perhaps well to explain that all 
of the illustrations and descriptions have 
heen of three-phase apparatus, for the rea- 
son that the largest installation are 
usually three-phase. The same general 
practice is followed in all stations, how- 
ever, whether single-phase, two-phase or 
three-phase. With the advent of the 
single-phase railway, we will undoubtedly 
see more of the two-phase power stations 
than we do at present. 


ELECTRICAL REVIEW 


Production of Aluminum and 
Bauxite in 1903. 


A report upon the production of alumi- 
num and bauxite in the United States 
during the year 1903 has becn prepared 
for the United States Geological Survey 
by Mr. Joseph Struthers. It is impossible 
to obtain exact statistics of the produc- 
tion of aluminum because the Pittsburg 
Reduction Companyv—the sole producer in 
this country—deems it not advisable to 
state even approximately the output of its 
works. Mr. Struthers, however, estimates 
that the production during the vear 1903 
was 7,500,000 pounds, as compared with 
7,300,000 pounds for the preceding vear, 
and 7,150,000 for 1901. This estimate 
is based upon the fact that the use of 
the metal and its allovs has recently been 
extended, and bauxite—the crude material 
from which aluminum is extracted—has 
been consumed during the last few vears 
in successively larger and larger quanti- 
ties. 

The report also deals with the uses of 
aluminum and its technology. The metal 
is used mainly for the transmission of 
electric currents in place of copper. A 
good proportion of the output is manu- 
factured into articles for domestic and 
culinary use. It is being used more and 
more extensively for the construction of 
parts of machines and apparatus which 
require lightness rather than strength, and 
in the manufacture of special alloys: as 
a substitute for stone and zine in litho- 
graphie work, and for the production of 
an intense heat in the thermit pro- 
cess. Aluminum is also being used 
in the manufacture of special ex- 
plosives, and in various industries where 
it has taken the place of wood, such for 
instance as for lasts and boot-trees., for 


- foundry patterns, and for bobbins for 


spinning and weaving machines. It is 
also used in the manufacture of metallic 
paints, for whieh purpose it is particularly 
suited. 

Among the proposed new uses of this 
metal are its substitution for glass or 
earthenware in carbovs emploved for the 
transportation of nitrie acid, and also as 
a substitute for zine in lining systems for 
storing water. 

The production of bauxite has increased 
owing to the development of this industry 
in Arkansas. The total quantity shipped 
last vear was 48,087 long tons, valued at 
£171,506. The output in 1902 was 
20.222 long tons. Georgia supplies the 
ereatest amount of bauxite, followed by 
Alabama and Arkansas. The mineral oc- 
curs in other states, but the deposits are 
either not large enough or of sullicient 
purity to be of commercial value. 
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WIRELESS TELEGRAPHY ON MAIL 
STEAMERS. 


BY EMILE GUARINI. 


Since Marconi succeeded in sending 
messages across the Atlantic, the par- 
tisans of submarine cables have not been 
sparing in criticisms of wireless teleg- 
raphy—nearly all unjustified. These 
criticisms are merely card houses, and 
will collapse at the first breath. These 
persons have obstinately declared that it 
is not possible to maintain secrecy by 
syntonic work. The following account 
will show how this is now secured on the 
Belgian mail packets. 

Syntonic operation is not the only solu- 
tion of the difficult problem of secret 
communication without wires. The com- 
plete solution can only be secured by 
limiting the field of emission and recep- 
tion of the waves. It may be said, in 
passing, that for about a year experiments 
looking to the last solution have given 
satisfactory results. By using several 
antenne it has been possible to limit the 
electrical field, and it seems likely that 
the same limitation may be forced upon 
the magnetic field. 

In fact, wireless telegraphy has been 
in Belgium, on the mail packets running 
between Ostend and Dover, England, thus 
demonstrating that radio-telegraphy has 
entered into a domain of current practice. 

Tests with wireless telegraphy on the 
Belgium packets were commenced by 
Marconi in 1900. The coast station was 
established at La Panne, and provided 
with a mast forty-six metres high. The 
floating station was on the Princesse 
Clementine, which had a mast thirty 
metres high, twenty-six metres being the 
height from the transmitting coil. These 
two stations used a transmitter system 
consisting of an oscillator, one terminal 
of which was connected to the earth, and 
the other to an antenna. ‘The tests were 
continued until October, 1901, and re- 
sulted satisfactorily. At cach voyage the 
Princesse Clementine remained in com- 
munication with La Panne from the 
Ostend quay to the Dover pier. Storms, 
but not atmospheric electricity, exerted 
an unfavorable influence on the ap- 
paratus. 

The Marconi system was then adopted 
by the Belgian government and installa- 
tions were commenced in June, 190%. 
Communication by rail was very difficult 
to La Panne, and to ensure regular serv- 
ice the coast station was transferred to 
Nieuport. Bains, the government owning 
land in that locality on which the sta- 
tion was erected. The city of Ostend 
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was not chosen for lack of a suitable site. 
The lighthouse might have been used as 
a station, but the city formed an obstacle 
which could not be neglected. 

The new station was, therefore, estab- 
lished at Nieuport Bains, at the side of 
the signal station, near the west stockade. 
The building is of brick, to which is 
carried the terminal of the antenna. The 
mast, just as at La Panne, was erected 
in the immediate neighborhood. The sta- 
tion has telegraph communication with 
the interior of the country by ordinary 
methods. ‘Then, in order to send a signal 
to sea, it is sent to the station by wire, 
and then retransmitted wirelessly. On 
the other hand, if a signal comes from a 
vessel it is received wirelessly, and trans- 
mitted by wire. 

During the day, from 10 M. to 8 
P. M., two government employés are on 
duty, thus ensuring communication with 
the steamers leaving Ostend at 10.37 A. M. 
and at 3 P. M., and with those leaving 
Dover at 12 o'clock noon, and at 4 P. M. 
The latter reaches Ostend at about 8 
P. M. 

Service during the night is maintained 
by an employé of the wireless telegraph 
company. He is on duty from 11 P. M. 
to 3 A. M., and establishes communication 
with the vessels leaving Ostend at 10.58 
r’. M., and Dover at 11 p. M. During each 
night voyage each of the vessels sends an 
average of three telegrams. During the 
dav trips each vessel receives one tele- 
gram. 

In gencral, the telegrams sent from the 
vessel first indicate the number of pas- 
sengers and postal sacks, the direction and 
force of the wind, the condition of the 
sea and sky, the time of passing the light- 
ship, and the number of revolutions of 
the propeller. Telegrams received on 
board are intended to ensure the satis- 
factory operation of the system. They 
consist of two lines of text from a book. 

The following is the order of transmis- 
sion for the vessels: first, the signal of 
a message, a number, then the number 
of words, the nature of the telegram 
(whether a service telegram, private or 
Kovernment), the name of the boat. and 
then the text, which might be as follows: 
deft Dover with full head of steam at 
11.03 P. we; thirty-two passengers; 270 
postal paca? cloudy; wind W. S. W.; 
heavy swell”; signature. Tf the cnn 
iS sent during the voyage, the text would 
be about as follows “passed Ruvtingeu 
(the lightship) at 12. 42 A. M., with 4.732 
revolutions: all is well; the init freshen- 
ing: arrive probably at 2.50 A.M.” ; signa- 
ture. The manipulation on the steamers 
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is made by the commander and his of- 
ficers, the employés of the telegraph com- 
pany puting them in charge at that time. 
The stations on the steamers are syn- 
tonized—that is to say, they do not re- 
ceive outside messages, and their messages 
do not interfere with other stations of 
Marconi apparatus having a different 
pitch. This syntonizing is required by 
the contract between the government and 
the company. With the ordinary system 
the Princesse Clementine and station at 
La Panne receive signals from all the 
English war vessels, and all the line 
stations from the other side of the strait— 
Dover, Trinton and North Foreland—re- 
ceive them from La Panne and the Prin- 
cesse Clementine. The apparatus on all 
the mail steamers and at the Nieuport 
station is identical. 

The transınitting station consists of a 
storage battery of eight cells which sup- 
ply the Ruhmkorff coil with eight amperes 
at sixteen volts, equivalent to 160 watts. 
The coil transforms the current to 40,000 
volts. The storage battery is charged by 
the dynamo whieh lights the station. 
The antenna consists of three wires 
soldered together at the extremities. The 
total length of wire is 180 feet. The 
height varies on the packets from fifteen 
metres to twenty-seven metres, according 
to the height of mast. 

The receiving apparatus consists of a 
receiver complete: relay, decoherer, co- 
herer, jigger, box of batteries, next a 
Morse register and a signal bell. Each 
station is provided also with reserve ap- 
paratus, a storage battery, a coil com- 
plete, three Leyden jars, a receiver eom- 
plete, and twelve batteries. 

Until recently. the installation was re- 
served exclusively for the government 
service, One exception was made, on the 
packet which followed the regattas the 
service was public, the charge being one- 
half frane for fifteen words. 

As has been said, communication was 
constant between Ostend and Dover and 
rice versa, 
rain, snow, cold nor heat exerts any 
Four or five messages are Cx- 
but as the 


Influence, 
changed during each voyage. 
communication is not made at any fixed 
hour, the station must always be ready 
for receiving from the departure until 
the arrival. When there are no telegrams 
to send, conventional calls and answers 
are made so as to assure that communica- 
tion is not interrupted. The signals of 
the packets and of Nieuport only are re- 
ceived. 

All the packets receive the signals 
sent to any one, but as each has its call 


It is said that neither wind, 
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letters, only the one interested answers. 
Signals are exchanged best during damp 
moonlight nights. 

Since being established on the Belgian 
packets, the wireless telegraphic system 
has rendered some important services. 
One may be cited. 

One day the packet encountered a 
Norwegian bark with a broken rudder 
and a leaking hull. A tug was despatched 
immediately from Ostend when the con- 
dition of the bark was reported. 

During the Dover-Ostend regatta, a 
packet is put at the disposition of the 
guests and the jury. It serves at the 
same time to mark the finishing point 
and can not for this reason reach land 
before the passage of the last contestant. 
Before wireless telegraphy was employed, 
three hours passed before the results could 
be telegraphed to the papers. Now they 
are sent as they are made. 

The author has been present during 
the sending of the despatches at regattas 
and it was noticed that with the ordinary 
system, that is to say without condensers, 
the transmission was much more rapid 
than when they were used. In the latter 
case the transmission was excessively slow. 
Further, one could hear and interpret the 
despatches even in the cabins. Moreover, 
it will be casy to obviate this incon- 
venience by suitably muffling the tele- 
graphic cabin. 

In case of dense fogs the packets ask 
cach other what route each holds and if 
the siren can be heard. This condition 
occurred in the night of February 9-10, 
1903, between the Leopold II and the 
Marie Henriette. 

During the same night the Leopold II 
was grounded. By means of wireless 
telegraphy a tug was secured immediately 
and by disembarking the mail and passen- 
gers the latter did not even miss their 
train. 

An incident of the same kind occurred 
two months later. A tug was called py 
wireless telegraphy to aid the Princess 
Henriette, which had broken a propeller. 

When the light-buoy, marking the 
Ostend channel, accidentally went out the 
pilot warned the packet, which then took 


care not to miss the route. This hap- 
pened in January, 1903. Should a 
packet be delayed the railway official is 
warned and he then takes the necessary 
measures. 

One more fact before closing, which 
shows that the police may find the service 
of assistance, A robbery occurred in 
Brussels and it being thought that the 
thief might have taken the packet, the 
vessel was signaled by wireless telegraphy, 
and the conuat made the search re- 
quested. 


m ‘m e ee 


. a xa — u 


——— a a 
—— eg 


` ee o u a a 


= —_—S e a ee oe ee m 


nm m = è m 


834 


TELEPHONE ENGINEERING—XII. 


BY J. C. KELSEY. 


ORIGINAL FORTY-VOLT SYSTEM. 
The third stage in the growth of the 


-Stromberg-Carlson system reveals the 


elimination of the bridged primary, and 
the substitution of the bridged secondary 
for operating purposes. It also shows a 
gain of relay in the cord circuit which 
serves a double purpose. It causes both 
supervisory lamps to light simultaneously 
upon the entrance of the answering plug, 
and disassociates the busy testing devices 
during a connection. A condenser is also 
added to the cord circuit for purposes 
later explained. It will also be noted that 
single-potential lamps are used through- 
out the circuit, all forty volts. 

The line circuit shown in Fig. 17 does 
not differ from the one shown in Fig. 
16, and may be said to be the standard. 
The removal of the subscriber’s receiver 
causes the line relay LR to be energized 
without affecting the differentially wound 
relay COR. The insertion of the answer- 
ing plug extinguishes the line lamp LI, 
as the operation of COR opens the line 
relay circuit at a. Relay BR is the un- 
balancing factor, as it offers an additional 
current path which strengthens winding y 
and weakens winding Y, the relay arma- 
ture being pulled up and removes wind- 
ing Y from service, so that winding y 
can exert its fullest powers on its 


- armature. 


The insertion of the plug also causes 
relay BR to be actuated. This relay has 
a winding of 500 ohms, whose armature 
operates two make and one break con- 
tacts. The make contact f allows the 
lamps to receive their proper press- 
ure through the back contacts of relays 
AR and CR. The other make contact e 
closes the talking circuit, while break con- 
tact d connects the busy testing devices 
to the cord circuit during its disuse. The 
battery circuit through BR when on con- 
nection is through its windings, contact 
e of the listening key, tip springs of jack 
and plug and the winding of cutoff relay 
COR. 

The insertion of the plug extinguishes 
not only lamp LL, but the supervisory 
lamp AL, as the receiver is off the hook. 
The operator throws key LK and ascer- 
tains the desired number. With the key 
open she makes a test. At this point, 
the ingenuity of the inventor is seen. 
The opening of the listening key LK has 
opened the circuit of BR at contact c, 
and relay BR falls back to normal. If 
it did not then the operator could not 
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make a test, as the contact d connects 
the busy testing device only in the normal 
position of the relay. At first sight it 
looks as if the answering plug cuts off 
the busy testing, connecting prematurely, 
but that difficulty is happily solved by 
the contact at d. When the test is com- 
pleted, the operator releases the key and 
instantly BR operates, cutting off the 
now unnecessary testing devices. If the 
jack of the desired line is busy, the opera- 
tor receives a click by reason of the pro- 
tective potential existing on all the jacks 
flowing through the tip of the plug con- 
tact d a winding on the induction coil, 
thence to positive battery. The busy 
click is induced into the secondary cir- 
cuit. As in all two-strand systems, it 
is necessary to protect the talking par- 
ties from interference during a test made 
on their lines. Therefore, to prevent the 
sudden lowering of the potential of the 
lines, it is necessary to place a high im- 
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normal, and the circuit between the ring- 
ing key and the subscriber’s bell would 
be open at b. The tip spring of the key 
engages negative battery, so that COR 
will be energized while the generator cur- 
rent passes out on the sleeve side of the 
line through contact b. 

When the party answers, the relay CR 
is energized and lamp CL is extinguished. 
Should either party hang up receiver, the 
corresponding relay and lamp would sig- 
nify. When both hang up, both lamps 
light and operator pulls down the 
connection. 

If the operator should attempt to listen 
on a connection, the key LK would open 
the circuit between the two parties at 
contact c. To obviate this, the condenser 
K2 is placed to bridge the contact c. But 
this is not the primary reason, as opera- 
tors are not supposed to break into con- 
versations. The condenser is there to 
allow the operator to converse with par- 
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pedance in the circuit with the test in 
this case, possibly 3,000 ohms or more. 

Finding the line idle, the operator in- 
serts the calling plug. If the listening 
key is normal, the cutoff relay will be 
energized, and the circuit closed between 
the operator and the subscriber at the 
point b. She then proceeds to ring. The 
entrance of the plug has not caused CL, 
the calling lamp, to light, but it is a 
future factor in the proper operation of 
relay BR. 

Being a two-strand system, the act of 
ringing will cause complication, unless 
temporary means are employed to hold 
the cutoff relay while the ringing key RK 
is engaged with the ringing generator 
terminals. Being thus engaged, it leaves 
the necessary balancing circuit open at g, 
and the cutoff relay would fall back to 


ties through her calling plug—for in- 
stance, should the answering party be 
hung up. The operator could call a party 
by ringing, but she could not talk to him, 
or get the signal of his answer, unless 
she inserted the answering plug in a jack 
for an instant to give the relay BR a 
chance to lock itself through its own 
windings. When BR is once locked, the 
listening key can be opened at will and 
BR will not be affected. All in all, this 
circuit is a peculiar one, yet it is strictly 
correct, and very ingenious. 

The new operator’s set consists of the 
ordinary common battery devices, with 
one distinction, and that is the use of 
two impedance coils, one on each side of 
the battery, as seen in Fig. 17. The con- 
denser seemingly separates the battery 
and impedances from the primary wind» 
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ing, and the transmitter, which in a 
strict electrical sense is correct, for the 
condenser really furnishes the impulses 
that actuate the transmitter. 

The fourth stage shows no change in 
the line circuit and differential cutoff re- 
lay. The change is shown in the cord 
circuit, in which a fourth relay is added. 
The listening key has a pair of springs 
attached to one of its main springs, so 
that when the kev is used the two insu- 
lated contacts are brought together. And 
in conjunction with the whole operator’s 
position is operated a busy relay of a great 
number of turns and of high impedance 
to carefully safeguard the talking sub- 
scribers while a test is being made on 
their lines. 

The line circuit in Fig. 19 is the same 
as Figs. 17 and 18. When the operator 
observes the line signal LL, she inserts 
plug and places the unbalancing relay 
UR in series with the cutoff relay COR. 
This upsets the balanced magnetic con- 
ditions, winding y overcomes winding Y, 
the armature is pulled up and winding 
Y removed from the circuit. Relay AR 
ig brought into circuit when COR is 
actuated through contact 6 and is oper- 
ated, preventing the lighting of the lamp 
AL. The battery circuit to the sub- 
scriber consists of relay AR, contact b 
lines, and winding y of COR. These 
are the impedances, which balance the cir- 
cuit, individualize it, and prevent cross- 
talk between circuits. They are not 
in the talking circuit, properly speaking, 
but only in the path of talking current 
supply. 

The operator throws listening key LK, 
bridging her set across the talking cir- 
cuit. Finding the number desired, she 
tests in the usual manner. The tip of the 
calling plug comes into contact with a 
busy jack, and causes that potential to 
seek a ground through contact g, contact 
h, busy relay BR and ground. The relay 
18 operated by the feeble current, but docs 
not materially reduce the potential of the 
busy sleeve terminal. The operation of 
the relay causes a click to be given to 
the operator by current flowing through 
relay AR, contact i, receiver, induction 
coil, secondary and ground. 

_ If line is not busy, she inserts the call- 
ng plug, which causes COR to be ener- 
gized from the unbalancing effect of- re- 
lay UR2?, closing the circuit between the 
key-board and the subscriber. The ringing 
is done by generator current passing out 
through sleeve spring, contact b, over lines 
and back to battery and ground at the tip 
Spring. When the party answers, relay 


ELECTRICAL REVIEW 


CR is energized and calling lamp CL sig- 
nifies it. When both parties hang up, 
both lamps light and operator pulls down 
connection. 

There is the same little peculiarity that 
exists in stage 3. When the listening key 
ig operated, the circuit between two sub- 
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to lock the relay also furnishes a direct 
talking circuit around open contact c, 80 
that at no time can a circuit between 
two subscribers become opened. Con- 
densers K1 and K2 separate the func- 
tions of the answering and calling cir- 
cuits, and serve to repeat the energy of 
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Fig. 18.—ORIGINAL FORTY-VOLT SYSTEM. 


scribers is opened. This is prevented by 
extra contacts on relay UR2. Beginning at 
condenser 2, the circuit can be traced to 
the battery through relay UR2. Before the 
winding of UR2 is reached, a connection 
is made with a contact d normally open. 
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one circuit to the other. This ever-ready 
device transmits faithfully the alternat- 
ing fluctuations, and just as faithfully. 
separates the direct-current functions. 
This fourth stage represents the highest 
type of two-strand practice, and is as near 


Fig. 19.—ORIGINAL FortTy-VOLT SYSTEM. 


The armature of relay UR2 is connected 
with the contact g on ringing key RK. 

Now, suppose the listening key is open, 
contact c broken, relay UR2 still has a 
chance to be energized and locked 
through contact d, thence to contact g 
and COR. The same circuit that helps 


perfection as is possible for common 
battery practice to claim. Hard service 
has demonstrated its wearing and serv- 
ing strength. 

The trunk circuit between exchanges 
of this system shows a distinct origin- 
ality. While the trunk circuit consists 
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of the ever-essential, high-resistance relay 
bridged by the low-resistance coil during 
usage, the locking relay to prevent the 
B operator from being premature, and the 
ordinary cord relay to bring about the 
effects when the receiver is removed from 
the hook, an entirely novel feature is 
shown, 

There are two repeating coils in the 
trunk cireuit RP and R,P,, with the mid- 
dle points of the line side of the coils 
brought out. With balanced copper cir- 
cuits in most trying places, this trunk 
circuit comes very near to being abso- 
lutely noiseless. The exchange side of 
both coils are opened with condensers 
in order that signals shall be properly 
operated. 

Suppose A party calling for B party; 
A presses order button and informs B 
operator. B assigns trunk and makes 
test with listening key. If not busy, she 
plugs into desired line. This lights both 
lamps DL and SL, as relay UR is oper- 
ated in conjunction with the line cutoff 
relay. DL lights through made contact 
d of UR and normal back contact of DR. 
SL is lighted through back contact g 
of locking relay LR and made contact h 
of UR. 

In the meantime, A inserts her plug, 
which lights lamp CL, and operates relay 
y at A. The operation of relay y closes 
contact a, and causcs battery to flow 
through relay Z to the middle point of 
the repeating coil RP, thence over the 
trunk on both sides to middle point of 
R, P, to relay DR to ground. 

The current flowing will not operate 
relay Z, because relay DR has a high 
resistance, 5,000 ohms minimum, and 
makes the amount of current necessarily 
small and too feeble to operate Z. But 
relay DR is operated, and its armature 
contacts are shifted, opening the circuit 
of lamp DL and extinguishing it. This 
tells B that the right trunk has been 
taken and she rings the party. 

When the called party answers, the re- 
lay SR is operated. It has two effects: 
one on the A circuit, and one on the B 
circuit. The closing of contact c at SR 
puts a low resistance of 200 ohms in 
parallel with the DR with its 5,000 ohms 
resistance, and so materially reduces the 
circuit resistance that relay Z is ener- 
gized. When relay Z attracts its arma- 
ture, the contact b puts a low resistance 
about the condenser K!, so that relay 
CR may be actuated, and the lamp CL 
extinguished. This notifies A of the 
satisfactory progress of her call, and 
leaves her free to attend other business. 
The contact J of SR at B closes a circuit 
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through the relay LR and actuates it. 
When relay LR is actuated, the circuit 
of lamp SL is broken at g and goes out 
for the rest of the connection, for when 
contact f is made the relay is locked 
through its own winding, and will not 
be released until contact h is broken. SL 
simply tells B that the party has an- 
swered, and having nothing further to do, 
is put out of the way. 

All four lamps are out when both par- 
ties are talking. When the calling party 
hangs up, a simple movement is made 
and AL lights. But when the called 
party at B hangs up, a greater movement 
takes place. In the first place, relay SR 
releases its armature. The low-resistance 
shunt is removed from the high-resistance 
circuit of DR, and relay Z at A becomes 
so weak that it releases its armature. 
Contact b open, relay CR is no longer 
energized and its armature releasement 
lights Jamp Ch. 

Operator A, seeing both lamps, pulls 
down connections. Relay y is no longer 
energized, and releases its armature. 
Contact a is broken, battery circuit to 
relay DR at B is broken, so relay DR 
releases its armature and makes a cir- 
cuit for lamp DL through contact d of 
UR and back contact of DR. This 
lighted lamp is B’s disconnect signal DL 
and she pulls down the connection. Re- 
lay LR is unlocked and the circuit ready 
for another connection. 
>_> ° 

Unipolar X-Ray. 

Samuel Stern, M. D., in the Medical 
Record describes a unipolar X-ray tube. 
He says that among the defects of 
Crookes vacuum tubes, as usually made, 
is the necessity of connecting both poles 
of the apparatus. This makes a tube which 
does not permit handling with any 
facility, and often prevents its use on 
surfaces that are not easily reached, such 
as those situated in various cavities of 
the body. Tubes usually have been made 
with projections from six to eight inches 
long, which brings the distance from the 
anode, where the rays are generated, to 
the top of the projection, where they are 
emitted, up to ten inches or more. ‘These 
projections can seldom be passed directly 
to the lesion treated, and several inches 
additional distance must be allowed for. 
As the intensity of exposure is an in- 
verse square ratio to the distance from 
the source of the ray, the ex- 
posures would have to be greatly pro- 
longed in order to be effective. In treat- 
ing lesions where the time of exposure 


ix of great importance ou account of 
the inconvenience of keeping the tube in 
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position, this is a serious drawback. 
Also, the rays, as they are emitted from 
the cylinder, travel in all directions, and 


it is difficult to protect healthy surround- 


ing tissue from their injurious effects. 
Dr. Stern found that if two Leyden 
jars are so connected by their internal 
coatings to the two poles of a coil, and 
the external coatings are connected to a 
spiral coil having a few strands of thick 
wire, followed by spirals of fine wire, 
current which is derived from the inner 
extremity of the spiral, when connected 
with one pole of a Crookes vacuum tube, 
will produce X-rays. This method allows 
the use of vacuum tubes of different 
shapes and sizes, small enough to be passed 
into the throat or any other cavity, with 
the position of the cathode and anode 
arranged in such a way that the rays can 
be made to travel in any desired direc- 
tion. Thus, if the larynx is under treat- 
ment the tube can be passed into the 
throat over the larynx, the rays being 
directed downward so that they will strike 
the larvnx directly without being com- 
pelled to travel through intervening 
tissues. The fact that they are attached 
by only one pole, and that the bulbs can 
be made of any desired size, should make 


it a simple matter, according to Dr. Stern, : 


to pass these tubes into the stomach. 
The tubes used by Dr. Stern are small 
vacuum bulbs with a cathode fused into 
one extremity and an anode into the other, 
placed at the usual angle. The cathode 
extremity of the tube is attached to an 
insulated glass vessel similar to those used 
in treating by high-frequency currents. 
This is screwed into a wooden handle 
with a wire running through it and in- 
serted to the extremity of the cathode. 
The whole arrangement appears as an 
ordinary elongated high-frequency tube, 
with the exception of the unfused cathode 
and anode at its extremity. The anode 
has no attachment on the outside of the 
tube, and is merely used to direct the 
rays toward the point desired. Experi- 
ments tend to show that the anode 1s 
superfluous, and that the rays can be 
generated directly on the glass. These 
bulbs become hot in a short time, but as 


the source of the rays can be brought close ` 


to the lesions to be treated, half a mm- 
utes exposure at a distance of perhaps 
one inch from the source of the ray 1S 
equal to a number of minutes’ exposure 
with the tube at the usual distance. There 
is some sparking from the surface of the 
tube, due to the high-frequency currents 
passing through it. which can be reme- 
died by enclosing the entire tube in rub- 
her, with the exception of the parts 
through which the rays are desired. 
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A Modern St. Louis Shoe Manufacturing Plant. 


T. LOUIS has come to be one of the 
largest shoe manufacturing and 
distributing centres of the United 

States. One of its largest manufacturing 
and jobbing houses—although one of the 
newest—is the Roberts Johnson & Rand 
Shoe Company. For some years this house 
has operated a plant at Hannibal. Mo., and 
about four years ago built another large 
factory at Thirteenth and Mullanphy 
streets, St. Louis. The exceedingly rapid 


By William H. Bryan. 


permit a gravity return-heating system, 
and the delivery of coal from an adjacent 
alley. It was also decided that the number 
of boiler and engine units in the power 
plant should be such that each would be 
of sufficient capacity to take care of the 
light, heat and power requirements of 
a single building. It was decided, further- 
more, to proceed with the construction of 
the first building at once with an elec- 
trie power plant sufficient for its own use. 


5-horse-power and two 7%1/-horse-power 


motors; 410 10-candle-power lights. 


Fifth floor, or cutting room, one 
5-horse-power motor ; 280 16-candle-power 


lights. 

Basement, one 40-horse-power motor 
for driving heating fan, and ten 16-candlc- 
power lights. 

Power-house, twenty-one 16-candle- 
power lights. 

This made a total of twenty-one motors, 
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growth of its business led the company 
to purchase, a year ago, a tract of land 
in the southern central part of the city, 
128 feet long, east and west on Hickory 
street, and 278 feet wide, north and south 
on Mississippi avenue. This tract is 
known as the old Schneider's garden and 
for many years was used as a summer 
garden, the home of comic opera. ‘The 
company purchased this property with a 
view of concentrating upon it, as soon 
48 practicable, its entire manufactur- 
ing interests. 

As the ground pitches downward to the 
north, it was decided to locate the power- 
house on the north line, as this would 


The power and lighting requirements of 
this first building were mapped out as 
follows: 

First floor, or sole leather room, one 
15-horse-power, one 25-horse-power and 
one 50-horse-power motors; 259 16-candle- 
power lights. The large motor is belted 
to a dust-collecting fan. 

Seeond floor, or finishing room, two 
5-horse-power and four 10-horse-power 
motors; 241 16-candle-power lights. 

Third floor, or making room, two 
5-horse-power, one 10-horse-power, two 
15-horse-power and one 20-horse-power 
motors: 210 16-candle-power lights. 

Fourth floor, or fitting room, two 


aggregating 280 rated horsc-power, and 
1,466 incandescent lights. Jn addition 
there are two Otis electric freight ele- 
vators, cach having a capacity of 3,200 
pounds at 150 feet per minute. Each 
of these is driven by a direct-geared 
15-horse-power motor. All machinery 
being located in a pent house directly 
over the elevators’ shafts. The motors 
have full magnetice control. In determin- 
ing the capacity of the plant these motors 
were considered, as their service is light 
and intermittent and for very short peri- 
ods and is easily cared for by the overload 
capacity of the generator. 

To determine the power-factor, tests 
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were made of the actual performance of 
similar motors at the Mullanphy street 
factory, where it was found that the actual 
maximum power requirements averaged 
a little under eighty per cent of the total 
rated capacity of the motors. Assuming 
this factor to apply also to the lighting, the 
maximum load requirements were found 
to be 320 electrical horse-power or 241 
kilowatts. As the maximum require- 
ments of the different machines would 
never occur together, and that the peak 
of the lighting load would exist for only 
a short period during the winter after- 
noons, it was decided that a unit of 200 
kilowatts would answer every purpose. 
After an exhaustive study of the situa- 
tion, it was decided to use the two-wire, 
230-volt, direct-current system, the same 
as had been employed satisfactorily in the 
Mullanphy street factory. A contract for 
this generator at 100 revolutions per 
minute and the above-named motors— 
also to the low speed—was given the 
Westinghouse Electric and Manufactur- 
ing Company. 

The switchboard is of polished black 
enameled slate, and consists of one gen- 
erator panel and one feeder panel. On 
the former there are the usual field rheo- 
stat; one 1,000-ampere, triple-pole, knife 
switch; one 1,000-ampere, single-pole, I- 
T-E laminated circuit-breaker; one illu- 
minated dial Weston ammeter, reading 
to 1,500; one illuminated dial Weston volt- 


meter, mounted on bracket at side of 


panel; also an eight-point voltmeter 
switch. The feeder panel contains one 
1,000-ampere, double-pole knife switch 
for power circuit, one 400-ampere switch 
for lighting circuit and one 20-ampere 
switch for power-plant lamps. The tem- 
perature rise in all working conductors 
was limited to twenty degrees centi- 
grade. 

For driving the generator, a tandem- 
compound Corliss engine, built by the 
Fulton Iron Works, St. Louis, was 
selected, cylinders 15 and 26 inches by 
36 inches, speed 100 revolutions per min- 
ute, rated horse-power 325. This engine 
was guaranteed to regulate within two 
per cent for all changes of load and steam 
pressure, and to deliver an indicated horse- 
power on twenty pounds of water, non- 
condensing; initial steam pressure, 125 
pounds per square inch. The lubricat- 
ing system, both for cylinders and bear- 
ings, is automatic throughout, from pumps 
and overhead gravity tanks. 

After investigation and competitive 
bidding the Heine boiler rated at 238 
horse-power was selected, and a reserve 
boiler unit was also installed to permit 
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cleaning and repairs without interrup- 
tion of the service. The boiler is set 
with the St. Louis form of down-draught 
furnace which has proved so successful 
in economizing fuel and preventing smoke. 
A guarantee of seventy per cent combined 
boiler and furnace efficiency was em- 
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bodied in the contract. This figure, which 
corresponds to an equivalent evaporation 
of about eight pounds per pound of com- 
mon Illinois coal, has been frequently 
reached, but can not be greatly exceeded 
under regular working conditions. 

It was decided to defer the installa- 
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topography of the land allowed the boiler- 
room floor to be located at a considerably 
lower level than the engine room, per- 
mitting a gravity return from the heat- 
ing systems of all the buildings. Piers 
were provided in the engine room for a 
ten-ton electric-traveling crane which it 
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is proposed to install later. Only one- 
half of the complete power-house was 
built. 

The arrangement of boiler and engine 
room presents no special or unusual fea- 
tures. The pipe connections involved 8 
great deal of study and have been favor- 


ELEVATION OF Sr. Louris Factory PowER PLANT, 


tion of a permanent brick or tile stack, 
and each boiler was provided with an in- 
dependent sheet-steel chimney, 40 inches 
in diameter by 135 feet high above 
grates. 

The general arrangement of the boiler 
and engine room is shown in Fig. 1. The 


ably commented on. A fourteen-inch 
“Economic” exhaust head condenses & 
large part of the exhaust and returns it 
to the 300-horse-power Hoppes feed-water 
heater, serving also as a receiver for the 
returns. Exhaust steam is used for the 
heating coils, supplemented automatic 
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ally by live steam direct from the boilers 
through a reducing valve when necessary. 

The gauge board, which is located in 
the northeast corner of the engine room, 
shown in one of the figures, is of black 
enameled slate to match the switchboard. 
On it are mounted one high-pressure steam 
gauge for boiler lines, one medium press- 
ure gauge for engine receiver, one low- 
pressure steam gauge for heating sys- 
tem, one combination water-pressure 
gauge for city water supply and one eight- 
day marine clock. These are all ten- 
inch dial, nickel-plated. 

A tunnel has been built for pipe lines 
and wires. Of the former there are three, 
one line carrying low-pressure steam for 
use in the heating system, another smaller 
line carrying high-pressure steam for use 
in the fan engine and in the shoe ma- 
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rect hot-blast system. The fan-wheel is 
ten feet in diameter, five feet wide, 150 
revolutions per minute. It will deliver 
60,000 cubic feet of free air per minute, 
sufficient for three changes per hour on 
the lower floors and five changes per hour 
on the top floors, the indoor temperature 
being maintained at seventy degrees, with 
zero degrees outside. The indirect coils 
consist of six divisions, each containing 
about 2,000 lineal feet of one-inch pipe, 
and each independently controlled. These 
are all located on the suction side of the 
fan. This latter is driven ordinarily by 
a belt from a forty-horse-power motor 
from a jack-shaft overhead, to which is 
also connected a steam engine intended 
for use at nights and on Sundays in very 
cold weather, and other times when the 
electrical plant may not be in operation. 
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chines, and the third bringing back the 
returns from the heating coils. These 
lines are reduced in size at a point where 
a branch tunnel will be taken off later for 
the two additional buildings to be erected 
on the east half of the lot. No expan- 
sion joints were provided in the tunnel, 
the ninety-degree curves and the termi- 
nal connections being relied upon to take 
care of all movements. 

A pair of 1,000,000-circular-mil rub- 
ber-covered cables carries the current for 
power from the switchboard through the 
tunnel and up to the top floor of the 
factory building. A pair of similar 400,- 
000-circular-mil cables carries the current 
for lighting. 

The heating system is located in a room 
under the first floor of the factory build- 
ing. The heating is entirely by the indi- 


Provision is made for using indoor air 
through the fan by a trap door in the main 
floor, thus economizing fuel in extremely 
cold weather. The fan-wheel is located 
immediately alongside of and under the 
vertical brick flue which carries the heated 
air up through the building. 

In general the motors are belted to 
short-line shafts from which the indi- 
vidual shoe machines are driven. This 
plan seemed to be a happy medium be- 
tween the use of an individual motor for 
each machine, and of driving an entire 
floor—or half a floor—from a single 
motor. 

Each motor has a No. 21 Cutler-Ham- 
mer starting box, provided with knife 
switch, fuses, overload and current indi- 
cators, magnetic release, mounted on a 


slate board. 


839 


The system of wiring in the factory 
building presents no particular novelties. 
As already explained, the two main feed- 
ers run from the basement to the top of 
the building on the north side of the 
brick hot-air flue. Junction boxes and 
cutout cabinets are placed at each floor, 
the latter containing the branch cutouts 
and switches from which the distribut- 
ing circuits are run. The vertical cables 
are in iron-armored conduits. The cut- 
out cabinets are of hardwood, lined with 
enameled slate, and provided with glass- 
paneled doors, locks and keys. In these 
cabinets are located the branch cutouts, 
switches and fuses on the slate tablet 
boards. Incandescent lamps are grouped 
in circuits of not exceeding ten lamps 
each. Each branch circuit has a General 
Electric double-pole plug cutout with 
cartridge fuses on the ceiling. Each lamp 
is suspended from a 230-volt fuseless 
ceiling rosette. 

The factory has a maximum capacity 
of 8,000 pairs of completed shoes per 
day. The plant has now been in opera- 
tion for some six months and has proved 
economical in fuel and satisfactory in per- 
formance in every way. Mr. Theo. C. 
Link, architect, of St. Louis, was in general 
charge of the installation, and with him 
was associated Mr. William H. Bryan, 
M. E., consulting engineer, in charge of 
the mechanical and electrical equipment. 
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Notes on Faults in Small Lead- 
Covered Wires. 

A summary is given in the Electrical 
Review (London), for October 28, by 
Dr. Daniel Smeaton Munro of the dangers 
in the manufacture of small lead-covered 
cables, and the disadvantages of this type 
of conductor after erection. ‘he dielec- 
tric is exposed to deterioration by heat 
during the process of covering, and there 
is a temptation to use an inferior insulat- 
ing material, relying upon the protection 
of the lead. Broken strands in the con- 
ductor can not be detected by the tank test 
after the sheath is on. During erection 
careless workmen are apt to injure the 
insulation when removing the lead, and by 
overheating when burning or soldering at 
the joints. They are apt to overlook pin 
holes in the solder, which will allow 
moisture to enter. The lead is hardened 
by very little pulling, and frequently 
cracks. After the cable is up it is exposed 
to mechanical injury from nails and rats. 
The conductor can not be inspected, and 
when the lead expands with a temperature 
rise, being inelastic it does not return to 
its original length; consequently, con- 
ductors placed apart from each other may 
get into contact. The lead is more easily 
corroded than is generally assumed, even 
pure water having a solvent effect. Tl- 
lustrations are given, showing a number 
of actual defects in such cables, Š 
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The Faraday Society. 

At the meeting of the Faraday Society, 
the British electrochemical society, held 
October 25, several papers were presented, 
one by Dr. Henry J. S. Sand entitled: 
“The Measurement of the Potential of the 
Electrodes in Stationary Liquids; the 
Determination of Changes of Concentra- 
tion at the Cathode During Electrolysis.” 

With a view to determine electrode po- 
tentials in solutions, the conceatration of 

which in contact with the electrode should 
be known as accurately as possible, a 
method was elaborated for the measure- 
ment of potentials of electrodes in sta- 
tionary liquids free from convection cur- 
rents. 

The apparatus emploved was designed 
so as to allow the electrode to be placed 
accurately horizontally at the top or at 
the bottom, according as the electrolyte 
becomes lighter or heavier during electrol- 
ysis. The liquid connection to the normal 
electrode is tapped off about three to four 
millimetres in front of the electrode, the 
resistance between the junction and the 
electrode being found either by calcula- 
tion or else directly by means of a Wheat- 
stone-bridge arrangement for alternating 
currents, partly composed of condensers 
instead of resistances. 

The method was checked by a series of 
experiments with a copper-sulphate solu- 
tion, and gave satisfactory results for the 
diffusion coefficient of copper sulphate. 
The electrode potential of a silver solution 
showed irregularities which are undergo- 
ing further investigation. 

When two reactions take place, the 
method may show their successive oc- 
currence by a sharp break in the potential- 
time curve, analogous to Nernst and 
Glaser’s breaks in their potential-current 
curves. An alcoholic solution of cuprous 
chloride which had become partially oxi- 
dized to cupric chloride showing such a 
break corresponding to the processes—re- 
duction of cuprie chloride and deposition 
of copper. 

When acid solutions of nitrobenzine 
were electrolyzed the time-potential curves 
showed characteristic retrogressions of po- 
tential after a definite time, possibly cor- 
responding to changes in the condition 
of the cathode. 

From experiments on alkaline solutions 
of nitrobenzine a lower limit for the dif- 
fusion coefficient of nitrobenzine in the 
solutions experimented upon was cal- 
culated, and it was shown that Habers 
results regarding the dependence of electro- 
potential or current density can not be 
explained by concentration changes at the 
clectrode. 
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Miss Buena Pool read a “Note on a 
Suggested New Source of Aluminum.” 
The new source referred to in the title is 
India, thousands of square miles of the 
surface of which is covered with laterite 
deposits varying from a few feet to hun- 
dreds of fect in thickness. These laterites, 
of which four distinct classes are described 
in detail, are closely analogous to bauxite, 
the aluminum being present in the 


hydrated form. From specimen analyses 


which are quoted, it would appear that 
the high-level laterites in particular bear 
an obvious and striking resemblance to 
ordinary bauxite. The low-level laterites 
contain’ much free silica and clay. The 
conclusion of the paper is that these 
Indian bauxites have all the characteristics 
to render them commercially valuable; 
their pureness, ready accessibility, wide- 
spread occurrence at all elevations, and 
association with flowing water, pointing 
them out as an almost perfect source of 
aluminum, | 

Dr. F. Mollwo Perkin gave a short 
account of a paper by himself and Mr. 
H. D. Law, B.Sc., entitled “Electrolytic 
Oxidation of Tvdrocarbons of the Benzine 
Series.” 

eee 
Radium and Radioactivity. 

In a paper read at a meeting of the 
Ohio State Medical Association, at Cleve- 
land, Ohio, May 20, 1904, Dr. Myron 
Metzenbaum presented the results of a 
number of experiments he had made on 
the radioactivity of different substances. 
He first reviews the work of 


different 
scientists on this subject and discusses 
the experiments of M. and Mme. Curie. 
His experiments follow the line of work 
suggested by Professor Becquerel, and 
consisted in exposing photographic plates, 
covered with black paper, to the action 
of rays froni uranium salts, thorium, zir- 
conium and other metals. He exposed 
the plates to the action of rays from the 
various materials placed at varying dis- 
tances from the plate, and with the plate 
sometimes exposed directly and sometimes 
covered with black paper, and sometimes 
by placing the crystals on the reverse side 
of the photographic plate. 

From fifteen typical experiments he 
concludes that the various salts of 
uranium are capable of affecting a photo- 
graphic plate without the aid of direct sun 
rays. Also, that these rays can penetrate 
black paper, aluminum, bone and glass; 
and that they can act at a distance of 
several inches. He thinks that the radio- 
activity exhibited in the uranium prod- 
ucts is due to minute quantities of radium 
contained in them. 
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From the experiments performed with 
thorium he reached practically the same 
conclusions. 

He also experimented with zirconium 
and yttrium, which metals he says no 
other person had previously investigated. 
Regarding zirconium, he said it seemed 
to affect a photographic plate in less time 
than any preparation of thorium, and 
that it may be possible that zirconium 
shows more radioactivity than any sub- 
stance except radium itself. 

He also performed experiments with 
sealed tubes containing radium suspended 
in salt solutions, and solutions containing 
various drugs, to determine if these solu- 
tions hecame radioactive and would affect 
a photographic plate, and also to determine 
if they possessed therapeutic properties. 
A photographic plate was exposed to these 
solutions in some cases as long as twenty- 
one days, but in no case did they show 
the slightest effect on the plate. 

When the supposed radioactive solu- 
tions were placed in aluminum boxes, 
and these boxes were placed directly on 
the film of a photographie plate, the plate 
was affected only at the points of con- 
tact with the box. The summary of the 
experiments showed that the action of 
the aluminum boxes on the photographic 
plates did not depend on the supposed 
radioactive solutions. they contained, but 
that empty boxes and all sorts of alumi- 
num articles, when placed in direct con- 
tact with the film of the plate, affected 
the plate at the points of contact in from 
40 to 120 hours. Metallic aluminum 
had no effect on the photographic plate 
when it was separated from the film by 
paper or glass, or when placed on the 
reverse side of the plate. Dr. Metzen- 
baum concludes that the effect of alumi- 
num on the plate was due solely to 


chemical action between the film and the 
aluminum. l 
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Single-Phase, Alternating Currents 
to Be Tried on the Valtellina 
Railway. 

It is announced in L’Industrie Elec- 
trique (Paris), for October 25, that the 
Finzi single-phase system wil: be tested 
in the near future on the Valtellina Rail- 
way, in Italy. A locomotive of the usual 
type has been equipped with the Finzi 
apparatus, and it will be employed m 
drawing a train of 100 tons at a. spect 


of about forty-eight miles an hour. Each 
of the four axles of the locomotive will be 
driven through gears, by a single-phase, 
alternating-current motor rated at seventy- 
five kilowatts, and designed for from 200 
to 400 volts. Current will be collected 
from an overhead line at 3,000 volts. 
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New Electrical Machinery at the 
Monterey County Gas and 
Electric Company. 

The latest installation of electrical 
machinery at the Monterey County Gas 
and Electric Company, of Monterey, Cal., 
represents the newest products of the 
National Electric Company, Milwaukee, 
Wis. 

This plant constituted the exhibit of 
the Kilbourne & Clark Company, Pacific 
Coast agents of the National Electric 
Company, at the eighth annual convention 
of the Pacific Coast Electric Transmission 
Association, held in Monterey in June last, 
and it proved of double interest to the 
members of the convention who inspected 
it because of the fact that it was shown, 
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sixty cycles, is provided with twelve poles 
on its revolving field. The usual tem- 
perature guarantee, namely, that with an 
atmosphere temperature of twenty-five de- 
grees centigrade, the temperature of the 
machine will not rise above thirty-five de- 
grees centigrade under a continuous 
twenty-four-hour run at full normal load, 
was considerably bettered in that the 
actual rise under these load conditions 
was but twenty-two degrees centigrade 
above the temperature of the surrounding 
air. It has been found to stand a heavy 
overload without serious heating, and in 
regular service it has often been called 
upon to operate for considerable periods 
of time at an overload of over fifty per 


cent. 
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flywheel of a 200-horse-power high-speed 
Buckeye engine. This gives flexibility 
to the plant in that, during the hours of 
light load, both the units of the motor- 
gencrator set may be run as generators, 
and in that the motor-generator set af- 
fords the link by means of which the rail- 
way load may be coupled in with the two- 
phase load, or vice versa. This enables 
a day alternating-current service to be 
maintained in conjunction with the rail- 
way load, at maximum efficiency in opera- 
tion. Though the installation of the 
motor-generator set may appear anomalous 
in view of the fact that the current for 
its operation is taken from generators lo- 
cated on the premises, it is in reality the 
rational solution of the problems presented 
by the local conditions which prevail. 
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New ELECTRICAL MACHINERY AT THE MONTEREY County Gas AND ELECTRIC COMPANY. 


for the first time on the Pacific Coast, 
a type of machinery that had not been 
seen in operation theretofore, and because 
of its remarkably attractive and finely 
finished appearance, its well proportioned 
designs, its high efficiency, and in opera- 
tion its remaining cool in all its parts 
despite the heavy duty imposed upon it. 
In detail, the machinery installed consists 
of a 200-kilowatt generator and motor- 
generator set, consisting of a synchronous 
revolving field motor, rated at 162 kilo- 
watts, direct-coupled to a National 550- 
volt, 150-kilowatt, direct-current railway 
generator. 

The 200-kilowatt alternating-current 
generator is of the belted type, with two 
bearings, pulley slide rails and _belt-tight- 
ening device. It is of substantial con- 
struction, and follows very closely the 
structural design that has become well 
established in American types of revolv- 
ing field generators. Its weight is 12,850 
pounds, and its inherent regulation is 
within six per cent at unity power-factor. 
It is'run at 600 revolutions per minute, 
and consequently to deliver a current at 


The efficiencies of the generator are as 
follows: 93 per cent at 25 per cent over- 
load; 92.5 per cent at full lead; 91.25 
per cent at three-quarters load ; and 88 per 
cent at half load. 

The exciter runs at 1,450 revolutions 
per minute, is normally rated at twelve 
kilowatts, at 110 volts, and is belt- 
driven from a pulley placed on the end of 
the generator shaft. It, too, is cool in 
operation, and there are no evidences of 
sparking or flashing at the commutator, 
even under conditions of extreme overload. 

The motor-gencrator set runs at 720 
revolutions per minute. In operation the 
temperature of the synchronous motor 
and the direct-current generator does not 
exceed twenty-five degrees centigrade 
above the temperature of the surrounding 
air, when both machines are working un- 
der full load conditions. 

An interesting feature in connection 
with the motor-generator set rests in the 
fact that a twenty-two-inch pulley with a 
sixteen-inch face has been placed on the 
shaft between the motor and the genera- 


‘tor, and that this pulley is belted to the 


The Hysteresis Loss at High 
Frequencies. 

At a recent meeting of the French 
Academy of Sciences, MM. C. E. Guye 
and A, Schidlof presented a note upon the 
hysteresis loss in iron at high frequencies. 
This note covered an investigation con- 
ducted to determine whether the law re- 
cently proposed by M. Herzfeld was ap- 
plicable to a wider range of values than 
had heretofore been demonstrated. In this 
law the hysteresis loss is given by the 
formula, w = Af + Bf*, in which w is 
the loss in watts; A, the usual hysteretic 
constant; f, the frequency; B, a co- 
efficient, which diminishes with the 
diameter of the wire under test. For wires 
less than 0.038 millimetre the coefficient 
B disappears. The new work was con- 
ducted on bundles of wires 0.06 milli- 
metre in diameter, with frequencies vary- 
ing from 300 to 1,200 cycles per second. 
The intensity of the magnetice field varied 
between 9.5 and 56.6 gausses. The re- 
sults show that the law is strictly ap- 
plicable to these conditions. 
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Electrical Patents. 


Elihu Thomson, of Swampscott, 
Mass., has assigned to the General Elec- 
tric Company a patent (773,821, Novem- 
ber 1) recently obtained by him on a 
Reentgen-ray tube. The invention con- 
sists in a certain method designed to auto- 
matically maintain the vacuum in such 
tubes or other tubes at any desired point. 
It is well known that the constant use 
of any vacuum tube tends to gradually 
raise the vacuum to such a point that 
current can not readily pass through the 
tube. It is necessary, therefore, from 
time to time to artificially lower the 
vacuum in order to maintain the tube 
in operative condition. It has been pro- 
posed to attain this object by placing in 
the tube a chemical or other substance 
capable of giving off vapor when heated 
and applying heat to the chemical when 
the vacuum is to be lowered. The ob- 
jection to this is that the regulation is 
not automatic, and very delicate manipu- 
lation is required to preserve the vacuum 
at the desired point. The methods hither- 
to proposed to render this action auto- 
matic all envolve the use of some ex- 
traneous regulating devices. The present 


RENTGEN-Ray TUBE. 


invention is based upon the fact, experi- 
mentally discovered, that the cathode 
rays in a low vacuum reach a focus and 
are rapidly dissipated on passing such 
focus, while in a high vacuum they are 
turned into a jet beyond the focus and 
can pass over considerable distances with- 
out much scattering. Some vacuum-regu- 
lating device is therefore located at such 
a point with relation to a cathode that in 
a low vacuum it is not affected by the 
focalized rays to any material degree, but 
at such a point that when the vacuum 
rises the jet of rays beyond the focus will 
reach the material or regulating device 
and cause the vacuum to be slightly 
lowered. 

An invention relating to the art of 
electric heating and comprising novel 
means of producing and controlling tem- 
peratures within the range above the 
maximum temperature available by com- 
bustion and below that of the electric 
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arc, has been devised and patented 
(773,821, November 1) by Charles P. 
Steinmetz, of Schenectady, N. Y., and 
assigned to the General Electric Com- 
pany. In carrying out the invention, 
Mr. Steinmetz makes use of the fact that 
many refractory materials, such as re- 
fractory oxides, silicates, wolframates, 
chromates, etc., are of comparatively 
high resistances at ordinary temperatures, 


E.ecrric HEATING APPARATUS. 


but increase in conductivity when heated, 
their conductivity increasing with the 
temperature. By exposing such conduc- 
tors to a difference of potential and heat- 
ing them to a suitable temperature, they 
become conducting, whereupon current 
commences to flow, giving rise to heat, 
the degree of which may be regulated or 
maintained at any desired point by cor- 
respondingly regulating the amount of 
energy expended in heating the conduc- 
tor. The temperature at which these sub- 
stances become conducting depends upon 
the substance, some requiring very high 
temperatures, as the pure oxides, while 
others, as the alkali silicates, become con- 
ducting at comparatively low tempera- 
tures. In making use of this feature 
for the purpose of electric heating, the 
substances to be heated are exposed, 
either directly or enclosed in a vessel of 
refractory material, to the heat gener- 
ated in a mass of some chosen conductor. 

Elmer A. Sperry, of Cleveland, Ohio, 
is the inventor of a storage battery 
(773,686, November 1) employing lead 
electrodes, and especially relating to the 
large batteries which are used in central 
stations. It is customary to support the 
electrodes of such batteries by lugs which 
project upwardly and outwardly from 
each electrode and rest on the upper edge 
of the containing-vessel or on vertical 
glass plates inside the opposite walls of 
the vessel. The weight of the large elec- 
trodes makes it necessary to provide con- 
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taining-vessels of great strength. It is 
also customary to solder or burn the 
terminals of the electrodes of like sign 
in each battery to a current-main, the 
alternate electrodes of adjacent batteries 
being connected to the same main. These 
rigid connections make it difficult and ex- 
pensive to remove any electrode for in- 
spection or renewal. The present battery 
comprises a vessel and electrodes, each of 
which has at one end a lug carried by 
the vessel and at the other end a terminal 
which extends outwardly over the edge 
of the vessel and rests upon a separate 
support, thus relieving the vessel of one- 
half of the weight of the electrodes. 


-Each terminal is preferably curved down- 


wardly and provided with a flat face 
which rests upon and makes good elec- 
trical contact with a flat metal strip serv- 
ing as a current-main. It has been found 
desirable to provide each lead terminal 
with an iron contact-piece having a shank 
which is cast into the lead and serves to 
stiffen it. The iron, having a higher 
specific electrical conductivity than the 
lead, decreases the resistance of the termi- 
nal and makes it possible to amalgamate 
with mercury both the surfaces of the 


STORAGE BATTERY. 


contact-pieces and the strip upon which 
they rest, thus reducing the resistance 
at this point to a negligible quantity. 
To project the iron contact-pieces and the 
strip upon which they rest from corro- 
sion by acid fumes, the strip is pref- 
erably placed on the flat bottom of a 
non-conducting trough, and the space 
above the strip and between the termi- 
nals is filled with a seal of plastic m- 


sulating material. Each electrode may 
be provided near its middle with an up- 
wardly projecting eye to receive & hoo 
for lifting the electrode out of the cell, 
the eyes of the adjacent electrodes being 
out of alignment. 
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The mileage of telephone lines in lowa 
increased from 14,043 miles in 1903 to 
48,491 miles in 1904. In 1903 the mile- 
age of telephone and telegraph lines 10 
Towa was valued at $7,797,487, and 10 
1904 at $8,808,126. The principal 10 
crease was in the rural lines, which ex- 
plains the disproportionate increase 
valuation. 
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The New York Central Electric Locomotives. 


An Exhibition and Trial of the High-Speed Electric Locomotives Built for the New York Central & Hudson River Railroad Company 
by the General Electric Company, Schenectady, N. Y. 


N SATURDAY, November 12, a 
0 party of gentlemen representing 
the technical and daily press of 

New York city, by invitation of the New 
York Central & Hudson River Railroad 
Company, the General Electric Company, 
and the American Locomotive Company, 
went to Schenectady to witness an exhi- 
bition of the first electric locomotive 
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ELECTRIC LOCOMOTIVE FOR THE NEW YORK CENTRA 


built by the General Electric Company 
and the American Locomotive Company 
for the New York terminal of the New 
York Central. A private car was attached 
to the train leaving New York city at 
8.45 a. M. in the morning. Luncheon 
was served during the trip. After reach- 
ing Schenectady about 12.30, a private 
car on the Schenectady Railway Com- 
pany’s line took the party out to the 
testing track where the locomotive was 
exhibited. 


The party had been preceded by a 
special train from New York, carrying the 
New York Central railroad traffic com- 
mission, officials of the railroad and a 
large number of invited guests. This 
train consisted of nine Pullman cars, and 
after reaching Schenectady it was run out 
on the testing track and attached to the 
electric locomotive. Various runs were 
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made, and those on the train expressed 
themselves as highly satisfied and pleased 
with the performance of the new locomo- 
tive. 

The party of newspaper men reached 
the testing track just at the conclusion 
of the official railway trials. The loco- 
motive was then detached from the special 
cars and an opportunity given for inspect- 
ing it, the special train returning to New 
York. A good deal of time was spent 
in examining the new machine and having 


its interesting features pointed out. Later 
on a train of day coaches was attached to 
the locomotive, and a number of runs were 
made to show the operation of the loco- 
motive. 

One feature which attracted comment 
was the arrangement of the controlling 
apparatus within the cab. Everything 
is placed so as to be reached easily. The 
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engineer has complete control from his 
seat, and the controlling mechanism is ar- 
ranged so as to resemble, as nearly as 
possible, that of a steam locomotive. The 
controller handle is a horizontal lever, 
and the brake mechanism, sanding device 
and other accessories are practically identi- 
cal with the steam equipment. There 
are, however, a number of other devices 
not seen on the steam locomotive. The in- 
dicating instruments are placed where 
they are in full view of the man in charge, 
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and there is also an electric speed gauge 
which indicates approximately the speed 
ìn miles per hour. 

The centre of the locomotive cab at the 
time it was exhibited contained a large 
table on which the recording instruments 
for making continuous records of voltage, 
current and speed were mounted. This 


space will be occupied in the complete 
locomotive by a flash boiler for furnish- 
ing steam to heat the train during cold 
weather. 

A feature of the new locomotive is the 
ease with which it runs and the compara- 
tively little noise made. The rocking mo- 
tion of the steam locomotive is absent, 
and it is difficult to realize the high spced 
which is being made. 

On the runs made during the trial, 
speeds of something over sixty miles per 


ELECTRICAL REVIEW 


speed which will be attained when drawing 
a very heavy train. It should be said 
that this locomotive has not been designed 
for very high speeds, but rather for high 
acceleration. The trials have shown that 
a speed of thirty miles per hour is at- 
tained within one minute with an eight- 
car train weighing, including the loco- 


LOCOMOTIVE, SECTION THROUGH FRAME. 


motive, 431 tons. This corresponds to an 
acceleration of one-half mile per hour 
per second. The rate of acceleration ex- 
ceeded this during certain periods of the 
run, at one time amounting to 0.6 mile 
per hour per second, at which time a 
tractive effort of approximately 27,000 
pounds was developed at the rim of the 
locomotive drivers. During one of the 
earlier trials a tractive effort exceeding 
this was obtained, where a momentary 
input of 4,200 amperes developed a value 
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that developed by a steam locomotive for 
the same service. The maximum input 
during this trial was 4,200 amperes at 
460 volts, giving 1,933 kilowatts, which 
corresponds to an.output of the motors 
of 2,200 horse-power available at the 
wheels. Had the full voltage of 600 been 
maintained, the input to the locomotive 


Snr 


a =} 
BESOTES a — 


would have been 2,520 kilowatts or 2,870- 
horse-power output for the motors. 

The present locomotive is the first of 
an order for thirty, with an option for 
twenty more. The present equipment is 
therefore somewhat experimental in re- 
gard to details. The endurance tests to 
which the machine will be subjected may 
possibly suggest certain modifications of 
these. The principal features of the de- 
sign and equipment of this locomotive 
and the system adopted for generating 
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hour were attained. On previous trials 
it is said that the speed has exceeded at 
times over seventy miles. The testing 


track is a section of the main line six 


miles in length which is being equipped 
rapidly with the third rail for experi- 
mental purposes, and at the present time 
the part which has been equipped is only 
four miles in length. There is thus no 
opportunity for determining the maximum 


THIRD-RAIL SHOE. 


for the tractive effort of 31,000 pounds 
at the drivers; with a coefficient of 22.5 
per cent of the weight on the drivers, The 
average acceleration with a four-car train, 
weighing, including the locomotive, 265 
tons, was thirty miles in thirty-seven and 
one-half seconds, or about 0.8 mile per 
hour per second, equal to an average 
tractive effort of 22,000 pounds. This 
acceleration is considerably greater than 


ARMATURE, AXLE AND WHEELS (ASSEMBLED). 


and distributing the electrical energy, will 
be made clear from the following descrip- 
tion and accompanying illustrations. 
The New York Central & Hudson River 
Railroad Company is now equipping its 
terminal in New York city, for a distance 
of thirty-four miles on the main line, for 
electric operation. The Harlem division 
will be equipped to White Plains, a dis- 
tance of twenty-four miles. All of the 
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traffic within this zone will be handled 
electrically—the suburban traffic by means 
of the multiple unit system, the motors 
being mounted on the passenger cars, 
while the through trains will be met at 
the edge of the zone by an electric loco- 
motive, the steam locomotive will be de- 
tached, and the former will draw the train 
into the terminal. The heaviest of these 
trains will be about 875 tons in weight, 
and the maximum speeds to be attained 
are from sixty to sixty-five miles per hour. 

For this work a direct-current system 
was decided upon by the traffic commission 
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ELECTRICAL REVIEW 


pony trucks for guiding the locomotive 
around curves. It ‘has been sought in this 
machine to retain the best mechanical 
features of the high-speed steam locomo- 
tive, combining them with the enormous 
power and the simplicity of contro] made 
possible by the use of the electric drive. 
The superstructure of the locomotive is of 
sheet iron, arranged so as to house all the 
controlling mechanism and accessories, 
and yet leave a clear view for the engineer. 
The greatest departure from practice 
in electric locomotive construction is in 
the method of applying the electric drive. 
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the four armatures in series, and returning 
through the cast-steel side-frames of the 
truck. The motors are two-pole machines, 
and are exceedingly simple in construc- 
tion. The pairs of poles are carried by 
heavy steel transoms bolted to the side- 
frame, which provide an ample by-pass at 
intermediate points: for carrying the mag- 
netic flux should unbalancing occur. The 
pole-pieces are very nearly flat, and 
sufficient clearance is left in the air-gap 
to allow for the play of the armature. 
At the same time, the poles are so shaped 
that this movement of the armatures does 
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created by the New York Central com- 
pany, and the Sprague-General Electric 
multiple unit system of control was 
adopted. This system will be used not 
only on the electrically equipped passen- 
ger trains, but as well for the locomo- 
tives, thus permitting two or more loco- 
motives—as the weight of the trains may 
demand—to be attached in tandem and 


Operated by one man. In this way the 


heaviest trains will be handled without 
difficulty. 

. The general appearance of the locomo- 
tive is shown in the illustration. There 
are four pairs of driving wheels and two 


Direct driving is used, gears being done 
away with. The motor armature is 
mounted directly on the driving axle, 
without the spring-suspended quills which 
are a feature of the gearless electric loco- 
motives used in the Baltimore & Ohio 
tunnel. 

The sectional view shows in outline the 
scheme of driving. Four axles are spaced 
equal distances apart, each mounting an 
armature of a 550-horse-power motor. Be- 
tween every pair of axles, and outside of the 
outer two, are the magnetic poles. These, 
it will be seen, are arranged in tandem, 
the magnetic flux passing directly through 


not distort the magnetic field. This con- 
dition can only be obtained in a two-pole 
type of motor. The field coils are of heavy 
strip copper, wound flat upon metal spools, 
which are bolted to the pole-pieces. 
To obtain a proper distribution of the 
weight of the locomotive upon the four 
axles, a system of half-elliptic springs and 
equalizing levers of forged steel is em- 
ployed, and the whole is so arranged as to 
cross-equalize the load and furnish three 
points of support. The mechanical 
simplicity of the arrangement of the truck 
and the motors is striking. The motors, 
in fact, form a part of the truck, and 
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are not, as heretofore, separate machines 
supported by the truck. The design, at 
the same time, is strong and one offering 
every facility for repairs and renewals. 
The arrangement of the armature on the 
axle, as illustrated herewith, shows the en- 
tire space between the two driving wheels 


2,000-KILUWATT, 4-STAGE CURTIS TURBINE. 
is practically taken up by the armature, 
possibly one-third of the longitudinal 
space being occupied by the commutator. 
A large commutator is necessary in this 
design, as there are but two sets of 
brushes. The main journals are outside 
of the wheels, and are thus easily reached 
for inspection. To remove an armature 
it is only necessary to run the locomotive 
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over a pit and drop the complete unit, 
consisting of axle, wheels and armature. 
It is not necessary to disturb the fields 
or any other part of the locomotive. A 
new unit is put in place as easily. 

The brush-holders are mounted on in- 
sulated supports attached to the spring 
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saddle over the axle journal. They are 
thus maintained in a fixed position in 
relation to the commutator. The brushes 
are placed on a horizontal axis, 80 that 
any little vibration set up should not affect 
them ; and the brush-holders are made ad- 
justable so as to allow for wear of the 
commutator and journal bearings. The 
dead weight on the axles is said not to 
be materially greater than that customary 
with steam locomotives, while in contrast 
to the latter there are no reciprocating 
parts and no unbalanced weights to pro- 
duce vibration. It is thought that this 
feature will have a considerable effect in 
reducing the expense of maintaining the 
rails and the roadbed, as there will be 
no rolling or pounding. 

The pony trucks—which, as mentioned 
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structure is practically in three sections, 
the central being an operating cab con- 
taining the indicators and the controlling 
handles. The two end compartments 
house over the contactors, rheostats, re- 
versers, etc. These devices are arranged 
along the sides of the central corridor in 
boxes of sheet steel, which are sheathed 
on the inside with fireproof insulating 
material. All parts here are easily ac- 
cessible for inspection and repairs. 

The system of control gives three run- 
ning arrangements—first, with all four 
motors in series; second, with two groups 
in parallel, each group consisting of two 
motors in series; and last, with all four 
motors in parallel. The master controller 
—views of which are given herewith 
—is operated by a horizontal lever 
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above, are placed at the two ends of the 
locomotive for guiding—are similar in 
design to the standard construction 
adopted by the New York Central & 
Hudson River Railroad Company for its 
steam locomotives. They are pivoted, by 
means of radius bars, to the end-frame of 
the main truck. The frame of the loco- 
motive above the trucks is supported by 
means of suitable links, so that the truck 
is free to swing about its centre and is 
self-centering on a straight track. 

Within the cab the controlling devices, 
as already stated, are arranged so as to be 
reached conveniently by the engineer in 
charge. These devices are all in dupli- 
cate, so that a locomotive will be easily 
handled when running in either direction. 
There is a central passageway through 
the locomotive, enabling it to be entered 
from the car attached to it. This super- 


twenty-four inches long, instead of the 
usual handle. ‘This lever moves through 
an angle of about seventy-five degrees. 
There are about ten steps in each of the 
three stages of control, but the engineer 
is not guided so much by these as he is 
by the ammeter placed before him. As 
the locomotive is intended for high accel- 
erations, the process of starting is regu- 
lated so as not to overload the motors. 
For this purpose the ammeter serves a8 & 
guide. At the same time there is @ cur- 
rent-limiting device attached to the 
master controller, and which consists of 
a friction clutch operated by an electro- 
magnet which is energized by the current 
passing through one of the motors. The 
arrangement is such that, when the cur- 
rent exceeds a predetermined amount, this 
clutch locks the controller cylinder, pre- 
venting it from being moved until the 
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current has fallen sufficiently to release 
the clutch. 

The air-compressor, which is placed 
in the locomotive cab, consists of a Gen- 
eral Electric, motor-driven air-compressor 
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MASTER CONTROLLER, FRONT VIEW. 


with a capacity of seventy-five cubic feet 
of free air per minute. This is a twin 
vertical-cylinder compressor driven by two 
600-volt, direct-current series motors. 
The compressor is controlled by a gover- 
nor which automatically cuts the motors 
in and out of circuit when the air pressure 
falls below 125 pounds, or rises above 135 
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pounds. Should two or more locomotives 
be coupled together, a reduction in air 
pressure sufficient to actuate any one gov- 
ernor will simultaneously start up all of 
the air-compressors ; and, likewise, when 
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the air pressure has been raised so as to 
close down one of the compressors, all 
will be shut down simultaneously. 

The current supply of the locomotive 
will be taken from a third rail by mul- 
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MASTER CONTROLLER, BACK VIEW SHOWING 
CUTOUT SWITCH. 
tiple-contact,  spring-actuated shoes. 
There are four pairs of shoes similar to 
the pair illustrated. There are thus 
four shoes on each side of the locomotive. 
The third rail, which is mounted, as 
usual, alongside the track, is protected by 
an inclined cover of wood supported upon 
iron brackets. This arrangement of cov- 
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the yards at the terminal and at road 
crossings the third rail is to be discon- 
tinued and its place taken by an over- 
head conductor which consists of a T-bar 
suspended from brackets. Contact is 


CONTACTORS AND RHEOSTATS. 


made by means of shoes mounted on 
top of the locomotive. These devices 
may be-raised and lowered by air press- 
ure controlled from the engineer’s cab. 
In each collector circuit a fuse has 
been placed so as to secure protection 
in case of accidental short-circuits. 
These fuses are protected by special 
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STARTING TEST. 


ering not only protects the rail from acci- 
dental contact with persons or the tools 
of the trackman, but its inclined position 
throws off water and, at the same time, 
keeps persons from walking along it. In 


boxes supported on the truck just above 
the collecting-shoes, and may also be 
seen by referring to the large engrav- 
ing. 


The testing track is located on the main 


ee 
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line of the New York Central & Hudson 
River Railroad, between Schenectady and 
Hoffman’s. The track is practically 
straight, and ballasted so as to permit 
maximum speeds of eighty miles per hour. 
The power for operating tke locomotive 
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1,500-kilowatt, 650-volt, twenty-five-cycle 
General Electric rotary converter with 
the necessary transformers for reducing 
the line potential from 11,000 to 460. 
There is also a switchboard containing a 
rotary converter panel, a starting alter- 
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is supplied by the General Electric Com- 
pany from its power-house, where, for this 
purpose, a 2,000-kilowatt, three-phase, 
twenty-five-cycle, four-stage Curtis turbo- 


nating-current panel, and a high-tension 
panel fitted with electrically operated oil 
switches. The rotary converter is self- 
starting on the alternating-current side, 
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generator has been installed. This de- 
livers current at 11,000 volts to the trans- 
mission line, which is five miles in length. 
A substation has been placed at Wyatt’s 
crossing, an exterior view of this station 
being shown. The station contains a 


no synchronizing or other complications 
coming in when putting the machine into 
service. The step-down transformers are 
provided with taps giving one-third, two- 
thirds and full voltage for starting the 
converter, these voltages being applied 
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successively by means of double-throw 
lever switches. It is said that the machine 
starts freely and easily without sparking, 
and does not draw more than full-load 
current. 

The general arrangement and the di- 
mensions of this station are practically 
the same as those proposed for the sub- 
stations to be built within the electric 
zone about New York city. Thus, the 
experience obtained from operating this 
plant will be of great value. 

Some gencral dimensions and data ap- 
plying to the locomotive are here given: 


Number of driving wheels. 8 
Number of pony trucks... 2 
Total weight of the loco- 

motive ................ 95 tons 
Weight on drivers........ 69 tons 
Rigid wheel-base.......... 13 feet 
Total wheel-base.......... 27 feet 
Length over buffer plat- 

forms hese Sars hod Sie es 37 feet 
Extreme width........... 10 feet 
Height to top of cab...... 14 ft. 4 in 
Diameter of drivers...... 44 inches 
Diameter of pony truck 

wheels .......ssasesene 36 inches 
Diameter of driving axles. 8.5 inches 
Normal rated horse-power 

of locomotive........... 2,200 


Maximum horse-power..... 3,000 
Normal draw-bar pull....20,400 pounds 
Maximum starting draw- 

bar pull........essessne 32,000 pounds 
Speed with a 500-ton train.. 60 miles p. hr. 
Voltage of current supply 600 
Normal full-load current.. 3,050 amperes 
Maximum full-load current 4,300 amperes 


Number of motors........ 4 
Type of motor............ GE-84-A 
Rating of each motor...... 550 h.-p 


While as yet no exhaustive tests of this 
locomotive have been made, the results 
of some preliminary trials and the char- 
acteristics of the motor are shown in the 
accompanying diagrams. These were taken 
for an eight-car train weighing 336 tons, 
and a four-car train weighing 170 tons, 
both exclusive of the locomotive. The 
total weight of the trains, including loco- 
motives and passengers, was 431 tons and 
265 tons, respectively. 

The first pair of curves shows running 
tests. The maximum speeds here were 
sixty-three miles per hour for the eight- 
car train, and seventy-two miles per hour 
for the four-car train. This was the 
greatest speed that could be reached on 
the short track available, with the in- 
efficient amount of copper at present in 
the supply circuit. The curves show 
that the trains were still accelerating 
when it became necessary to apply the 
brakes. 

The second set of curves shows starting 
tests conducted under the conditions men- 
tioned above, where the data collected 
from these tests have already been given. 

The characteristic curves of this motor 
are shown herewith. As will be noticed, 
these resemble those of the standard 
traction motors, but it will be seen that 


November 19, 1904 


the curve showing the efficiency is con- 
siderably higher than that for a geared 
motor. In fact, the point of maximum 
efficiency is approximately ninety-three 
per cent, being fully four per cent bet- 
ter than is obtained with a geared motor. 
This gain in efficiency is particularly 
noticeable at high speeds, where the 
efficiency remains above ninety per cent 
even at the free running speed, in con- 
trast with an efficiency of eighty-five per 
cent or less, which would probably be the 
showing of a locomotive equipped with 
geared motors. 

The design of the locomotive showed 
evidence of great attention to details. The 
engineers went so far even as to make air- 
consumption tests of steam wiustles, and 
as they found them to be very inefficient, 
a series of experiments was conducted to 
enable a highly efficient whistle to be con- 
structed. The party of visitors was much 
pleased with the exhibition, and a good 
deal of favorable comment relating to the 
equipment as a whole, and to its various 
parts, was heard. 

The return to New York was made at 
4.20 P. M., dinner being served en route 
in a special dining-car. The party in- 
cluded representatives of nearly all the 
technical and daily papers located in 
New York city. 

The special train, which left the pre- 
vious night, carried the electric traction 
commission, consisting of William J. 
Wilgus, chairman, fifth vice-president of 
the New York Central & Hudson River 
Railroad; John F. Deems, general sup- 
erintendent of motive power, and Bion J. 
Arnold, Frank J. Sprague, George Gibbs 
and Daniel B. Katte, consulting en- 
gineers. Among the foreign railroad of- 
ficials present was H. H. Vreeland, presi- 
dent of the Metropolitan Street Railway 
Company, New York city. The New 
York Central was also represented by 
E. V. W. Rossiter, first vice-president; 
George H. Daniels, general passenger 
agent: E. Van Etten, second vice-presi- 
dent, and others. Among those present 
from the General Electric Company were 
C. A. Coffin, president: Eugene Griffin, 
second vice-president; W. B. Potter, en- 
gineer of the railwav department; E. W. 
Rice, third vice-president, and L. R. 
Lovejoy. manager of the railway depart- 
ment. The American Locomotive Com- 
pany was represented by J. A. Sague, 
vice-president: W. Dalton, chief engineer, 
and others. | 
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American Institute of Electrical 
Engineers. 
The one hundred and ninety-first meet- 
ing of the American Institute of Elec- 
trical Engineers will be held at 8.15 P. M., 
Friday evening, November 25, in the 
Chapter Room, Carnegie Hall, No. 154 
West Fifty-seventh street, New York. 


The following paper will be presented 
and discussed: “Problems on Electric 
Traction on the Long Tsland Railroad,” 
by O. S. Lyford, Jr., electrical engineer, 
Westinghouse, Church, Kerr & Company, 


New York. 


ELECTRICAL REVIEW 


Electrical Equipment of the Subway. 


On November 1 the following letter 
appeared in the New York Sun from 
Nikola Tesla concerning the electrical 
equipment of the subway of this city, 
and the power-house of the Interborough 
Rapid Transit Company: 

“To THE EDITOR OF THE SUN—NSir: I would 
not disturb the hymn sung by the press 
in praise of the subway had it not oc- 
curred to me that just these few fugitive 
moments of ecstacy offer the best oppor- 
tunity for pointing out the necessity of its 
speedy reequipment. My idea is by no 
means as odd as it must at first appear to 
your readers. Permit me to explain. 

“Electrical power transmission has been 
my specialty for many years. After the 
general adoption of my alternating system 
of distribution, popularly known as the 
‘two, three, multi or polyphase,’ I turned 
my attention exclusively to currents of high 
tension and devised a scheme of artificial 
insulation of power, permitting an indefinite 
extension of the distance of transmission 
and doing away altogether with the loss in 
the mains. Finally, through a series of 
improvements, I arrived at my high-poten- 
tial system, dispensing with wires, in which 
I have carried the arc of electrical energy 
transmission well toward its highest tech- 
nical perfection and capacity of applica- 
tion. These inventions, abolishing all bar- 
riers to electrical development, will soon 
sweep the world with irresistible force. 

“Naturally enough, I have been intensely 
interested in this great project, in the city 
of my home, from its very inception, and 
have devoted much thought to the best 
means to employ. The tunnel itself I have 
never seen and do not know its location. 
It must be a fine piece of engineering. I 
am compelled to confess to the same ignor- 
ance as regards the power-house. The Rapid 
Transit company has never asked me for 
any expert advice or suggestions and I have 
never been invited to examine any part of 
the work. It is true that my ‘three-phase’ 
system with my ‘rotary converters’ has been 
adopted, but it is precisely because of this 
that a change will be necessary in the near 
future. This combination of alternating 
and direct current should not have been 
employed. It represents the state of the art 
of more than ten years ago. In the power- 
house three-phase dynamos are installed. 
The electromotive force of the currents is 
raised by ‘static transformers.’ The high- 
tension currents operate in each of the 
sections of the road a ‘rotating transformer,’ 
in this case one of my three-phase synchro- 
nous motors having its field excited by and 
generating direct currents, which in turn, 
actuate the motors on the cars. 

“Now, this plan, while operative, is for 
a great many reasons objectionable, more 
so in this particular instance. The subway 
problem was peculiar. The length of the 
circuits was insignificant. The facilities 
for placing and insulating the mains were 
great. Financial limitations, which usually 
hamper an electrical enterprise, did not 
exist. There was money to burn. The 
quickness of travel, the safety of the public 
and of the adjacent property were the 
dominating requirements. These have not 
been properly met. A mistake was made in 
not asking the electric companies to fur- 
nish the best instead of the cheapest equip- 
ment. 

“But it is better to mend late than never. 
Ignoring the improvements which might be 
made in the power-house, the mains should 
be insulated artificially by refrigeration. 
This would save the energy which is now 
lost in the mains and money besides. More 
than this, it would ensure complete safety 
against any breakdown of the insulation, 
which, however, would be self-restorative. 
The ‘rotating transformers,’ introducing 
many elements of incertitude and danger, 
should be done away with and ‘static trans- 
formers,’ if necessary, installed in the sub- 
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stations. Direct currents, which are a con- 
stant menace to life and property, despite 
subdivison, should be most certainly avoided. 
Motors of this kind, with their brushes and 
commutators, sparks, copper dust, nitric 
acid and what not, are not suitable for so 
important a thoroughfare, and should be 
replaced by my ‘induction motors’ without 
brushes and commutators, and perfectly free 
from the innumerable troubles these devices 
entail. It would be advisable also to em- 
ploy a greater number of correspondingly 
smaller motors on each car. This would 
be, in my opinion, an entirely safe, eco- 
nomical, and in the long run the cheapest 
apparatus, which could be taxed, without 
the slightest risk, in the nours of rush, to 
its utmost capacity, and which, if properly 
constructed, should last a century. 

“ To conclude, as I examine the equipment 
of the subway, I find that about all to be 
preserved would be Mr. Belmont’s beautiful 
car, this as a corpus delicti. The changes 
suggested will have to be made sooner or 
later, and I am quite earnest in recommend- 
ing an immediate appropriation and com- 
mencement of this work of reconstruction 
without delay, else Philadelphia will have 
an underground railway several decades 
ahead of ours. N. TESLA. 

“New York, October 30.” 


In the issue of the Sun of November 11, 
Lewis B. Stillwell, electrical director of 
the Interborough Rapid Transit Com- 
pany, makes a reply, as follows: 


“To THE EDITOR OF THE SUN—Sir: So far 
as engineers are concerned, the letter of 
my friend, Mr. Tesla, printed in your paper 
of November 1, answered itself, and but for 
his reflection upon the business policy of 
Mr. Belmont and his associates no comment 
would be necessary. In stating that ‘a mis- 
take was made in not asking electric com- 
panies to furnish the best instead of the 
cheapest equipment,’ however, Mr. Tesfa 
makes a serious charge, directed, apparently, 
not at the engineers of the Interborough 
Rapid Transit Company, but at its manage- 
ment, and in justice to these gentlemen, who 
have performed their part in a quasi-public 
enterprise in a most liberal and thorough 
manner, it seems proper for me, as the 
engineer responsible for the electrical equip- 
ment, to say that Mr. Tesla’s statement is 
entirely erroneous. 

“In providing an equipment costing more 
than twice as much as was contemplated at 
the time the contract with the city was 
executed, Mr. Belmont and his associate 
directors have imposed upon their engineer- 
ing advisers no limit of cost. If any mis- 
take in the selection of the electrical equip- 
ment has been made (and Mr. Tesla offers 
no evidence that such is the case), the mis- 
take is mine and not Mr. Belmont’s. It 
is a pleasure to emphasize the fact that no 
company with which I have been connected 
in carrying out an important work of engi- 
neering construction involving the expendi- 
ture of large sums of money ever impressed 
more strongly upon its engineering advisers 
the wish of its management to secure the 
best attainable results, nor allowed its tech- 
nical staff greater latitude with respect to 
methods and expenditure. 

“Mr. Tesla’s letter can not be discussed 
with profit in the columns of the daily 
press, and my recollection of what he has 
done for electrical progress in the past is 
so vivid that I am disinclined to comment 
upon his technical suggestions, which per- 
haps appear more plausible to the average 
reader than to the engineer. I would sug- 
gest to Mr. Tesla, however, that a paper 
from him containing specific and definite 
criticism of the electrical equipment of the 
subway might be presented before the 
American Institute of Electrical Engineers, 
and that if he will present such a paper I 
shall be glad to meet him upon such an oc- 
casion for the purpose of a full and frank 
discussion. L. B. STILLWELL. 

“New York, November 9.” 
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An Electric Train-Lighting System. 


In this article M. R. Lechein describes 
the Aichelé train lighting system, which 
is built by Brown, Boveri & Company, 
and which has been adopted on the Swiss 
railways. This is an axle-light system, 
each car being equipped with a small gen- 
erator and storage battery. The dynamo 
is driven by means of a belt connected 
directly to the storage battery. It is rated 
at two horse-power. The battery is rated 
at 140 ampere-hours. The regulating 
device, which is automatic, consists of a 
small motor controlling the exciting rheo- 
stat of the generator, the dynamo being 
disconnected from the system when the 
speed is below a certain minimum.— 
Translated and abstracted from Electro 
(Brussels), September. 


a 


On the Use of an Electromagnet for Removal 
of a Foreign Body from a Bronchus. 
An account is here given of the success- 
ful use of an electromagnet in removing 
a foreign body which had been swallowed 
by a small child. The child was sixteen 
months old, and while playing with a 
shingle nail had swallowed it. A Reent- 
ven-ray examination a week after the 
accident showed that the nail was in the 
left bronchus, behind the base of the heart, 


‘a point from which removal would be 


difficult and dangerous. It was suggested 


‘to attempt extracting the nail by means 


of an electromagnet. One was accordingly 
designed, which consisted of a Norway 
iron core five-cighths of an inch in diameter 
and eleven inches long, wound with 9,000 
turns of No. 24 double-covered magnet 
wire. The magnet was to be used on a 
250-volt, direct-current circuit. Its re- 
sistance was 160 ohms. The end of the 
core was drilled and tapped to receive any 
one of a number of pole-pieces of different 
shapes. The lifting power of the magnet 
was 100 grammes. The pull was sufficient 
to attract a shingle nail through two 
inches of space. Thirteen days after the 
nail was swallowed Dr. Hosmer made a 
low incision and introduced the tip of the 
instrument down along the trachea as 
near as possible to the nail and turned 
on the current. A sharp click followed, 
and upon withdrawal of the magnet the 
nail came with it.—Abstracted from the 
Archives of Electrology and Radiology 
(Chicago), October. 


Literature. 


Two Continental Power Stations. 


Two important Continental power sta- 
tions are described briefly by Mr. A. 
Steen in this article. One is in course 
of construction at St. Denis, France. The 
equipment consists of four Brown-Boveri- 
Parsons turbo-alternators of 5,000 kilo- 
watts each, with a speed of 750 revolutions 
per minute. The alternators supply three- 
phase current at a pressure of 5,000 volts 
and a frequency of twenty-five cycles per 
second. Each group is provided with a 
surface condenser and air and circulating 
pumps, which are operated by a con- 
tinuous-current motor. The station also 
contains a storage battery with a capacity 
of 1,300 ampere-hours. The turbines 
have a working pressure of 180 pounds 
per square inch, the steam being super- 
heated to 350 degrees centigrade. The 
other station is being built at St. Ouen, 
France. The machinery will also be con- 
structed by Brown, Boveri & Company, 
and will consist of turbo-alternators rated 
at 5,000 kilowatts each, running at 750 
revolutions per minute. The turbines 
generate three-phase current at 5,000 volts 
with a frequency of twenty-five cycles per 
second. The station may also contain a 
storage battery rated at 2,300 ampere- 
hours. The steam turbines were con- 
structed for a working pressure of 170 
pounds. The steam will be. superheated 
to 360 degrees centigrade.—A bstracted 
from the Electrical Review (London), 
October 28. 


a 


Calculation of Tramway Networks. 


Excessive loss of voltage in the supply 
system of electric tramways causes a 
double loss financially—first, that due to 
the loss of energy itself, and, second, the 
loss due to the decrease in traffic caused 
by the consequent decrease in speed. 
Hence it is important that, in laying out 
the conducting system, no effort should be 
spared to secure the best effect for a given 
outlay. In this study M. E. A. Kerbacker 
considers first the methods of calculating 
the performance of an electric railway by 
means of special diagrams giving the 
power, speed, current, etc., for different 
cars under all possible conditions. While 
this method is generally used, it is la- 
borious, and the reliable results can be 
obtained only by assuming numerous posi- 
tions of cars and calculating for each case 
the resulting voltage throughout the sys- 


tem. The author then considers a method 
used in Berlin and Milan for computing 
the lighting systems. This is in reality 
an old plan which was tried in this country 
many years ago, but does not seem to have 
ntet with much favor. It consists in con- 
structing, on a miniature scale, a model 
of the system and determining, by actual 
experiment, the fall of potential which 
takes place. The supply system, as well 
as the track return, is formed of suitable 
resistance wires which are supported on 
small posts attached to the map represent- 
ing the system. The cars are represented 
by small resistance coils simply con- 
structed and arranged so that the current 
taken by each may be varied easily. The 
advantage of such a system lies in the 
ease with which the value of different ar- 
rangements can be determined.—Trans- 
lated and abstracted from DL Eclairage 
Electrique (Paris), October 29. 
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The Design of Generators for Electric Power 
Transmission. 

There are, according to Mr. D. B. 
Rushmore, certain peculiarities in high- 
voltage power transmission which dif- 
ferentiate, to some extent, the require- 
ments which a generator must fulfill from 
those in other kinds of work. The volt- 
age of the line, and sometimes of the gen- 
erator, is high. The power-house is 
often situated at some distant mountain 
locality which is difficult of access. The 
machinery must be hauled many miles 
over newly made roads, and must often 
be especially designed. Mountain valleys, 
especially in the neighborhood of streams, 
are very damp places, and as there is no 
artificial heat in the power-houses, 
machines must be subjected to moisture. 
Long lines, in some cases between 100 
and 200 miles—and double lines at that— 
offer a great many opportunities for 
trouble, and the number of severe strains 
on the apparatus is large. Such supply 
systems usually have a considerable 
portion of the output utilized by induc- 
tion and synchronous motors, which pro- 
duce great disturbances on the line. Such 
systems are also much affected by light- 
ning discharges. The water-wheels which 
drive the generators are likely to have @ 
certain amount of vibration when the 
head of water is over 700 feet. They 
run at high speeds, thus necessitating few 
poles and concentrated reactions. ‘The 
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peripheral speed and mechanical strains 
are also high. Mr. Rushmore then takes 
up in detail the different features of the 
construction of a generator, such as in- 
sulation and methods of connecting the 
windings, attention under this head being 
called to the effect of the third harmonic 
when delta-connected transformers are 
used, as this may cause an excessively 
heavy current to circulate through the 
transformers. In parallel-running gen- 
erators the different types of alternator 
and the stability of these for such service, 
the methods of securing good regulation, 
and the other features of this important 
phase of electrical work, are taken up in 
detail. This is followed by a satisfactory 
description of a recent machine built 
for one of the California transmission 
systems.— Abstracted from Engineering 
News (New York), October 27. 
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The Production of Ozone in the Siemens 
Generator and an Improved Construc- 
tion of This Apparatus. 

An investigation of the efficiency of the 
Siemens ozone generator has been made 
by Mr. Arthur W. Gray. The research 
required a good deal of preliminary study, 
in order that a suitable device for regulat- 
ing the voltage and for measuring the 
quantity of electricity passed through the 
air might be devised. The method adopted 
consisted in driving, by means of an elec- 
tric motor, a Toepler-Holtz machine. One 
pole of this machine was earthed, and the 
other was connected to a large Leyden jar 
and a Braun electrometer. In order to de- 
termine the quantity of electricity passed, 
a commutator was constructed which 
would record the number of discharges 
passed through the gas and, from time to 
time, one of these discharges was passed 
through a ballistic galvanometer. The 
ozone generator used was of the usual 
construction, with only a very short length 
of glass surface separating the walls 
bounding the gas space. It seemed prob- 
able that a portion of the electricity 
passing from one side to the other took 
this path instead of going through the 
gas. To eliminate this defect a new gen- 
erator was constructed, consisting of two 
glass bulbs, one within the other, and held 
m position by long glass stems. The 
electrodes consisted of silver deposited on 
the glass. Care was taken in the con- 
struction of the generator to get the walls 
bounding the gas space as nearly parallel 
as possible. When first attempting to 
measure the quantity passed during the 
discharge, it was found that the galvanom- 
eter behaved very erratically, due to an 
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electrostatic charge accumulating on the 
insulating material of the coil. To 
eliminate this difficulty a condenser of 
large capacity was connected in parallel 
with the galvanometer. The discharge 
then flowed first into the condenser, which 
immediately afterward discharged itself 
through the galvanometer. The results 
obtained are given in tabular form and 
plotted charts. They indicate that the 
mass of ozone produced per coulomb in- 
creases with the potential difference ap- 
plied between the electrodes of the gen- 
erator, and that this increase is apparently 
directly proportional to the increase in 
voltage. The insertion of a high resist- 
ance in the circuit decreases the quantity 
of electricity, and also decreases the 
quantity of ozone produced per coulomb 
of electricity passed through the gas. The 
production of ozone, when moist oxygen 
was passed through the generator, was less 
by from ten to fifteen per cent than when 
well-dried oxygen was passed. Conditions 
favorable to the economical production of 
ozone are: the surface and insulation of the 
generator, both internal and external, 
must be good; the oxygen must be dry; 
charging and discharging must take place 
as suddenly as possible, hence the resist- 
ance and inductance of the circuit should 
be reduced to a minimum.—Abstracted 
from the Physical Review (Lancaster), 
November. 
a 
Gas Turbines. 


In the last issue of the ELECTRICAL RE- 
view we published an abstract of a paper 
entitled “A Scientific Investigation of the 
Possibilities of Gas Turbines,” by Mr. 
R. M. Neilson. An abstract is here given 
of the discussion on this paper, in which 
many took part. Mr. Henry Davey de- 
scribed a small vertical boiler he had used, 
in which air and gas under pressure were 
burned in a firebox lined with firebrick. 
The flame passed out through water and 
steam spaces to a chamber at the top. A 
spring-loaded valve on the boiler allowed 
steam to pass from the latter into the 
gases when a certain boiler pressure was 
reached. The mixed fluid was then con- 
ducted to the turbine. Difficulty was met 
from the gases occasionally failing to burn 
in the firebox, which resulted in alarming 
explosions in the upper chamber. Mr. 
Davey had also tried igniting the gases 
in a separate apparatus, and found that a 
fairly constant pressure could be main- 
tained in this way. Professor Burstall 
thought that Mr. Neilson had taken a 
rather optimistic view of the case, though 


he himself believed that the difficulties 
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would eventually be overcome. Professor 
Burstall had devised a number of gas 
turbines, and found great difficulty in 
making a satisfactory one. One trouble 
lies in the poor efficiency of the rotary 
compressors. He thought that a gas tur- 
bine on the Parsons principle would be 
impossible, because the cooling effect 
would be so rapid as to prevent any reason- 
able efficiency. This would be the greater 
in the turbine, since practically all the 
gases come in contact with the metal sur- 
faces. In a reciprocating engine it is 
only the outer layers which touch the 
metal. Mr. James Atkinson anticipated a 
great deal of difficulty on account of the 
high temperatures which would be reached. 
This would cause rapid oxidation and a 
great scouring action. Mr. H. M. Martin 
thought that higher efficiencies could be 
obtained with rotary compressors, and 
mentioned one driven by a turbine, which 
has given an efficiency of sixty-one per 
cent. The compressor, it is probable, gave 
an efficiency of about eighty per cent. He 
suggested reducing both the temperature 
and the velocity of the hot gases by 
passing them through a nozzle built on 
the injector principle, so as to draw in 
air. Professor R. H. Smith also credited 
compressors with a better efficiency than 
those mentioned in the paper. He pointed 
out, further, that Carnot’s formula is de- 
duced for an ideal engine, and that it is 
an historical fact that every engine that 
worked successfully had had to cut down 
its upper temperature limit to get greater 
efficiency. Mr. W. J. A. London doubted 
whether a turbine of the Parsons type 
could be used with such hot gases. The 
edges of the blades would certainly not 
stand very high temperature for any 
length of time. He did not think that 
water-cooling would be practicable, since 
cooling the drum would protect the blades 
but slightly. Development along the line 
of the De Laval turbine seemed to him 
more probable. The steam turbine gains 
mostly because it expands the steam to a 
very low pressure. In reply to these re- 
marks, as well as to others, Mr. Neilson 
said that one advantage of a gas turbine 
would be the possibility of utilizing a 
greater expansion of the gases. The diff- 


culty of obtaining a metal suitable for 
constructing a turbine of the De Laval 
type was admitted, but it is not impossible 
that this might be obtained in the future. 
He thought that mixing the gases with 
air would not be practicable, on account 
of the large loss of heat which would thus 
be caused. He had little faith in a tur- 
bine cooled by circulating water.—Ab- 
stracted from Engineering (London), 
October 28. | 


- -~ 


2". S 


852 


Vol. 45—No. 21 


[NDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Electrical Specialties. 

The accompanying illustrations show 
several specialties which the Marshall 
Electric Manufacturing Company, Boston, 
Mass., has recently devised and placed on 


Fia. 1.—ANGLE WALL SOCKET. 


the market. Fig. 1 shows a special angle- 
wall socket for lighting show-windows and 
other places where incandescent lamps are 
used with shade-holders. The base of this 
socket is on an angle, and the shade-holder 
and shell are made in one piece. They are 
made both key and keyless, and with a 
pull mechanism to turn the lamp on and 
off by a chain. 


Fic. 2.—T.-H. ADAPTER. 


Fig. 2 shows a new T.-H. locking 
adapter which, when once screwed into 
the socket, can not be readily removed. 
This is accomplished by a number of 
spring wings or stops which bend down- 
ward when the adapter is screwed on or 
forward, but which catch on the porcelain 
of the socket when turned backward. 

Fig. 3 showa the new form of snap 
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Fic. 3.—Snap SWITCH. 


switch which this company has recently. 
designed. The working mechanism is 
made of hardened steel, and the mechanic- 
al features are decidedly simple. The 
mechanism consists of a spindle with a 
projecting arm which fits into a recess in 
the locking bolt, which, in turn, engages 
a four-stop ratchet. The springs are of 
tungsten steel with phosphor-bronze con- 
tacts. The cover—a unique feature of 
this switch—is lined by a cup of “Elas- 
toid” fibre made in one piece, without 
wrinkles or seams. The handle is claimed 
by the maker to be unbreakable. The 


bases are made both for open and con- 
cealed work. The entire switch is made in 
accordance with the National Standard 
Code in every respect. 


Transmission of Messages Simulta- 
neously Over the Same Wire. 
Professor Mercadier, of the French 

High School for Posts and Telegraphs, 

has invented a new system for sending 

a number of messages simultaneously 

over one wire. In this method an alter- 

nating current is employed, and its fre- 
quency depends upon a tuning fork hav- 
ing a certain definite number of vibra- 


tions. The current in such an interrupted 
circuit can be broken by an ordinary key, 


The Whitney Tester. 

The Whitney Electrical Instrument 
Company, Penacook, N. H., is manufac- 
turing a lineman’s testing set, to take the 
place of magnetos in testing out lines and 
electrical apparatus for continuity of cir- 
cuit and freedom from grounds and 
crosses. The tester shown in the illus- 
tration consists of a simple and strongly 
constructed voltmeter mounted together 


with a couple of batteries, a small rheo- 


stat and a pair of terminals in a hardwood 
box. 

The connections in the box are such 
that, when the cord ends are touched to- 
gether, the batteries are applied directly 


WrttNey LINEMEN’s TEstT SET, 


and signals transmitted over the line by 
an induction transmitter. At a distant 
station are a number of so-called mono- 
telephones, which respond to a current 
of predetermined frequency and are tuned 
to the forks in the circuits at the sending 
station. Each particular circuit has its 
own telephone, which is connected by 
tubes with the ears of the receiving oper- 
ator and responds to the signals made 
at the sending station. In all twelve 
transmission circuits are provided, so 
that twenty-four messages may be sent 
over the line simultaneously. 


to the voltmeter terminals, the rheostat 
being so adjusted that the voltmeter then 
shows full scale. If a resistance be inter- 
posed between the terminals it will be m 
series with the voltmeter, the needle of 
which will then fail to reach full scale 
deflection by an amount proportional to 
the value of the resistance. : 

A table showing what number of scale 
divisions corresponds to different resist: 
ances is secured in the cover of the bor. 
so that in taking a reading all that !8 
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necessary is to touch the cord terminals 
to the circuit to be tested and then read 
the resistance by reference to the table. 
The maximum current that can be drawn 
from the batteries is the exceedingly 
small amount required by the voltmeter. 
The rheostat is made adjustable from the 
outside by means of a screw-driver, so 
that after the battery voltage has fallen 
off the instrument can still be made to 
give full deflection on a short-circuit. The 
testers are made in two ranges, one giving 
a deflection through 5,000 ohms maximum 
and the other through 25,000 ohms maxi- 


mum. 
Machado & Roller, 203 Broadway, New 
York city, are sales agents for this ap- 


paratus. 
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The New “ Standard” Dry Battery. 
The following details of construction 


and performance of the new “Standard” 
40 
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and the watt output while the cell was 
discharging through a resistance that 
maintained a uniform discharge rate of 
two amperes. The starting electromotive 
force with the resistance in circuit was 
1.18 volts, three hours and ten minutes 
was required for the voltage to drop to 
0.3 volt, the drop being uniform in respect 
to time. On releasing the cell from the 
test, the voltage recovered to 1.2 volts in 
twelve hours. 

Fig. 2 shows the discharge curves of a 
cell having a constant resistance of 0.179 
ohm in circuit. The current started at 
five amperes, and after a period of two 
hours had dropped slightly below two 
amperes. On open circuit the cell quickly 
recovered to 1.2 volts, as in the first test. 

Fig. 3 shows the behavior of the cell 
under short-circuit, and its subsequent re- 
covery. The cell was short-circuited 
through 0.56 ohm and started with ten 
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interrupted load, the cell ran for three 
hours and twenty-five minutes with rests 
between each hourly period. It was found 
that the current fell uniformly from 6.2 
amperes to 5.2 amperes during the test, 
the open circuit voltage falling proportion- 
ately. Immediately after this test another 
was made on the same cell, in which the 
interrupter was changed to increase the 
short-circuit period from one-thirtieth to 
one-quarter of the running time. This 
test extended over a period of twenty-eight 
hours of running time, and sixty-nine 
hours and twenty-six minutes in rests. 
The latter were divided into approximately 
hourly periods. At the start of the second 
test the cell showed a discharge of 4.2 
amperes; at the close, 1.2 amperes. The 
capacity for delivering current fell off 
uniformly throughout the run. At the 
close of the test the cell showed a strong 
tendency to recover its voltage and current- 
producing capacity. 

The manufacturer of this cell is Will- 
lam Roche, 52-54 Park Place, New York 
city. 

eee en , 

A Departure in Street Railway 

Service. 

The Boston & Northern Railway and the 
Old Colony Street Railway, of Boston, 
Mass., have created a passenger depart- 
ment with headquarters at 309 Washing- 
ton street, Boston. Mr. Robert H. Derrah 
has been appointed passenger and adver- 
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tising agent of the two companies. Under 
his supervision the public will become 
more fully acquainted with the many sea- 


dry battery will be of interest to users of 
this class of apparatus. The cell weighs 
about two pounds complete, including paper 
carton. The internal resistance has been 
determined to average 0.12 ohm with a 
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Frae. 2.—Vo.LTaAGE AND AMPERE CURVES. 


voltage of 1.52, while the short-circuit 
current is from fifteen to eighteen 
amperes, 

The curves shown herewith have been 
developed from data secured by exhaustive 
tests. Fig. 1 shows the drop in voltage 


amperes discharge. In two hours and 
fifteen minutes the current had dropped to 
two amperes. On release, the electromo- 


tive force immediately recovered to 0.7 
volt, and in two hours and forty minutes 
to 0.965 volt. A further test was made, 
in which the conditions that would obtain 
in automobile service were duplicated as 
nearly as possible. When operated under 


shore resorts, historical places and op- 
portunities for recreation which the lines 
of these two companies furnish. In ad- 
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Fic. 3.—DISCHARGE ON SHoRT-CIRCUIT, AND RECOVERY CURVE. 


dition to these resorts the company owns 
and maintains a number of other parks 
during the summer months. 

Mr. Derrah, the new passenger agent, 
is well known to the street railway 
fraternity, and has been prominently con- 
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nected with the problem of creatıng 
pleasure travel on trolley lines through- 
out the New England states. 

The companies which Mr. Derrah repre- 
sents operate 800 miles of street railways 
north and south of Boston, extending from 
Nashua, N. H., through the state of 
Massachusetts to Providence and Newport, 
R. I. These systems serve some twenty- 
two cities and sixty-six towns, with a total 
population of over 2,000,000. 


The Automatic Electric Company at 
the World’s Fair. 

The Automatic Electric Company, 
Chicago, Ill., announces that the Jury of 
Awards of the Louisiana Purchase Expo- 
sition has awarded the grand prize to its 
exhibit of automatic telephones and 
switchboards. This award is for general 
excellence in group 70, which includes 
all forms of telephone switchboards, tele- 
phones, telephone apparatus, appliances, 
and appurtenances and supplies. 

The company’s exhibit is one of the 
most interesting and noteworthy at the 
exposition. It occupies a conspicuous 
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AUTOMATIC ELECTRIC CoMPANY’S EXHIBIT AT THE WORLD’s FAIR. 


position in section 24 of the Palace of 
Electricity, and is housed in a finely ap- 
pointed pavilion of its own. The exhibit 
proper consists of a complete automatic 
telephone exchange of the 10,000-equip- 
ment type, divided into two switchboards 
and having power equipment and all other 
accessories. To this exchange are con- 
nected a large number of telephones scat- 
tered throughout the exhibit and the 
Palace of Electricity. The automatic 
service has been in constant use by the 
officials of the electrical building since 
the opening of the fair. 

The exhibit is in charge of Harry S. 
Durant, of the sales department of the 
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Automatic Electric Company, assisted by 
James Strasburg, of the mechanical de- 
partment. 

The Automatic Electric Company has, 
within the past two years, equipped more 
than sixty cities in the United States with 
its automatic telephone apparatus. 


A New Conduit Pipe Hanger. 
The Atlas Hanger Manufacturing Com- 
pany, 1841 Park avenue, New York city, 


ii ST 


Fig. 1.—Conpbuir PirE HANGER. 


is offering a new conduit-pipe hanger 
which is intended to overcome the usual 
difficulties of 
providing a sat- 
isfactory sup- 


port for electric conduits in exposed places. 
Tt enables conduits to be hung within one 
inch of the ceiling or support. 

It is made in a number of styles, as 
shown in the illustrations. Styles A and 
B are made to take pipes varying in size 
from three-eighths inch to one inch in 
diameter. Style A, shown in Figs. 1, 2 
and 3, consists of a hollow spherical shell, 
cast in two pieces, and mounted on a 
pivot; the shell is made to grip the pivot 
by means of two small screws. The pivot 
is furnished either with a wood screw, or 
an I-beam clamp as shown. 

The clamp is adjustable to any size of 
beam. Style B is similar to style A, 
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except that it is cast in one piece. It 
can be used either with a wood screw or 
beam clamp. 

Style C is split horizontally and hinged. 
It is used in places where it is desirable 
to move the conduit without disturbing 


Fic. 2.—Conpnuit Pipe HANGER. 


the beam clamp. Fig. 4 shows style D, 
which is made for the larger sizes of pipe, 
and can be used with a clamp or wood 
screw. 

Style J, Fig. 5, is similar io style A, 
but is adapted for use as a junction box. 
It is heavily coated on the interior with 
enamel for insulation purposes. One or 
more outlets are tapped, if desired. 


Fic. 3.—Conpbuit PirE HANGER. Fie. 4.—CONDUIT PIPE HANGER. 


The smaller sizes are made of brass or 
malleable iron, and polished or nickeled. 


Fio. 5.—Conputt Pipe HANGER. pa 
The hangers for pipes over one Lae 
diameter are made only of malleable 11001- 
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A New Form of Patented Reflector. 

The accompanying illustration shows 
the new “X-ray” reflector manufactured 
by the National X-Ray Reftector Company, 
185-187 Van Buren street, Chicago, Ill. 
‘hese reflectors are built upon scientific 
principles, and are so designed that the 
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to remove -the present exhibit at the con- 
clusion of the World’s Fair, and to make 
a permanent, practical exhibit, including 
the Allen-Bradley controller, at its works 
at South Bethlehem, Pa. 

The American Electric Fuse Company, 
of Chicago, which manufactures the Allen- 


A NEw Form oF PATENTED REFLECTOR. 


factor of reflection multiplies the lighting 
power of each lamp. The reflector shown 
herewith is a patent combination reflector 
for Welsbach lights. By its peculiar con- 
struction a single reflector is said to throw 
a twenty-foot circle of concentrated light 
from an ordinary height. These reflectors 
are applicable for use with either gas or 
electric lamps. ‘They are being largely 
used by prominent merchants for ex- 
tensive lighting. Marshall Field & Com- 
pany, Chicago, 11l., are using 1,500 of 
these reflectors. 
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Allen-Bradley Controllers Being 
Tested for Government Use. 

The Bethlehem Steel Company has in- 
stalled at its exhibit in the Mining Build- 
ing, at the Woerld’s Fair, St. Louis, a 110- 
volt, seven-horse-power Allen-Bradley elec- 
tric controller for use in connection with 
the naval gun, which forms the principal 
part of the Bethlehem Steel Company’s 
exhibit. The Allen-Bradley controller 
was selected by the engineer in charge, Mr. 
James Watters, as em bodying a number of 
new features, making it specially adapted 
for use in connection with big guns. 

It is stated that the Allem Bradley con- 
troller gives perfect control of the large 
gun with which it is being tested, and 
that it affords great adaptability to per- 
fection of aim and delicate handling. A 
number of United States and foreign 
naval and army officers have inspected the 
Allen-Bradley controller in connection 
with the Bethlehem Steel Company’s ex- 
hibit and have pronounced it highly suc- 
cessful. l 


The Bethlehem Steel Company proposes 


Bradley controller, states that it has made 
a number of tests with the Allen-Bradley 
machine, which demonstrate the fact that 
there is practically no limit to the con- 
trol which it affords in connection with 
the handling of big guns, either in land 
fortifications or on board battleships. The 
American Electric Fuse Company also 
states that the United States government 
experts, who are investigating the merits 
of the Allen-Bradley controller, have 
found it satisfactory in results upon al! 
tests made. 
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Annual Meeting of the American 
Trade Press Association. 

At the annual meeting of the American 
Trade Press Association, held at the 
rooms of the Hardware Club, New York, 
Thursday evening, November 10, the 
largest attendance in the history of the 
association was present. Mr. E. C. 
Brown, who has been the able and popular 
secretary and treasurer of the association 
for the past four years, was presented 
with a beautiful and elaborate silver set 
in recognition of his services and the 
good will of the members of the associa- 
tion. Officers were elected as follows, 
after which the annual dinner followed : 
president, J. H. McGraw; vice-president, 
J. A. Hill; second vice-president, F. E. 
Saward; third vice-president, E. C. 
Brown; secretary-treasurer, L. J. Mont- 
gomery. Directors: J. D. Crary and 
Franklin Webster. 

Mr. E. P. Harris delivered an in- 
teresting address on “The Function and 
Management of the Specialized Journal,” 
which was discussed by a number of those 


present. 
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Electrifying the New Williamsburg 
Bridge. 

As was noted recently cars were started 
running over, the new Williamsburg bridge, 
the most recent link connecting the 
boroughs of Manhattan and Brooklyn, to 
be thrown open to the public. It may be 
remembered that it is but a short time 
since the contract for electrical con- 
struction was awarded, so that its com- 
pletion is a matter of congratulation to 
the number of daily travelers that it 
accommodates. 

The electrifying of the double tracks 
operated by the Brooklyn Heights Rail- 
road Company, paralleling the south road- 


way, has recently been completed by the 
firm of J. G. White & Company, incor- 
porated, 43-49 Exchange Place, New York 
city. The contract for the work was un- 
dertaken through Naughton & Company, 
who had the contract for the track and 
overhead work. The track work by Naugh- 
ton & Company is an excellent piece of 
work, of standard construction through- 
out. The overhead construction, includ- 
ing troughing, special terminal work, 
bracket construction, plaza work, overhead 
feeders and track return feeders, is of 
unusually heavy special construction and 
is also a most creditable piece of work. 

At the Manhattan end of the bridge the 
overhead construction is of special steel 
lattice girders, supported on steel poles 
and by attachment to the permanent 
bridge structure. This superstructure is 
about 300 feet long and covers the five 
cross-overs at the Manhattan terminal. It 
is built of special hardwood oak troughing, 
to which are attached special bar iron fit- 
tings on which the trolley wheel operates. 
The contact bar is three-eighths inch bv 
two and one-half inches, supported at 
frequent points by insulated hangers. The 
frogs and crossings are built up of sheet 
steel. This construction is necessary be- 
cause of the large currents required for 
the handling of the immense number of 
cars switching at the terminals. The de- 
tails of this special overhead troughing 
are shown in Figs. 1 and 2. 

Heavy mast-arms are erected along both 
approaches to the bridge proper, extend- 
ing over the double track. These mast- 
arms are fastened by special fittings to 
the structural work of the bridge and are 
provided with two heavy guy rods, with 
turnbuckles. The two trolley wires are 
supported to a span-wire along under the 
bracket. The mast-arms consist of two 
and one-half inch extra strong pipe, 
eighteen feet in length. The construction 
is shown in Fig. 3. 

There are about 10,000 lineal feet of 
single troughing constructed of selected 


oak and fitted with expansion joints at 


intervals. The troughing is supported 
everv twenty feet on transverse girders by 
cleats, and at intermediate points by 
special hangers attached to cross-beams 
fastened to the longitudinal girders. The 
trolley wire is of 3/0 Phono-Electric tvne, 
supported every fifteen feet by insulating 
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| hangers. The troughing, as arranged over 


pansion and contraction amounting to ap- 
each track; is shown in Fig. 4. 


section. This joint is about eight feet in 
proximately fourteen inches at cach joint. 


length and is suspended by special hangers 
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THe New WILLIAMSBURG BRIDGE. Fics. 1 AND 2.—DETAILS OF OVERHEAD TROUGHING. 


Fie. 3.— : ; 

Fic. 4.—TROLLEY WIRE TROUGHING AND FEEDER he E A on wane 

At the two anchorages special'y designed This trolley expansion joint operates very from the troughing, which is also designed 
expansion joints are provided for each satisfactorily and causes no sparking of for similar expansion. This expansion 
trolley wire, in order to allow for the ex- the trolley wheel and requires no insulated joint is shown in Fig. 5. 
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There have been erected fifteen miles of 
782,000 circular mils stranded weather- 
proof aluminum cables. Of this about 
eight miles are overhead for the positive 
feeders and seven miles are along the 
tracks for negative returns. The posi- 
tive feeders are erected on special eight- 
pin malleable iron cross-arms attached to 
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tached to the bridge structural work by 
wrought-iron clamps. 

The negative feeders are erected on 
heavy porcelain insulators attached by lag 
bolts to the inside of the six-inch by six- 
inch guard timbers, there being eight 
track return feeders, two on each guard 
timber. 


—— 
) 3 


| 
ha / 


(= 


as DI 


857 


finished condition in Fig. 6. On the 
Brooklyn plaza heavy steel poles are 
erected for the support of the over- 
head work. This work was done in ac- 
cordance with the Brooklyn Heights Rail- 
road specifications, necessitating special 
patterns, pull-offs, frogs, etc. Part of the 
plaza work is shown in Fig. 7. 
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THE New WILuAMsBURG BRIDGE. Fio. 5.—THE Expansion JOINT. Fie. 6.—Ta& Swrrcamoose. Fic. 7.—OvVERHEAD WORK 
AT THE BROOKLYN APPROACH. Fic. 8.—THE BRIDGE FROM BROOKLYN, LOOKING TOWARD MANHATTAN. 


the bridge structural work over the mast- 
arms on the approaches, and the cables are 
o ported on malleable iron pins with 
avy feeder insulators. Along the bridge, 
iaar the towers where troughing was 
oe for the trolley wire, the feeders 
re supported by heavy oak cross-arms at- 


A special steel frame switchhouse has 
been built on the Brooklyn approach near 
the bridge tower. This switchhouse is 
covered with corrugated iron, and from 
this point the overhead and track return 
feeders are extended. This switchhouse, 
with cable connections, is shown in an un- 


This work was constructed for the de- 
partment of bridges, city of New York, 
under direction of Mr. Kinsey I. Martin, 
engineer in charge of Williamsburg bridge.. 
and the work reflects great credit upon 
the sub-contractors, J. G. White & Com- 


pany. 
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DOMESTIC AND EXPORT. 


WIRELESS TELEGRAPHY IN CHILI—It is stated that a 


system of wireless telegraphy will connect Punta Arenas with the 
rest of the country. 


CALUMET & ARIZONA POWER PLANT TO BE DOUBLED— 
The Calumet & Arizona power plant in Douglas, Ariz., is to be 
doubled. The new engines for this purpose have been ordered. 
This step has been found necessary owing to new indications show- 


{ng an unlimited ore supply on the junction property of the Calumet 
& Arizona. 


EXTENSION OF THE SYRACUSE RAPID TRANSIT SYSTEM 
—The Syracuse Rapid Transit Railway is to extend its line from 
East Syracuse to Minoa. The line will parallel the New York 
Central tracks for part of the distance and will be about three 


miles long. The company expects to complete the work before 
Christmas. 


ELECTRIC ROAD FOR CHIHUAHUA, MEXICO—It is stated 
from Chihuahua that a syndicate has been formed and that negotia- 
tions have been practically completed for the acquisition of the 
existing horse lines in Chihuahua and the Mineral railroad. Both 
of which will be at once converted into electric traction. The 
contracts for rails, equipment, electric plant, etc., are being pre- 
pared, and will entail an expenditure of at least $1,000,000. 


MEXICAN ELECTRICAL NOTES—Plans for the extension of 
the Federal District Tramway Company, which concern is con- 
trolled by the London financial house of Wernher, Beit & Company, 
have been submitted to the Mexican government for approval. 
The equipment for the new lines will be purchased in the United 
States. The general manager of the system is Mr. W. W. Wheatley, 
formerly general manager of the Public Service Corporation of 


New Jersey. About twenty-five miles of new road will be con- 
structed. 


WATER-POWER PLANT AT SEVEN FALLS, QUEBEC—The 
Quebec Electric Company is about to let contracts for the con- 
struction of a large water-power plant at St. Anne and Seven 
falls. The plans are now approved, and the work of organization 
arranged. The construction of the dams necessary, and ‘the 
foundation work in connection with the power-houses at each 
of the falls will be commenced without delay. Water will be taken 
from Seven falls at 374 feet. The two falls will develop, at low 
water, between 22,000 and 25,000 horse-power. 


POWER-HOUSE OF THE ROCHESTER, SYRACUSE & 
EASTERN RAILROAD—The power-house of the Rochester, Syra- 
cuse & Eastern Railroad is to be erected at Lyons, N. Y. The 
power-house with its side tracks, coal sheds, trestles and out- 
buildings will cover ten acres of land and will give employ- 
ment to forty men. The machinery ‘will be of 7,500 horse-power 
and will be furnished by the General Electric Company. The plans 
and specifications for the power-house call for a building 300 by 187 
feet. The building with its equipment will cost upward of $400,000. 


ELECTRICITY ON THE NEW HAVEN ROAD—The New York, 
New Haven & Hartford Railroad Company, it is stated, will 
begin work soon on its new proposed six-track electric rapid 
transit system from New Rochelle to Harlem river. The company 
intends to spend $15,000,000 on improvements. Property has been 
purchased east of the tracks at New Rochelle, where a $100,000 
station will be erected. Three hundred men will be put to work at 
first in starting the many improvements intended. A corps of engi- 
neers, surveyors and contractors who will be in charge of the work 


have opened offices at New Rochelle. 
a 


AUBURN & SYRACUSE ELECTRIC RAILROAD TO DOUBLE- 
TRACK PART OF ITS SYSTEM—The Auburn & Syracuse Electric 


Railroad Company has decided to expend $100,000 in double-track- 
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ing five miles of its road west of the Syracuse city limits, and 
in the purchase of new cars and other equipment. The work will 
be done -in connection with the establishment of a park and sum. 
mer resort on the highlands overlooking the valley and Onondaga 
lake. The park will be laid out and built by the Edgecliff Park 
Company, which is to be incorporated with a capital of $50,000. 


The park company will be controlled by the railroad company, 
but will be a separate organization. 


DOMINION GOVERNMENT TO CONTROL WIRELESS TELEG- 
RAPHY—A suggestion has been received from the British govern- 
ment that Canada should undertake the supervision of wireless 
telegraphy in the Dominion. It is understood, therefore, that meas- 
ures will be taken in that country to control wireless telegraphy. 
There is a clause in the Marconi charter which gives the right to 
the government to appropriate it in the course of time, and it is 
undertood that no additional charter will be granted. In time of 
war, the government could at present have sufficient control over 


the Marconi charter, so that it is not likely any immediate steps 
will be taken to buy out the system. 


COMMITTEE OF EXPERTS APPOINTED BY PENNSYLVANIA 
RAILROAD—What is to be known as the Mechanical and Elec- 
trical Advisory Committee of the Pennsylvania Railroad Company's 
New York extension has been appointed by President Cassatt. This 
committee consists of Theodore N. Ely, chief of motive power; W. 
H. Baldwin, president of the Long Island Railroad; A. W. Gibbs. 
general superintendent of motive power; D. S. Newshall, pur- 
chasing agent, and A. S. Vogt, mechanical engineer of the Penn- 
sylvania Railroad. The committee is to advise with President 
Cassatt in relation to all plans and specifications for mechanical 
and electrical work in connection with the tunnels, power-houses, 
electric locomotives, cars, etc., involved in the New York terminal 
scheme, including the electrification of some of the local lines on 


Long Island, which are to run out of the Pennsylvania terminal 
in New York. 


THE EARNINGS OF THE ST. LOUIS TRANSIT COMPANY— 
The merger of the St. Louis Transit Company into the United Rail- 
ways Company, of St. Louis, has been consummated, and the latter 
company will in the future have charge of the property. As far as 
it earnings are concerned, the St. Louis Transit Company passes out 
of existence making a very fair record. From the beginning of 
the present year the company has made gains both in its gross 
earnings and service. Last month its total gross earnings were 
$1,095,842. Its total for the year up to October, amounted to 
$8,394,143. The earnings for October, 1904, exceed those of October, 
1903, by $431,867.55. At the present rate of increase it is believed 
that the total gross earnings for the year ending December 31 will 
be at least $10,000,000. The total gross earnings for 1903 were 


$7.259,460, or $1,134,683 less than the earnings for the first teu 
months of 1904. 


CONSOLIDATION OF WABASH VALLEY COMPANY AND 
FORT WAYNE & SOUTHERN RAILROAD—The transfer of the 
securities of the Fort Wayne & Southwestern road to the Wabash 
Valley company, is complete. The road is now the property of the 
corporation which owns the interurban line to Logansport, including 
the city line at Fort Wayne, Wabash and Peru. It also owns the 
electric lighting plant at Fort Wayne and the franchise for a heat- 
ing plant. L. O. Williams, formerly superintendent of the South- 
western, is interurban division superintendent of the road from 
Fort Wayne to Logansport, including the Wabash and Peru city 
lines, with headquarters at Huntington. E. C. Folsom will be 
superintendent of transportation and maintenance of way, and sta- 
tioned at Fort Wayne. C. H. Fansler, master mechanic, is to have 
charge of the maintenance of all cars, with office in Fort Wayne. 
M. J. Kehoe, chief engineer and electrician, is to have charge of 


all power and substations from Fort Wayne to Logansport, with 
office in Fort Wayne. 
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PERSONAL MENTION. 


MR. HENRY A. JAMES, of Lakewood, N. J., has been elected a 
director of the Farmington Street Railway, operating a trolley line 
between Hartford and Farmington, in Connecticut. 


MR. ROGER CONANT has been appointed consulting engineer 
of the Aurora, De Kalb & Rockford Traction Company. Mr. Conant 
has recently been engaged in traction work in Boston. 


DR. LOUIS BELL will give a course of four lectures before the 
General Electric Engineering Society, Lynn, Mass., during the next 
few months. The first lecture was delivered at the regular meeting 
held on Wednesday, November 9. The first three lectures deal with 
the subject of illumination. The subject for the fourth lecture has 


not been announced. 


MR. W. B. T. BELT has been appointed general superintendent 
of the Nebraska Telephone Company. Mr. Belt was recently 
manager of the Omaha branch and has been with the company for 
fourteen years. Mr. H. P. Ryner, formerly manager of the South 
Omaha branch, has been promoted to Mr. Belt’s position, and Chief 
Inspector Carter, in turn, is to fill the position left by Mr. Ryner. 


MR. F. A. STRATTON, of Mount Vernon, N. Y., has been elected 
president of the Westchester Lighting Company, of New York. Mr. 
Stratton has been vice-president of the company for the past six 
years. In this time he has extended its electric and gas plants 
to twenty-two cities and towns in Westchester County and the 
Bronx. The company is capitalized at $22,500,000, and it is said 
that extensive improvements are contemplated. 


CAPTAIN CHARLES DeF. CHANDLER, of the signal corps, 
U. S. A., has been relieved as transport quartermaster in charge of 
the United States cableship Burnside by Captain Charles S. Wallace, 
of the signal corps. Captain Chandler goes to the signal corps post at 
Fort Myer, Va., and the cableship will go very shortly to the Philip- 
pine Islands for regular service. The war department has thirty- 
five cables in the Philippines, connecting all the important islands 


and cities. 


MR. O. L. REMINGTON, formerly of Brownsville, Ind., but now 
of Melbourne, Australia, is visiting the United States in behalf of 
Messrs. William McLean & Company, manufacturers’ agents for 
machinery and supplies. Mr. Remington has now been in Australia 
during quite a long period of years and the senior member of the 
firm, Mr. William McLean, is a pioneer in the field of imports in 
Australia. There probably is no better known firm in their line in 
Australia than Messrs. McLean & Company. Connections are also 
maintained in Tasmania and New Zealand and manufacturers 
desirous of promoting their foreign trade in these countries would 
do well to communicate with Mr. Remington at Brownsville, Ind., 


where he makes headquarters while in this country. Mr. Remington — 


leaves for Europe in about two weeks, but will return here about 
January 1 on his way to Australia. 


MR. W. A. NELSON was appointed superintendent of equipment 
of the Allis-Chalmers Company, October 1, 1904. Immediately 
after his resignation as assistant superintendent of the Westing- 
house Electric and Manufacturing Company became effective, he 
began work with the Allis-Chalmers Company. Mr. Nelson has had 
an extended experience and a noteworthy business career in the 
handling of machine shop propositions. He will have duties in 
connection with all the works of the Allis-Chalmers Company. 
Mr. R. C. Wright, who for several years was in charge of the 
designing of special tools and fixtures used in the manufacture of 
Steam turbines at the East Pittsburg works of the Westinghouse 
Machine Company, has resigned to accept a similar position at the 
Milwaukee works of the Allis-Chalmers Company. Mr. Charles F. 
Barth has recently been appointed foreman of the steam turbine 
department at the West Allis works of the Allis-Chalmers Com- 
pany. Mr. C. A. Derby has resigned his position as assistant mana- 
ger of the Lyon Cypress Lumber Company to join the selling staff 
of the Allis-Chalmers Company in its saw-mill department. Mr. 
Derby brings to this new position a valuable and varied experience, 
having been general manager of the F. B. Dubach Lumber Company, 
and previously in the engineering department of the Colorado Fuel 
and Iron Company, at Pueblo, Col. 
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ELECTRICAL SECURITIES. 


Immediately following the election an extremely bullish senti- 
ment gave rise to record dealings in the New York stock market. 
It is not often that shares reach a 2,000,000 mark, but this was 
the case on the Wednesday following the election, and even this 
record was exceeded later in the week. It is worth noting that, 
notwithstanding the activity of selling, there was sufficient active 
buying to carry prices to a higher record than has prevailed at 
any time before this year. 

While, in many directions, there is evidence of a growing im- 
provement in industrial conditions, it is in the transportation 
industry that the most promising revival is apparent. Since July 
the railroads have been reporting steady and progressive increase 
in earnings. These reports also show increased economy in opera- 
tion, which consequently has resulted in larger expansions in the 


net profits. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 12. 


New York: Closing. 
Brooklyn Rapid Transit................06. 6734 
2183% 


Consolidated GaS.......... ccc cece ee eee eee 


General Blectric..... ccc ccc c esas ec cen ee ese 180% 
Interborough Rapid Transit................ 155 
Kings County Electric................00 ce. 203 
Manhattan Elevated................. ce eeee 164% 
Metropolitan Street Railway................ 123% 
New York & New Jersey Telephone........ 15814 
Westinghouse Manufacturing Company...... 192 


Manhattan Railway directors, at their annual meeting, reelected 
directors. At a meeting of the directors later in the day officers 
were reelected. ; 

The Commercial Cable Company is sending to its stockholders 
notice of a special meeting to be held in New York city on Novem- 
ber 22, 1904, to act upon a proposition to alter the company’s cer- 
tificate of incorporation. It is proposed to give the company power 
to purchase and dispose of the stock and bonds of any foreign or 
domestic corporation. It is also proposed to give the company power 
to lease or sell its property and franchise to any telephone cor- 
poration, provided such lease, sale or purchase shall have been 
ratified by a three-fifths vote of the directors and stockholders. 


Boston: Closing. 
American Telephone and Telegraph........ 143% 
Edison Electric Illuminating............... 243 
Massachusetts Electric..............ccceeee 551 
New England Telephone.................00. 134 
Western Telephone and Telegraph preferred. 99 

Philadelphia : Closing. 
Electric Company of America.............. 10¥, 
Electric Storage Battery common.......... 75 
Electric Storage Battery preferred.......... 75 
Philadelphia Electric...................00. 8% 
Union “Traction ts: i455 hseeaek ae ahead ba ek 5814 
United Gas Improvement.................. 106% 

Chicago: Closing. 
Chicago Telephone.............. ccc ccc ec eee 145 
Chicago Edison.............. cc cece ccc cee 166 
Metropolitan Elevated............... cece can 67 
National Carbon common................0e. 40% 
National Carbon preferred.................. 10814 
Union Traction common................... 11 
Union Traction preferred.................. 37% 


OBITUARY NOTICE. 


MR. WILLIAM A. LAWRENCE, a pioneer electrician of Balti- 
more, Md., died at his home in that city on Saturday, November 5. 
He was for many years engaged with the firm of Davis & Watts 
and invented many appliances in developing the telephone. Mr. 
Lawrence was probably the first man who actually fitted up electric 
lights in Baltimore, having installed them for exhibition at one 
of the Maryland Institute fairs. During the last few years Mr. 
Lawrence had retired from active work and served as consulting 
electrician for the Viaduct Manufacturing Company, of which 
establishment he was for many years superintendent. Mr. Lawrence 
leaves a widow, who was Miss Mary A. Beadenkopf. His brothers 
are Rev. Edward A. Lawrence, of Pikesville, and Mr. Millard Law- 
rence, of Philadelphia; his sister is Mrs. William Gray, of Balti- 


more. 
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NEW INCORPORATIONS. 
ST. PAUL, MINN.—The H. & W. Telephone Company. $4,995. 


COLUMBUS, OHIO—New Lebanon Telephone Company. $10.000. 


CLINTON, IOWA—Twin City Telephone Company. 


$600,000; 
in Illinois, $30,000. 


COLUMBUS, OHIO—Burton Telephone Company. 


Increased 
from $15,000 to $25,000. 


ELLSWORTH, WIS.—The Pierce County Telephone Company. 
Increased from $10,000 to $30,000. 


SANTA MONICA CAL.—The Telephone and Telegraph Company, 
of Santa Monica and Ocean Park. $250,000. 


JOHNSONVILLE, N. Y.—Johnsonville Telephone Company. $500. 


Incorporators: J. D. Van Wirt, G. I. Haner, E. H. Abbott, Johnson- 
ville, N. Y. 


MILWAUKEE, WIS.—Keelyn Electric Company. $15,000. 


- Incorporators: Peter Keelyn, Benjamin Burdick and Henry 8. 
Schwendener. l 


LINCOLN, NEB.—Ashland Light, Mill and Power Company. 


$15,000. Incorporators: Charles H. Brown, Randall K. Brown and 
- J. C. Railsback. 


PITTSBURG, PA.—The Peoples Traction Company. $10,000. 


Incorporators: C. S. Mitchell, C. J. Braun, Jr., W. B. Carson, J. L. 
Foster and C. W. Lepper. 


BOTKINS, ALA.—Botkins Telephone Company. $20,000. Incor- 


porators: S. H. Mendenhall, Capitola Mendenhall, Charles Bisley, 
J. Miller and F. Baughman. 


WASHINGTON, D. C.—Fox River Electric Railroad Construction 


Company. $1,250,000. Incorporators: E. W. McCormick, E. M. Free- 
man and B. E. Kretschmann. 


MOBILE, ALA.—Prospect Electric Light and Power Company. 


$10,000. Incorporators: George Whysall, W. A. Black, J. S. Webb, 
O. L. Neeresmer and J. W. Petty. 


TANNERSVILLE, N. Y.—Schoharie Light and Power Company. 
$40,000. Directors: C. E. Hewitt and M. G. Hubbard, Chatham, 
N. J., and H. A. Heyn, New York city. 


GUTHRIE, OKLA.—Hobart Light and Power Company. $50,000. 
Incorporators: Frederick Gale, of Chicago; George Sheldon, of 
Erie, Pa.; J. H. Carter, of Purcell, and Jacob Sears, of Hobart. 


ST. PAUL, MINN.—Mille Lacs & Minneapolis Electric Railway. 
$150,000. Incorporators: C. S. Kathan, Mora, Minn.; J. N. True, 
Little Falls; F. P. Quillen, Atkin, and C. H. Warner, St. Paul. 


WILTON, ME.—Wilton Electric Light and Power Company. 
$10,000. President, A. V. Adams, Wilton, Me.; treasurer, C. N. 


Blanchard, Wilton, Me.; directors, as above named and F. J. Goddard 
and R. C. Fuller, Wilton, Me. 


WILMINGTON, DEL.—Popocatapetl Company, of Jersey City. To 
engage in gas, electric and steam-heating plants, etc. $5,000,000. 
Incorporators: D. Henry Lang, Jersey City; Joseph W. Halsey, 
Passaic, N. J.; Henry L. Van Sykel. 


DAVENPORT, IOWA—lIowa City & Davenport Interurban Rail- 
road Company. To construct an electric line between Iowa City 
and Davenport. $100,000. Incorporators: Milton Remley, C. S. 
Ranck, Stephen Bradley, George W. Koontz and George E. Remley. 


ST. PAUL, MINN.—The Hutchinson & Western Railway Com- 
pany. To construct a line from Hutchinson through McLeod, 
Meeker and Kandiyhohi counties. $50,000. Incorporators: E. L. 
Gregory, W. E. Ellis, Cyrus A. White, E. H. Bass, C. C. White and 
H. M. Funson, all of Minneapolis. 


SAN FRANCISCO, CAL.—Southern Oregon Power Company. 
$500,000. Directors: Jesse W. Churchill, of Yreka, Cal.; A. J. 
Rosborough, of Oakland; Frank H. Ray, New York; C. R. Ray, 
Medford, Ore.; C. S. Denson, San Francisco; H. B. Denson, of San 
Francisco, and Harvey Yeaman, of San Francisco. 
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ENGINEERING SOCIETIES. 


THE FRANKLIN INSTITUTE—The November number of the 
Journal of the Franklin Institute contains the following two papers 
of interest to electrical engineers: “Discussion on the Individual 
Operation of Machine Tools by Electric Motors,” and “A Proposed 


Modification of the Perfect-Heat Engine Formula,” by Louis 
Illmer, Jr: 


WORCESTER POLYTECHNIC INSTITUTE, BRANCH OF A. I. 
E. E—A meeting of the Worcester Polytechnic Institute branch 
of the Américan Institute of Electrical Engineers was held on the 
evening of November 11. Professor Harold B. Smith, M. E., chair- 
man of the jury of awards on electric lighting at the St. Louis expo- 
sition, gave an illustrated lecture on “Electrical Engineering at the 
Louisiana Purchase Exposition.” The lecture described the elec- 
trical exhibits, the work of the jury of awards, the Electrical 
Congress, and the distribution of current for the illumination and 
other purposes of the exposition. About sixty persons were present. 
The next meeting will be held December 9. 


WASHINGTON UNIVERSITY BRANCH, A. I. E. E.—The first 
regular meeting for the current year of the Washington University 
branch of the American Institute of Electrical Engineers was held 
on Friday evening, November 11, at the Washington University 
Club, St. Louis, Mo. Fourteen members were present, thirteen of 
whom were student members; the attendance was considerably 
greater than that of last year. It was decided to meet regularly 
on the first Friday of each month. The programme consisted of the 
reading and discussion of papers originally presented at the 188th 
meeting of the Institute in Chicago, and also of one of the papers 
read at the 190th meeting of the Institute in New York. 


ELECTRICAL ENGINEERING SOCIETY OF LEHIGH UNI- 
VERSITY—The Electrical Engineering Society of Lehigh University 
has prepared an interesting programme of its monthly meetings 
for the university year.. The first meeting took place on October 19. 
An opening address was made by Mr. Richard H. Smith, and the 
following papers were contributed: “The Fourth Dimension,” Edwin 
L. Rich, and “The Heating of Magnetic Coils,” George S. Merwin. 
Professor William Esty, head of the electrical department, also 
made an address. Meetings will be held monthly, as indicated, and 
the following subjects will be considered: November 17, physics 
and transmission—‘“A 20,000-Volt Line at Utica, N. Y.,” Clarence H. 
Eastman; “Electrolysis,” Cameron D. Hayes, and “Recent Work in 
Physics,” Dr. William S. Franklin. December 15, electrical equip- 
ment of mines—‘Application of Electricity to Coal Mining,” William 
H. Grady; “Power Plant in Ore Mine,” Harry W. Protzeller; “Elec- 
trical Equipment of Pocahontas Coal Mine,” Charles E. Kendig. 
January 19, power—‘“Power Station at Reading,” George H. Shaeffer; 
“Practical Hints on Power-Station Management,” M. A. Maxwell; 
“Blectrical Equipment of Fall River Boat,” Chauncy M. Crawford. 
February 16, electrochemistry—‘“Electrolytic Refining of Copper,” 
Harry R. Lee; “Electric Energy Consumed in Electrolysis,” Dr. 
Joseph W. Richards; “Some Phenomena Connected with the Use of 
the Copper Voltameter for Determining H,” Barry MacNutt. March 
6, telephones—‘Insulation Testing of Telephone Lines,” Samuel H. 
Fleming; “Simultaneous Telephony and Telegraphy,” W. Raymond 
Ehlers: “A New Telephone System,” Dr. William Whitehorne. April 
27, railways—“Monorail System for Electrical High Speed,” Thomas 
B. Mickley: “Single-Phase Railway Motors,” Stanley 8. Seifert; 
“Electrical Features of the Rapid Transit Subway,” Ernest A. Rege 
stein. The final meeting will be held on May 27, when officers will 
be elected and there will be certain social functions. The present 
officers of the society are Richard H. Smith, president; Paul Cloke, 
vice-president; Earl V. Phelps, secretary; James H. Wiley, treasurer. 


TELEPHONE AND TELEGRAPH. 


ABILENE, KAN.—A line will be built from this place te Hope in 
the near future. 


GLADWIN, MICH.—The Billings Telephone Company has ex 
tended its line to Edenville. 


SILVER CREEK, NEB.—The Platte Valley Telephone Company 
will build in this vicinity soon. 


cia- 
LINCOLN, NEB.—The Archer Independent Telephone Ass 


tH). 
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tion has been incorporated at this place with a capital stock of 
$50,000. 


WATESTOWN, MICH.—The Grand Ledge ‘Yelephone Company, 
of St. John, will build a line to this city soon. 


GRAND ISLAND, NEB.—The Nebraska Telephone Company is 
laying three miles of cable within the city limits. 


ELIZABETH CITY, N. C.—The telephone line connecting this 
city with Weeksville has been placed in operation. 


BALTIMORE, MD.—T'he Manoken Telephone Company is build- 
ing a line between Princess Anne and Deal’s Island. 


DAWSON, MINN.—Telephone lines will be built out of this city 
into Cerro Gordo, Madison, and Lac Qui Parle townships. 


EMPORIA, KAN.—A new telephone line ig being built between 
Magda and Plymouth by the Plymouth Farmers’ Company. 


STERLING, ILL.—The Lee County Telephone Company has 
placed a contract for a new switchboard equipment to be installed 
in its new offices. 


QUEBEC, QUE.—The Bellechasse Telephone Company is ex- 
tending its line throughout the county of Lotbiniere, as well as the 
adjoining counties. 


RAKE, IOWA—Another telephone company is preparing to run 
a line into Rake in the near future. It is to be called the Erdahl 
Company, and will connect Rake and Frost. 


ST. JOHNSVILLE, N. Y.—The long-distance telephone line from 
the east, which has been in progress of construction for some time, 
has been connected with the Interstate office here. 


MIDDLEBURG, KY.—A telephone line has been erected from 
Dunnville, this county, to Eunice, Russell County, giving telephone 
connection with a large area of county heretofore inaccessible. 


WILMINGTON, DEL.—The Delmarvia Telephone Company has 
made application to the street and sewer commission to lay con- 
duits in a number of streets in order to introduce a new metallic 
system. 


UTICA, N. Y.—The subway improvements which have been con- 
templated for some time by the Central New York Bell Telephone 
Company have been commenced. The work will require an expendi- 
ture of about $50,000. 


WATERBURY, CT.—The Southern New England Telephone 
Company has started the work of excavating for the laying of 
30,000 feet of conduits in which to convey the various telephone 
wires underground. 


FOND pu LAC, WIS.—The work of the new switchboard that 
is being installed in the office of the Wisconsin Telephone Com- 
pany is being pushed as rapidly as possible, so that everything 
will be ready for use by the first of the year. 


SAN AUGUSTINE, TEX.—The Sabine Valley Telephone Com- 
pany will soon be established in its new offices in the Hollis Build- 
ing. The company has a force of men putting in new poles and 
will install a new switchboard, also improving the system in gen- 
eral in this city. 


JACKSONVILLE, FLA.—The independent telephone plant oper- 
ated in this city by the Jacksonville Telephone Company, and which 
was established in 1894, has been sold under foreclosure sale to 
Satisfy mortgage, and the exchange discontinued. The purchase 


was made by D. T. Gerow, trustee, for himself and other creditors. 


OAKLAND, CAL.—The Pacific States Telephone and Telegraph 
Company is putting all its wires in the business portion of the 
city underground as rapidly as possible. Permits were granted 
by the board of public works to the company to-day to construct 
three conduits in the heart of the business district to carry these 
wires. 


DUNKERTON, IOWA—The Blakeville Farmers’ Mutual Tele- 
phone Company has been incorporated with headquarters at this 
Place and a capital stock of $5,000. A system will be built at 
once. The officers are: president, C. W. Smith; vice-president, 
Martin Rinderkeschic: secretary, William Rodgers; treasurer, 
Sidney Weick. 
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UNIONTOWN, PA.—The Bruceton & Fairchance Telephone Com- 
pany has been incorporated in West Virginia with a capital stock 
of $100,000, and purposes to build a line from Bruceton, W. Va., 
fo connect with the lines of the Tri-State company at Fairchance, 
Pa. The officers are: J. H. Walls, Brockville, W. Va., president: 


FORT WORTH, TEX.—A telephone merger hag been effected 
whereby the independent exchanges at Brownwood, Goldthwaite, 
Coleman and Ballinger are brought into the new company. This 
company also takes in the long-distance line between Lampasas 
and San Angelo, with several branch lines. Additional long-dis- 
tance lines are to be put in as soon ag possible. 


ST. LOUIS, MO.—The Bell Telephone Company has secured a 


. Binety-nine-year lease of the northeast corner of Tenth and Pine 


streets and has given bond for $100,000 to erect a building within 
five years to cost from $350,000 to $500,000. The property has a 
frontage of ninety-seven feet on Pine street and a depth of 109 
feet to an alley on Tenth street, and is directly across the alley 
from the seven-story structure of the Bell company at Tenth and 
Olive streets. The proposed structure will be from ten to twelve 
stories in height, of steel frame, fireproof construction, occupying 


_ the entire lot, and will probably be connected by means of bridges 


spanning the alley, with the present structure. 
PITTSBURG, PA—wWork is being pushed by the Pittsburg & 


Allegheny Telephone Company on its line to Wheeling. The line . 


has been completed to Bridgeville. Rapid work is being done also 
on the Pittsburg & Allegheny’s new line to Butler. It seems prob- 
able that the entire thirty miles will be completed before Christmas. 
AS on the other Pittsburg & Allegheny long-distance lines, private 
right of way and a direct route have been obtained. Thig line 
will connect the Pittsburg & Allegheny with the independent tele- 
phones in northern Pennsylvania, reaching the principal towns, such 
as Warren, Girard and Titusville. Ultimately it will be a link in the 
independent route to Buffalo and other New York cities. 


NEWARK, N. J.—The New York & New Jersey Telephone Com- 
pany is planning to erect an uptown telephone exchange at Bloom- 
field avenue and Rowland street, which will cost $45,000. Plans 
of the proposed structure have been filed with the building depart- 
ment, and officials of the company say that work will be commenced 
as soon as possible. The building will be reserved entirely for 
the use of the company, and it will include offices and a telephone 
exchange. The structure will be three stories high and forty-six by 
sixty-two feet in dimensions. It will be of fireproof construction. At 
the office of the company it was said that plans have not been 
completed as to what business will be taken care of at the branch 
exchange. 


DES MOINES, IOWA—The Mutual Telephone Company is plan- 
ning to extend its line along the prairie city road, east of the city, 
about ten miles from the city limits. Work upon the new line 
will commence within a short time and will accommodate about 
250 farmers in that vicinity. The company is rapidly completing 
the work of installing the new plant in the building, and it is 
expected that by January 1 the plant will be in full operation. 
For a brief time two systems will be owned by this company, in- 
asmuch as it will continue the use of the old plant until the new 
one is in perfect working order. The connections will be made 
without inconvenience to the subscribers. It is the intention to 
use the old plant for country lines. 


TROY, N. Y.—The Johnsonville Telephone Company has been 
incorporated with the secretary of state to build and operate lines 
as follows: from the village of Johnsonville, Rensselaer County, 
to the villages of Valley Falls and Schaghticoke; also from Johnson- 
ville through the town of Pittstown to the villages of Melrose, 
Raymertown, Boyntonville, Potter Hill and to the city of Troy; 
also from Johnsonville to the villages of Buskork, West Hoosick 
and through the town of Hoosick; also from Johnsonville through 
the towns of Easton, White Creek and Cambridge to the villages 
of Greenwich and Cambridge. The capital stock is $500, and the 
directors are Jay D. Van Wirt, C. Ira Haner, Ernest H. Abbott, 
Clarence M. Herrington and Clarence E. Akin, of Johnsonville, 
and Hiram Sherman and E. D. Herrington, of West Hoosick. 
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ELECTRIC LIGHTING. 


CHAUMONT, N. Y.—An electric light plant may be established 
here. l 


JONESBORO, GA.—The new electric light plant has been placed 
in operation. 


SUMMERVILLE, S. C.—An electric light plant has been installed 
for street lighting. 7 


LINCOLN, NEB.—Work on the new municipal righting plant 
will be begun at omce. 


CRESTON, I0WA—Local men are agitating the installation of 
an electric Hight plant. 


EATONTON, GA.—The Eatonton electric power plant has been 
so enlarged as to double its capacity. 


DU BOIS, PA.—Falls Creek citizens have formed a company, 
and propose to install an electric light plant. 


ALLIANCE, NEB.—W. D. Rumer has sold his electric plant and 
franchises to R. J. Lawrence, of Denver, Col. 


GREENFIELD, MASS.—The Greenfield Electric Light and Power 
Company has its power from Gardner falls ready for use. 


HOLBROOK, MASS.—It is stated that the Randolph and Hol- 
brook electric lighting system will be extended to Brookville. 


e 
LITTLE ROCK, ARK.—The Forest City council has instructed 
the mayor to ascertain the cost of putting in an electric light plant. 


DANVILLE, KY.—Frank T. Snyder, of St. Louis, Mo., has se- 
cured a franchise from the city council to erect an electric light 
and power plant. 


DALLAS, TEX.—City Secretary E. T. Winslett will receive bids 
until December 1, 1904, on an electric light plant with a capacity 
of from 500 to 1,000 street arc lamps. 


LOCKPORT, N. Y.—The town board of Hartland has granted 
the Niagara, Lockport & Ontario Power Company a franchise to 
transmit electricity through the town. 


WEBSTER, MASS.—The extension of the service of the Webster 
Electric Company to Oxford, arrangements for which were perfected 
a few weeks ago, will be begun shortly. 


EVANSVILLE, IND.—Bids for lighting the streets of Evansville 
for five years from August 11, 1905, will be received by the board 
of public works Saturday, November 26. 


CHATTANOOGA, TENN.—The Chattanooga Electric Company 
has been granted a five-year franchise for street lighting. The 
city will pay at the rate of $6.49 per month per each light. 


NIAGARA FALLS, ONT.—The Electrical Development Company 
of Ontario, Limited, has awarded contracts, it is said, to the amount 
of $120,000 in connection with a proposed new power station. 


FAIRFIELD, IOWA—The city council has decided to put in, 
all over the city, new electric lights. It is said that between 
fifty and 100 will be installed and that they will be put in as 
soon as possible. 


LOS ANGELES, CAL.—The Edison Power Company is signing 
contracts for work on the Kern river power project the first of 
the year. The company has just completed power-house No. 2 in 
Santa Ana Cañon, northeast of this place. 


BENTON HARBOR, MICH.—Electric power will be transmitted 
to this city from the Chapin dam at Buchanan, the wires coming 
in over the interurban line poles. The power line over a private 
right of way represents an expense of $100,000. 


STAMFORD, N. Y.—It is stated that the Tannersville Electric 
Light Company will extend its system to Hunter and Tannersville 
next summer. The company will utilize the water power of 
Schoharie creek, but will also install a steam plant. 


NEW CASTLE, PA.—The council has granted a franchise to the 
Delaware Water and Improvement Company, of which James M. 
Seabury, of Philadelphia, is president, permitting it to operate an 
electric light and power plant for twenty-five years. 


SOUTH WINDHAM, ME.—The Mallison Electric Light and 
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Power Company, whose plant is located in this place, has been 
granted permission to extend its lines on several side streets of 
South Windham, and work on the same will be commenced at once. 


PARIS, ILL.—The City Gas and Electric Company has com- 
menced the erection of a new building, thirty-six by seventy-eight, 
in which will be installed new dynamos and other electrical ma- 
chinery. The old electric light system is to be replaced entirely 
by a new system. 


THERMOPOLIS, WYO.—The Thermopolis Electric Light and 
Power Company has decided to rebuild its plant, which was de 
stroyed by fire a few weeks ago, but will not again endeavor to 
generate power with water from the hot springs. The new plant 
will be located higher up the river. 


WEST CHESTER, PA.—The plant of the Ridley Creek Electric 
Supply Company will shortly be ready for operation, as work is 
being pushed. The power-house is now practically completed and 
ready for the installing of machinery, which will be of the latest 
pattern for generating current for light and power. 


BOONE, IOWA—At the annual meeting of the Boone Electric 
Company the following officers were elected: president and 
manager, John Reynolds; vice-president, C. E. Rice; secretary and 
superintendent, F. H. Richardson. The company will extend its 
lines and will install a number of new arc lamps at a cost of $2,000. 


LENOX DALE, MASS.—The Washburn Electric Company has 
been formed with the following officers: president, W. H. Wash- 
burn; vice-president, L. H. Hubin; manager, T. E. Moat, of North 
Adams; directors, the above named officers together with S. O. Tillot- 
son, Frank S. Tillotson, Joseph Cahalin and B. Lawton. The 
capitalization of the new company is $6,000. 


NORTHFIELD, VT.—The Northfield electric power-house, owned 
by the town, has been destroyed by fire, entailing a loss of $20,000. 
The fire was caused by a hot box in the engine pit, and as the 
floors were thoroughly oil-soaked, the fiames spread with such 
rapidity that the fire department found it impossible to save the 
structure. The insurance on the electrical plant is $10,000. 


BANGOR, ME.—The Stanford Mills Company has purchased 
from B. C. Jordan three mill privileges on Mousam river, and will 
build a large stone dam just above the town line. This dam 
will be forty feet high from the river bed, and 250 feet long. 
From the dam an iron flume six feet in diameter will extend to 


still water below, giving an eighty-foot head for the operation of 
an electric power plant. 


GUTHRIE, OKLA.—A territorial charter has been granted to 


- the Guthrie Electric Light and Power Company, with a capital 


stock of $150,000, and with Thos. H. Smith, of Denver, Col.; J. 
H. Cottingham and U. C. Guss, president of the Guthrie National 
Bank, as incorporators. This company has purchasea all the 
property of the former electric company here with its p.ant, fran- 


chises and good will, and will at once begin a number of improve- 
ments. 


JOPLIN, MO.—At a meeting of the new holders of the South- 
west Missouri Light Company’s stock, arrangements were made 
to improve the plant of the company at Grand Falls. The stock 
formerly owned by E. L. Martin and George L. Meyers, of Kansas 
City, has been purchased by George W. Moore, of New York; David 
D. Hoag, of Kansas City, and A. M. Barron, of Joplin. Mr. Moore 
was elected president of the company, Mr. Hoag vice-president and 
Mr. Barron secretary and treasurer. 


OAKLAND, CAL.—A new company, under the name of the 
Southern Oregon Power Company, has been recently organized 
under the laws of California, Alexander J. Rosborough, of Oakland, 
being the secretary. Jesse W. Churchill, of Yreka, is the presi- 
dent of the company, and the capital stock is fixed at $500,000. 
The company will do business in the Rogue river valley in southern 
Oregon. The dam and power-house at Gold Roy on Rogue river 
are finished and the power line is already built to Medford. The 
company expects to complete the entire project in six months, and 
anticipates an active market for its output in the mines, lumber 
districts and for irrigation. It will also light the town of Jack- 
sonville. 
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ELECTRIC RAILWAYS. 


NEW ORLEANS, LA.—It is proposed to build an electric road 
from this city to the county seat of St. Bernard, twelve miles 


below. 


ROCHESTER, N. Y.—Henrietta and Rush have granted fran- 
chises to the promoters of the electric road from Rochester to 


Elmira. 


TOLEDO, OHIO—The city council has passed an ordinance 
granting the Toledo Railways and Light Company a franchise for 
twenty-five years. 


BELCHERTOWN, MASS.—Plans have been outlined for build- 
ing a trolley line from South Hadley Center to Ware, through 
Granby, Belchertown and Enfield. 


MANKATO, MINN.—The county board has passed a franchise 
granting the Mankato Railway, Power and Lighting Company the 
use of the highways in building its interurban line. 


TAMPA, FLA.—John A. Graham, who operates the trolley car 
lines in Manatee County, has purchased the J. H. Mills franchise 
for an electric car line through Ybor City and to Sulphur Springs. 


POTTSTOWN, PA.—The contract for the grading of the Schuyl- 
kill Valley Traction Company’s extension from Sanatoga to Potts- 
town has been awarded, and work will be pushed throughout the 
winter. 


BANGOR, ME.—Considerable activity in electric railroad build- 
ing is looked for in Maine next year. Among the lines to be built 
will be one by the Eastern Traction Company between Bangor and 
Dexter, about thirty-three miles. 


CARBONDALE, ILL.—A corps of engineers has begun work on 
the new electric railroad to connect Jonesboro and Anna. The 
iine will probably connect with an extension of the Coal Belt 
Electric Railway and at Belleville with lines running from that 
city into St. Louis. 


LOGANSPORT, IND.—Work on the Kokomo, Marion & Western 
electric road, which will give this city a new connection with 
Marion, is progressing rapidly. Stone has been placed for the 
ballasting, a big portion of which will be completed before bad 
weather causes a suspension of work. 


HUDSON, WIS.—At the annual meeting of the Chicago, St. 
Paul, Minneapolis & Omaha Railway the purchase of the Chippewa 
Valley & Northwestern and the Eau Claire, Chippewa Falls & 
Northwestern railways was completed. Both companies were or- 
ganized by the Omaha for the purpose of building branch lines. 


MERIDAN MISS.—The Meridan Light and Railway Company 
has announced that it will spend about $100,000 at once on improve- 
ments of the line. Five hundred tons of new steel seventy-pound 
rails have been purchased, and the company will take up all the 
thirty-five, forty and fifty-six-pound rails on the line and replace 
them with the new rails. 


ELIZABETH, N. J.—A resolution giving to the Morris County 
Traction Company permission to construct a trolley road between 
this city and Summit has been passed by the board of freeholders. 
‘he ordinance stipulates that the road shall be constructed within 
twenty-two months and that work shall be commenced as soon as 
the necessary bonds have been filed. 


PITTSBURG, PA.—Work on the line of the Jeannette, West 
Newton & Monongahela Traction Company, between Webster and 
Greensburg, will begin early next spring. J. S. Cribbs, of West 
Newton, was elected president, and A. T. Smith, of Jeannette, sec- 
retary-treasurer at a recent meeting. The road, twenty-two miles 
long, will be built on private right of way. 


BENTON HARBOR, MICH.—The St. Joseph River Electric Rail- 
way Company has deposited $1,000 to guarantee the building of a 
new road to be completed next summer. The road will connect 
thousands of acres of fruit lands near this city and will also con- 
nect most of the best-known summer resorts along the river. 
Eventually the line will connect Dowagiac with Lake Michigan. 


KALAMAZOO, MICH.—There is a movement on foot toward the 
Organization of another interurban railway company. The new 
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company proposes to connect Kalamazoo with South Haven and also 
to run lines to Allegan and Grand Rapids. It will be known as the 
Michigan Interurban Railway Company. The officers are: M. Meek, 
president; Luke Cooney, Jr., ‘treasurer; and W. L. Barnum, secre- 
tary and general manager. All of the officers live in Chicago. 


DETROIT, MICH.—The Detroit, Monroe & Toledo Short Line 
Railway, a trolley line fifty-eight miles long between Detroit and 
Toledo, is operating through cars over the line. The new road runs 
hourly cars between the two terminals from 6 a. wm. to 9 P. mM. and 
makes the trip in three hours. At Toledo the new line runs a 
union terminal station and connects with the trolley lines to 
Cleveland and other Ohio points. 


WEST CHESTER, PA.—President Thomas E. O’Connell, of the 
Oxford, Cochranville & Parkesburg Electric Railway, states that he has 
concluded the necessary arrangements with a Philadelphia trust com- 
pany to furnish bonds in the sum of $300,000 to build the proposed 
trolley line that is to run across the country from Parkesburg 
to Oxford. All the rights of way have been secured and work 
on the construction of the line will begin in the near future. 


PITTSBURG, PA.—Contracts have been awarded to the New 
England Construction Company, of New York, for the construction 
of the Jeannette & West Newton Electric Railroad, which is to 
be built at once, and run from Jeannette to West Newton. The 
new line will be fourteen miles long. The contract is taken as 
a whole and the contractors will not only build the road, but will 
equip it throughout, including the power-house and cars and barns. 


PONTIAC, MICH.—The council, at a special meeting, passed 
the franchise for the Detroit & Bay City Electric Railway. A pro- 
vision was added that a rate of one and one-third cents a mile 
must be made for thirty miles each side of Pontiac. The road 
will enter the city at the nerthern limits and practically run 
parallel with the Detroit, Grand Haven & Milwaukee to the Wesson 
avenue line, where it will turn to the right and cross the Air Line 
tracks. 


SEDALIA, MO.—The Railway and Electric Company, of Sedalia, 
passed into new hands and in the future will be known as the 
Sedalia Transit Company. The purpose of the new organization 
is to construct and operate an electric lighting and street railway 
plant. The Sedalia Transit Company has a capital stock of $60,000. 
The board of directors consists of the following: H. S. Rumsey 
and Joseph Clark, of St. Louis; W. H. Powell, L. P. Andrews and 
G. M. Moran, of Sedalia. 


CHICAGO, ILL.—E. O. Sessions, chief engineer for the St. 
Joseph, Albany & Des Moines road, is receiving bids for grading 
and for materials for the construction of the entire road. The 
St. Joseph will be operated by steam from St. Joseph, Mo., to Des 
Moines, and by the third-rai] electric system on the divisions be- 
tween Albany, Mo., and St. Joseph and between Winterest, Iowa, 
and Des Moines. The construction will include nineteen depots, 
power and freight houses, machine shops and roundhouses, the 
entire expenditures being estimated at $8,500,000. 


WILKESBARRE, PA.—Announcement is made that the Laurel 
line will operate the Ontario & Western Railroad to Carbondale 
as a third-rail road, as the result of the acquisitions of that road 
by the New York, New Haven & Hartford road. The Laurel line 
will cross the Lackawanna river in South Scranton, at a point 
which has not been made public, and run parallel with the tracks 
of the Jersey Central Railroad until it connects with the Ontario 
& Western road. A spur will also be built along the Pancoast 
switch at Dickson City to connect with the Dunmore extension 
at Throop. 


RIDGEFIELD, CT.—It is believed that the New York, New 
Haven & Hartford Railroad Company is maturing a plan to build 
a railroad line from Port Chester, N. Y., to Danbury, Ct., along 
the route of the old Ridgefield & Port Chester road. Overtures 
have recently been made toward securing options on needed right 
of way. The original survey between Port Chester and this 
town was made thirty-four years ago, but construction operations 
were never undertaken. The building of the line would greatly 
facilitate the handling of traffic between New York and the Berk- 
shire Hills region. 
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INDUSTRIAL ITEMS. 


MR. G. M. GEST, the expert subway contractor, New York and 
Cincinnati, has been awarded by the jurors at the Louisiana Fair 
the highest award for conduit construction. 


THE STANDARD STORAGE BATTERY COMPANY, Jersey City, 
N. J., has been incorporated with a capital of $500,000. The incor- 
porators are Lewis B. Dailey, H. C. Coughlan and B. S. Mantz. 


HUGO REISINGER, 11 Broadway, New York city, announces 
that the international jury of awards of the Louisiana Purchase 


Exposition has given the grand prize to “Electra” highest grade 
Nuernberg carbons. 


THE INTERNATIONAL CURRENT POWER COMPANY, Buffalo, 
N. Y., has been incorporated with a capital of $100,000. The 


directors are Henry Lewis, Edward Delahunt and Thomas Mac- 
Donald, Buffalo, N. Y. 


THE L. M. ERICSSON TELEPHONE MANUFACTURING COM- 
PANY, Tonawanda, N. Y., has been incorporated at Albany with a 
capital of $200,000. The directors are Axel Bostrom, Stockholm, 
Sweden; F. M. Parke and C. H. Smith, of Buffalo, N. Y. 


THE COOPER HEWITT ELECTRIC COMPANY, New York city, 
has been awarded a gold medal for vapor lamps for photoengrav- 
ing by the Louisiana Purchase Exposition. The company was also 


awarded the grand prize for the development of mercury vapor arc 
lamps. 


THB ELECTROCHEMICAL COMPANY OF AMERICA, Dover, 
Del., has been incorporated to engage in the business of manufac- 
turing electrical and scientific chemical products. The incorporators 


are New York city capitalists, and the capital stock is stated to 
be $400,000. 


THE RENEW LAMP COMPANY, 134 State street, Boston, Mass., 
is making a special proposition to users of incandescent lamps, in 
connection with the renewed lamp known as the “Malden” incan- 


descent lamp. This company will be pleased to send information 
upon request. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is mail- 
ing a folder calling attention to the application of the Peerless 
motors and printing machinery. This folder contains a reprint 
of a letter from the Curtis Advertising Company, Detroit, Mich., 


this letter being highly commendatory of the service given by a 
Peerless motor equipment. 


THB GARVIN MACHINE COMPANY, New York city, is calling 
attention in a neat booklet to a solid extended milling machine 
knee. There are no openings either in the top or sides, and with a 
broad front face the knee forms a rigid box calculated to resist tbc 
side pressure of heavy cuts and prevent twists and distortion from 
overhanging work. This booklet will be sent upon request. 


THE AMBRICAN STEEL AND WIRE COMPANY, Chicago and 
New York, is distributing a booklet descriptive of the manufacture 
of sulphate of iron, what it is for, and how to use it. The booklet 
is well worth securing for the information it contains. The Ameri- 
can Steel and Wire Company manufactures wire of every descrip- 


tion, wire hoops, electrical wires and cables, telegraph and telephone 
wire, rail bonds and wire rope. 


THE BILLINGS & SPENCER COMPANY, Hartford, Ct., has 
issued a new edition of its 1904 catalogue. The company is the well- 
known manufacturer of and dealer in machinists’ tools and drop 
forgings of every description, in copper, bronze, iron and steel. This 
new catalogue is carefully and accurately indexed, and the price 
listings are complete. MHalf-tone illustrations give a good idea of 
the appearance of the various implements described. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pub- 
lished a fine catalogue descriptive of hydraulic turbines and gov- 
ernors. The AllisChalmers Company is the sole licensee in North 
America for the manufacture and sale of turbines, governors and 
other hydraulic machinery of Escher, Wyss & Company, Zurich, 
Switzerland. In addition to the descriptive matter and reproduc- 
tions of turbine tests, there are numerous half-tone and line 


engravings showing various features of the hydraulic turbines and 
governors. 
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THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, announces that it has been awarded a gold medal 
for its St. Louis World’s Fair exhibit. The apparatus shown con- 
sists of a full line of controllers for crane, charging machines and 
similar service; a working exhibit of a magnetic switch controller 
for motors of any horse-power; magnetic friction and stop-brakes; 
cushion-type solenoid electric-lifting magnets for plates, billets, etc.; 
resistance banks, knife switches and a working exhibit of the 
company’s direct-connected, variable-speed motor-drive for planers. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is distributing a new catalogue describing the graphite lubri- 
cants which it manufactures. The introduction deals with the 
graphite industry, the theory of lubrication, the characteristics of 
graphite lubrication, the characteristics of flake graphite in con- 
trast with amorphous graphite, and the practical relation of graph- 
ite to the theory of lubrication. The book describes various lubri- 
cating graphites and graphite lubricants, including their general] 
use and retail prices of the different sized packages. Copies of this 
catalogue will be sent upon application to the company. 


THE CROCKBER-WHEBLER COMPANY, Ampere, N. J., is mail- 
ing a postal-card souvenir descriptive of the U. S. S. Connecticut. 
The Connecticut was launched on September 29, 1904, at the Brook- 
lyn Navy Yard, has a length of 450 feet; seventy-six feet eight 
inches beam; a normal draught of twenty-four feet six inches; a 
normal displacement of 16,000; an indicated horse-power of 16,500, 
a speed of eighteen knots, and carries 819 officers and men. The 
large electric plant with which this battleship is equipped has a 
capacity of 800 kilowatts, and consists of eight Crocker-Wheeler 
generators direct-connected to Forbes marine-type engines. 


THB AYER & LORD TIÐ COMPANY, Chicago, Ill., has placed 
on exhibition at St. Louis, west of the California and South Dakota 
gold mine exhibits, between the intramural railway stations Nos. 
12 and 13, a model plant capable of doing commercial work, showing 
methods of preserving timber. The timber being treated is placed 
in air-tight cylinders, where it is first subjected to steam under 
pressure to remove all air from the pores of the wood. After this 
the air and steam are exhausted. For producing a vacuum a Deane 
single-cylinder, horizontal, direct-acting, wet vacuum pump is used. 


After all the gases and vapor are removed, creosote is pumped into 
the tank and forced into the wood by pressure. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has sold to the Pennsylvania Railroad 
Company double-motor equipments for 122 cars, with Westinghouse 
multiple-unit control for these cars and for sixty-one trailers. These 
equipments will be used by the Pennsylvania company for its 
Long Island suburban traffic and will be put into operation next 
spring. The motors will be of the latest Westinghouse type, with 
a rating of 200-horse-power each. The machinery for the Long 
Island power plant, now being installed, is supplied by the Westing- 
house company and will include three turbo-generators, each hav- 
ing a capacity of 5,000 kilowatts. Westinghouse, Church, Kerr & 
Company, consulting engineers, are in charge of this installation. 
The Westinghouse Electric and Manufacturing Company has sold 
to J. E. Henry & Sons, of Lincoln, N. H., two large induction motors 
for use in their pulp mill. These motors are of 600 and 300 horse- 
power, respectively. In addition to these motors twenty-four in- 
duction motors and four 350-kilowatt alternators with exciters, 
switchboards, transformers and other apparatus have been fur- 
nished by the Westinghouse company. The company has sold to the 
Transit Development Company, of Brooklyn, N. Y., a large amount 
of electrical apparatus, including a complete equipment of trans- 
formers, switchboards and rotary converters for ten substations 
which will be installed by the Brooklyn company on its suburban 
lines. The order includes thirteen three-phase rotary converters, 
each of 1,000 kilowatts capacity with direct-current voltage at 550; 
thirty-three transformers of 400 kilowatts capacity, and twelve of 
200 kilowatts capacity. These transformers will be of the air-blast 
type, taking current at 6,300 volts and delivering it at about 290 
volts. The power from the generators of the Brooklyn Heights 


Railroad Company will be delivered to the substations at 6,300 


Volts, 3,000 alternations, three-phase. The contract specifies that 


Shipment shall begin February 1. 1905, and shall be completed one 
year later, 
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TRANSMISSION OF NIAGARA POWER. 


Niagara Falls is already the greatest distributing point in 


the world for electric water power, and it seems likely to become 
the greatest source of-transmitted power presently. Plants now 
in operation at the falls are now delivering nearly 120,000 
horse-power at full load, and only one-fourth of this gets as 
far away as Buffalo, a distance of twenty miles. 

The plants now under construction at Niagara are designed 
to add more than one-half million horse-power to the generating 
capacity there, and much of this great increase must be trans- 
mitted in order to find a market. Evidence to support this 
Proposition is found in the fact that it has required nearly 
eight years to build up a load of less than one-hundred thousand 
horse-power for the larger of the plants now in operation, and 
the smaller plant is older than this. With this great power 
available at Niagara Falls, the distances between it and some 
large centres of population are of prime importance in their 
bearing on the question of transmission. Fortunately many of 
these distances: are within the commercial reach of electric lines 


at high voltages. It is interesting to consider also for a 
moment some large cities that are apparently beyond the range 
of economic transmission in the present state of the art. Draw 
a circle with a radius of 500 miles about Niagara Falls, and 
the cities of Montreal, Boston, New York, Washington, Cin- 
cinnati, Indianapolis and Chicago are included. While the 
transmission of power to a distance of 500 miles is not com- 
mercially practicable under ordinary conditions, in the present 
state of the art, it would be rash to say that the thing may not 
be done within a decade. A circle of 300 miles about Niagara 
Falls just misses Montreal and New York city, and includes 
Philadelphia, Baltimore, Washington, Columbus, Toledo and 
Detroit. Even this distance is somewhat beyond the present 
commercial limits of transmission to points where coal is cheap, 
but a moderate improvement in transmission methods may well 
suffice to bring energy from Niagara Falls into the streets of 
New York city. Within 200 miles of the falls are Utica, 
Scranton, Pittsburg and Cleveland, and Harrisburg and Detroit 
are just beyond this limit. Whether the transmission of Niagara 
power to distances as great as 200 miles will pay under existing 
conditions, is a question that fairly admits of different opinions. 
A definite answer can only be given for each case when all of 
the factors that enter into it are considered. Precedent is not 
lacking for such a transmission, because in one instance at least, 
that of the line between the Sabla power-house and Sausalito, 
across the Golden Gate from San Francisco, electrical energy is 
now being delivered at a point 232 miles from the place where 
it is generated. | 

Narrowing the circle about the Niagara cataract to a radius 
of 150 miles still includes Syracuse, Elmira, Oil City and Ashta- 
bula. This distance is one over which thousands of horse-power 
are daily transmitted from the Sierra Nevada mountains to San 
Francisco, Oakland and the smaller places about the shores of 
San Pablo and San Francisco bay. Many engineers can no 
doubt be found to contend both for and against the proposition 
that such transmissions can be repeated in New York, Penn- 
sylvania and Ohio, at a profit. The truth probably is, however, 
that with favorable conditions as to volumes of power and hours 
of service a transmission over 150 miles may be expected to show 
a fair return on the invested capital even in the territory just 
named. 

Within 100 miles of Niagara Falls are Toronto, Rochester, 
Buffalo, Erie, Hamilton and a multitude of smaller cities and 
towns. It can hardly be controverted that Niagara power in 
large units may be successfully transmitted as much as 100 
miles in competition with steam. An example much nearer 
than California can be found to support this conclusion. The 
place is Montreal, and into it comes 5,000 horse-power from 
Shawinigan falls, some eighty-four miles away. It is the in- 
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tention to increase the transmission in this case to at least 
20,000 horse-power, and the construction for a part of this addi- 
tion is now under way. With a part of the transmitted water 
power brought from the distance just named, electric motors 
in Montreal have displaced steam to the amount of more than 
20,000 horse-power. Of these motors 4,900 horse-power operates 
generators for the local electric railway system, and 3,412 horse- 
power drives the looms of the largest cotton mill in Canada. 
The average price of steam coal in Montreal is only several 
shillings more per ton than it is in the territory within 100 
miles of Niagara Falls, and the examples just cited show the 
advantage of water power in even the largest plants, under such 
conditions. 

Most of the parties interested in the construction of the new 
power plants at Niagara Falls have not made their plans as to 
transmission public, but it is well known as to one plant that 


a large part of its output is to go to Toronto by way of Hamilton, 


a distance of seventy-five miles. It is also known that some 


of the other plants now under construction at the falls are to 
have transformer equipments designed to raise the voltage to 
50,000 or 60,000, the highest in use on any of the long trans- 
missions, and this fact alone is sufficient to show that distant 
centres of population are to be served from the great water 
power. 

Another outlet may be suggested for the great power that is 
soon to be generated at Niagara, namely, long-distance trans- 
portation. Interurban street railways and their traffic in the 
region 100 miles east and west of Niagara Falls are rapidly 
expanding, and their operation promises to require thousands of 


additional horse-power within the next decade. Steam power 


for these railways can not hope to compete with transmitted 
water power from Niagara, within the distance named. Last 


year the number of canal boats cleared at Buffalo was 3,487, 


and in 1893 it was 7,725. With the completion of the barge 


canal provided for by the New York legislature of last year, 
the tonnage of boats and the power required to drive them must 
greatly increase, and the indications are that electric motors 
will be called on to do the work. Within 100 miles of the falls 
the water power developed there will be cheaper than any other 
that can be obtained for these motors. Buffalo and the railway 
yards that adjoin the city limits, only twenty miles from Niagara 
Falls, contain 450 miles of steam railway tracks, and is the 
centre or terminus of fifteen trunk lines. Over these lines fully 
250 passenger trains daily enter the city. This is an average of 


more than ten trains per hour. If each of these trains travels 


100 miles on each side of Buffalo, at the rate of forty miles 
per hour, it will be within 100 miles of Niagara Falls for ap- 
proximately two hours, and there will constantly be twenty trains 
within that distance. At the rate of 1,000 horse-power for 
the locomotive of each train, the passenger traffic within easy 


reach of the falls calls for 20,000 horse-power. To this figure 


probably as much as 10,000 horse-power should be added for 
the freight traffic, raising the total for steam railways to 30,000 
horse-power. 
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SEWAGE STERILIZATION. 
Little or nothing has been heard of late of the several meth- 
ods proposed and tried for sterilizing sewage by means of elec- 


trolytically prepared solutions. When tried it has been found 


that these methods are very effective in destroying bacteria, 
but the method of producing the sterilizing solution was thought 
to be too expensive to be generally applicable. 


Recent Experiments. 


Some experiments made to determine the effectiveness of 
electrically prepared sterilizing solutions were carried out re- 
cently at Guildford, England. The solution was prepared by 
the electrolytic decomposition of sea water, the effect being, 
of course, to convert the sodium chloride in sodium hypo- 
chlorite. The solution thus prepared was introduced into the 
material to be sterilized. The sterilizing effect of the solution 
was remarkable. Three and one-quarter gallons, added to 1,000 
gallons of sewage effluent, was sufficient to reduce the bacillus 
coli—a bacillus present in all sewages and allied to the typhoid 
hacillus—from 100,000 per cubic centimetre before treatment 


so that none could be found in a eubic centimetre after one 


hour’s treatment. The total number of organisms per cubic 


centimetre before treatment was 900,000. After two hours’ 
treatment they were reduced to less than 450. This sewage 
effluent had passed through two filtration beds. Taking the effluent 
after it had passed through three beds, it was found that one 
and one-half gallons of the sterilizing solution to every 1,000 
of the effluent reduced the coli from over 1,000 per cubic centi- 
metre so that none could be found. The spores of the bacillus 


enteritides sporogenes were reduced at the same time from over 


100 per cubic centimetre to less than ten. These spores are 


much more resistant than the bacilli themselves. With the 
primary effluent it was found that seven and one-third gallons 
of the sterilizing solution per 1,000 of the effluent reduced 
the coli and the enteritides sporogenes from over 100,060 and 100, 


respectively, so that none could be found after one hour and 


twenty minutes of treatment. Fifteen gallons of the solu- 


tion per 1,000 gallons of the septic effluent reduced the coli 
in one and three-quarter hours so that they could not be found 
in five cubic centimetres. In raw sewage eighteen and one-half 
gallons per 1,000 reduced the coli from over 2,000,000 so that 
none could be found. The total number of organisms was re- 
duced, at the same time, from over 23,000,000 to 540. The 
treatment in this case lasted five hours. 


Recent Research in Accord with Earlier Work. 


These results are in entire accord with those of earlier in- 
vestigators. Robinson found that one-fifth of a grain of avail- 
able chlorine per gallon of effluent was sufficient to sterilize 
the latter. This small quantity of chlorine destroys practically 
all the bacteria, only one in 100,000, or even Iess, being found 


in the effluent after a few minutes’ contact with the steriliz- 
ing solution. 


What May Be Accomplished. 


With such remarkable results possible, electrically prepared 
sterilizing solutions would seem to offer to the municipal sani- 
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tary enginecr a valuable aid in sewage treatment. As men- 
tioned above, an objection to the use of these methods has been 
the cost of preparing the solution. This cost involves not only 
that of the energy, but the maintenance of the electrolyzing 
tank and its electrodes. To-day there should be no difficulty 
in constructing an electrolyzer which will be fairly permanent. 
We have had considerable experience in this work in preparing 
bleaching solutions and other chemicals electrolytically so that 
now little need be feared on this score. The cost of the energy 
must be considered, however; but with large power stations at 
hand it would ‘seem possible to obtain low rates if the power 
were drawn only during periods of light load. In this way the 
cost would probably be less than that of a special generating 
station for a sewage plant. The London Electrical Review, 
commenting on this subject, quotes figures given by Robinson 
for his tests, conducted at Maidenhead, England, some six years 
ago. It was estimated that the capital outlay for a plant for a 


town of about 100,000 inhabitants would not be more than fifty 
cents per head. The annual working expenses would be not 
more than ten cents per head. He estimated that the cost of 
filter beds and other accessories would amount to about one 
dollar per head, with a working expense of about three cents 
per head per annum, which would bring the total cost of the 
beds and the electrolyzing works to about one dollar and fifty 
cents per head, while the working expense would not be more 
than thirteen cents per head per annum. Bearing in mind the 
effectiveness of this method of treating sewage, these figures of 


cost are gratifyingly low. 


GROUNDED TRANSMISSION SYSTEMS. 

In this issue we publish the first of a series of articles by 
Mr. J. Stanley Richmond, on “Grounded Transmission Sys- 
tems.” This section is principally historical, a good deal of it 
referring to experiences in England. It contains, however, a 
valuable bibliography, which is thought to be fairly complete. 
In the remaining sections Mr. Richmond purposes dealing with 
earth potential measurements, explaining how they should be 
made, and the significance of the results. Track drops will be 
taken up next, then stray transmission, followed by a 
study of tracks and bonding, the latter dealing in detail with 
methods of bonding straight track and special work. As we have 
stated previously, Mr. Richmond has had a large experience in 
this field, and in these articles gives the results of many years 


of hard work and study. 


The Track Return as a Part of the Conducting System. 

The track return is an important part of the electric rail- 
way conducting system. It should receive as careful atten- 
tion in design, construction and maintenance as the overhead 
work, for only in this way can a satisfactory return be obtained. 
There has been much uncertainty in this work, as the best con- 
ditions have not always been understood, nor have the electrical 
surveys, made with a view of determining the actual state of 
affairs, always been properly interpreted. In these articles Mr. 
Richmond will shed much light upon this important matter. 
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MINOR FEATURES OF THE NEW YORK CENTRAL 
ELECTRIC LOCOMOTIVE. 


Some minor features of the New York Central electric loco- 
motive are interesting, because unexpected. Take, for instance, 
the problem of providing heat for the passenger coaches. At 
first thought nothing would seem simpler than the introduc- 
tion of electric heaters in every car, but it requires only a mo- 
ment’s consideration to show that this would be almost imprac- 
ticable; first, because at times it may be desirable to run through 
the electric zone cars which normally would be drawn only by 
steam locomotives, and hence would not be equipped with elec- 
tric heaters; second, should the electric power fail during a 
severe blizzard, trains might be blocked in the electric zone for 
hours without means of heating the cars. This is an improbable 
contingency, but one that should be borne in mind. Further, 
all the through cars must be equipped with steam-heating pipes 
for service when attached to steam locomotives, and to adopt 


electric heating would involve considerable expense and some 


difficulty in finding a place for the heaters. These considera- 


tions have led the designers of the new electric locomotive to 
decide to heat the cars by means of steam, for which purpose 
a special boiler will be installed in the electric locomotive, 
though at considerable sacrifice of space. The solution seems 
sensible, for it not only simplifies the problem, but renders the 
supply of heat independent of the motive power. 

Another feature of the new locomotive which seems at first 
paradoxical, is the effect of using multiple unit control. It is 


believed by the designers that while, on its face, this system 


is complicated, in operation it will prove simple, because of the 
fact that all the working parts which carry heavy currents are 
isolated and simplified so that each can be easily and quickly 
replaced. The master controller, which directs the movements 
of the contactors, is no more complicated than an ordinary 
street car controller, and at the same time, the work which it 
is called upon to do is light. It is therefore not anticipated 
that this will give any trouble whatever. The effect of this 
system is, then, to simplify maintenance of the controlling appa- 
ratus, which is, in effect, a simplification of the controller itself. 

It usually happens that every advance in which some device 
is replaced by one more highly developed introduces problems 
which, in the older system, were met simply, but in the new 
require considerable thought. One of these is that of heating 
the trains, just referred to. Another which came up in the 
designing of the locomotive was that of supplying the fluid for 
operating the whistle. On steam locomotives the builder is 


generally content if he secures a whistle which makes noise_ 


enough and is fairly reliable. The question of efficiency is not 
considered. But when a whistle is to be operated, as in this 
case, by compressed air, which is obtained only by the consump- 
tion of expensive power and by means of an expensive elec- 
trically operated compressor, the question of efficiency is one 
worthy of attention. On the new electric locomotive, the design 
of the whistle has been reached only after much experimenta- 


tion in order to obtain a satisfactory efficiency. 
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The Convention of the Interstate 
Independent Telephone Associa- 
tion of America, 


The annual convention of the Interstate 
Independent Telephone Association of 
America will be held in Chicago, IU., 
December 13, 14 and 15, 1904. The head- 
quarters of the association will be at the 
Auditorium. An elaborate programme 


has been arranged, both for business ses- 


sions and for the entertainment of the 
delegates. From data already at hand 
the indications are that this convention 
will be more largely attended by operators 
than ever before. . The exhibits will be 
greater and more extensive than at any 
previous convention. At the present 
time—three weeks before the date of the 
convention—more space has been secured 
by exhibitors than had been secured last 
year up to within ten days of the conven- 
tion. o 


The following programme has been an- 
nounced : 

Tuesday morning, December 13, a re- 
ception to members and others by the 
executive committee and officers, will be 
held at the secretary’s headquarters from 
9 to 12. 

Tuesday afternoon, December 13, at 
two o’clock—President’s annual. address, 
Hon. Henry A. Barnhart, Rochester, Ind. 
Report of the secretary, E. M. Coleman, 
Louisville, Ky. Committee reports. Ex- 
press committee, George N. Bandy, chair- 
man, Des Moines, Iowa. Freight rates, 
Theodore Gary, chairman, Macon, Mo. 
Railroads, F. W. Buffom, ‘chairman, 
Louisiana, Mo. Committee on Postmas- 
ter-General Paynes order, L. L. C. 
Brooks, chairman, Minneapolis, Minn. 
Special committee on uniformity of equip- 
ment and standardization of apparatus, 
Senator Charles E. Hull, chairman, 
Salem, Il. | 

Wednesday morning, December 14, the 
officers and executive board will take 
charge of the delegates from nine to 
twelve. There will also be an oppor- 
tunity for visiting the exhibits. | 

Wednesday, December 14, 2 P. M., the 
following papers will be read: “Why In- 
dependent Telephone Securities Do Not 
Command the Market Price They De- 
serve, According to Their Earning Ca- 
pacity,” O. M. Bake, vice-president, 
Miami National Bank, Hamilton, Ohio; 
“What the Independent Telephone Com- 
panies Owe the Public; What the Public 
Owes the Independent Telephone Com- 
panies,” Theodore Thorward, president, 
Indiana Independent Telephone ae 
tion, South Bend, Ind.; “Manufacturers 
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Duties and Their Dues,” E. D. Graham, 
president, Mexico Telephone Company, 
Mexico, Mo.; “Uniformity of Equipment 
and Standardization of Apparatus, the 
Imperative Demand in the Operating 
Field,” J. H. James, president, Minneso- 
ta Independent Telephone Association, 
Mankato, Minn. 

Thursday, December 15, 9 a. M., the 
following papers will be read: “The Im- 
portance of Bringing About, by Legisla- 
tion or Otherwise, Uniform Telephone 
Rates for Exchange Service in Towns of 
the Same Size; Also Uniform Toll Rates,” 
E. H. Moulton, president, Twin City Tele- 
phone Company, Minneapolis, Minn.; 
“How to Avoid Personal Injury and Re- 
sponsibility in Telephone Construction 
Work and Maintenance,” Senator Rome 
C. Stephenson, Rochester, Ind.; “Where 
Are We? How Did We Get There? What 
of the Future?” A. C. Davis, manager, 
Parkersburg Telephone Company, Par- 
kersburg, W. Va.; “The Evils of Connect- 
ing With the Bell? P. H. Holdoegel, 
Rockwell City, Iowa. 

Thursday, December 15, two o'clock, 
there will be an entertainment of the at- 
tending delegates in charge of the officers 
and executive board. 

On the evening of Thursday, December 
15, there will be a banquet, followed by a 
vaudeville concert. 

The officers of the Interstate Indepen- 
dent Telephone Association are: presi- 
dent,, Henry A. Barnhart, Rochester, 
Ind.; vice-president, E. H. Moulton, 
Minneapolis, Minn.; secretary, E. M. 
Coleman, Louisville, Ky.; treasurer, A. B. 
Conklin, Aurora, Ill. 


D 


Alternating-Current Electric Trac- 
tion from Gas Power. 

The Warren & Jamestown Street Rail- 
way Company, Warren, Pa., is equipping 
an alternating-current, single-phase elec- 
tric railway system to operate between 
Warren, Pa., and Jamestown, N. Y. 
Power will be supplied by gas engines 
operating with natural gas. The equip- 
ment is now being constructed by the 
Westinghouse companies at East Pitts- 
burg, Pa. The power station will be lo- 
cated at Stoneham, Pa., two miles from 
Warren. 

The initial equipment will consist of 
two Westinghouse gas engines, each of 
500 brake-horse-power capacity. These 
engines will be of the horizontal, single- 
crank, double-acting type, direct-connect- 
ed to two 260-kilowatt Westinghouse gen- 
erators furnishing current at a voltage 
sufficient for direct use upon the high- 
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tension transmission line, The power 
equipment will also comprise a fifty-five- 
horse-power Westinghouse gas engine for 
operating an air-compressor and an ex- 
citer unit. A local distributing company 
will furnish the natural gas, which in this ` 
district has a calorific value of about 
1,000 British thermal units per cubic 
foot. There will be five substations, lo- 
cated along the right of way. These sub- 
stations will receive the high-tension cur- 
rent from the transmission line and re- 
duce the voltage so as to render it suit- 
able for use in single-phase motors. The 
present motive power equipment will com- 
prise four quadruple sets of Westinghouse 
single-phase motors, each approximately 
of fifty horse-power capacity. 

An interesting feature of the system is 
the arrangement for operating the alter- 
nating-current motors upon the direct- 
current trolley lines within the city limits 
of the termini. 

A portion of the present Warren & 
Jamestown Street railway system has been 
operated for a period of eleven years. 
Three years ago the company began ex- 
perimenting with the use of gas power, 
with sufficient success to influence it in 
the now exclusive adoption of gas engines 
for its entire power generation. 
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New York Electrical Society. 

The two hundred and forty-sixth 
meeting of the New York Electrical So- 
ciety will be held at the American In- 
stitute, 19 West Forty-fourth street, 
Wednesday, November 30th, at 8 P. M. 

Professor William Hallock, of Columbia 
University, will lecture on “Electricity 
in Physics.” The domains covered by 
physics and electricity respectively will be 
indicated, and their relationship will be 
pointed out. The interdependence of elec- 
tricity and physics will be illustrated. The 
most recent theories of the relation of 
matter to the ether, and of the nature of 
each will be discussed. Radiant matter 
of Crookes, Lenard and Ræntgen, and 
canal and Becquerel rays, will be explained 
and their bearings upon the questions m- 
dicated. The mechanics of the conduc- 
tion of electricity in solutions and gases, 
ionization, etc., will be discussed, together 
with electrodeless discharge and its les- 
sons. The nature of the reactions going 
on in the radioactive substances, their de- 
tection and importance will be pointed 
g? lecture will be illustrated by lan- 


tern slides. 
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GROUNDED TRANSMISSION 
=~ MEDIUMS—I. 


BY J. STANLEY RICHMOND. 


HISTORICAL. 

The history of the use of the earth or 
of grounded metallic substances as por- 
tions of the mediums whereby engineers 
have carried out practical electrical trans- 
mission would almost read like a romance. 

First among the engineers to so use 
the earth were the telegraphists, promi- 
nently represented by Mr. W. H. Preece 
(now Sir William H. Preece), who, up to 
or about 1899, was for many years engi- 
neer-in-chief and electrician to the British 
post office. It can be easily understood 
that in such a position and controlling the 
telegraphs of that country (which are 
operated by the government) the British 
authorities were more inclined to make 
regulations to suit the electrical require- 
ments of Mr. Preece’s department than to 
suit the electrical requirements of the 
general public; so that, in the eighties, 
they formulated rather strict regulations to 
govern the use of grounded returns. Thus 
it was that electric traction was much de- 
layed in the British Isles; the public of 
which country, when they finally awoke to 
the fact that their traction facilities were 
much behind those of some other countries 
(such as the United States of America), 
brought pressure to bear on their parlia- 
mentary bodies to again take this ques- 
tion with the view to make the regula- 
tions less restrictive. A joint committee 
of the House of Lords and Commons was, 
therefore, appointed in 1893, with the 
result that a considerable amount of evi- 
dence was taken before it and published 
in one of the blue-books under the title 
“Electric Powers (Protective Clauses) .” 
A short abstract of such evidence, from 
an electrolytic corrosive point of view, 
18 as follows: 

“Sir Courtney Boyle—The government 
should, in drawing up regulations, con- 
sider the telegraphs first: Referred the 
committee to Major Cardew. 

“Mr. W. H. Preece—Had been on the 


lookout for electrolytic corrosion but, up» 


to the time of his evidence, had been 
unable to find such. Referred the com- 
mittee to Major Cardew, who decided that 
the judicious connection of pipes to rails 
would prevent detrimental action.” 

N. B.—Sir William and Major Car- 
dew have, during the past few years, acted 
Jointly as consulting engineers in connec- 
tion with the installation of single trolley 
systems in England. | 

“Dr. John Hopkinson—Was pretty 
Common observation, both in England and 
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the United States of America, that pipes 
became oxidized and had holes eaten in 
them.” 

N. B.—Dr. John, for some time pre- 
viously to his deplorable loss with other 
members of his family during one of his 
Alpine excursions, acted as consulting 
engineer (engineer) to the Liverpool 
tramways committee during the construc- 
tion of the first portion of their electrical 
traction system. Sir Arthur Forward, 
who, up to the time of his death (about 
the same time as Dr. John’s) was chair- 
man of this tramways committee, was one 
of the members of the joint committee. 

“Lord Kelvin—Grounded returns were 
a serious menace to pipe systems. It 
was useless for any one to come in to 
protect the Glasgow corporation’s pipes 
from their own street railway system.” 

N. B.—Glasgow uses the single trolley. 

“Mr. G. E. Fletcher (L. & N. W. Rail- 
way )—Grounded returns resulted in detri- 
mental action. Such could be avoided by 
connecting the pipes to the rails. Trouble 
would, anyway, result at bad pipe joints.” 

“Mr. C. H. Morse (Boston, Mass.)—A 
report by him on conditions in Boston 
submitted—track returns in Boston were 
in a bad state; and that a considerable 
loss of power to the company and damage 
to the pipe resulted, but that such was 
preventable. 

“Mr. C. E. Spagnoletti (G. W. Rail- 
way)—Non-committal; and his evidence, 
in the main, of a chemical nature. 

“Mr. James Swinbourne—Electrolytic 
action, as a result of grounded returns, by 
no means necessary. Favored connections 
between pipes and rails. Electrolysis more 
serious to companies operating traction 
systems than to companies operating pipe 
systems.” 

N. B.—For his later views, vide ELEC- 
TRICAL Review of August 30, 1902. 

“Mr. R. E. B. Crompton—Considered 
electrolytic corrosion, as a result of 
thorough investigations made in London, 
a negligible factor. That the action of 
certain soils in London was much greater 
than the action due to electrolysis.” 

N. B.—London soil is mostly marl. 

: “Major Cardew (Board of Trade)— 
Electrolytic damage could be avoided by 
ordinary care. Proper precautions taken 
at the outset and proper tests made after- 
ward would prevent appreciable damage 
to pipes. Regulations could be drawn up 
which would make the use of grounded 
returns safe. 


“Sir Frederick Bramwell (recalled)— 


Only way to prevent damage was by insu- 
lating both conductors.” 
N. B.—In 1897, his partner, when be- 
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fore the Liverpool tramways committee, 
stated that their firm had a knowledge 
of electrical traction work—had advised, 
from England, a New Zealand concern in 
connection with the construction of one 
mile of road. Their traction work, since 
such evidence, has been in connection with 
conduit systems, somewhat similar to the 
one in use by the surface roads of New 
York, N. Y. 

“Professor Dewar—Having no knowl- 
edge of applied electricity, was inclined to 
take the same views as Sir Frederick 
Bramwell and Dr. John Hopkinson. His 
evidence, in so far as the question at large 
was concerned, was of a chemical nature 
—that corrosion of pipes depended, 
largely, on their chemical composition and 
the chemical constituents of the contigu- 
ous soil.” 

To those who have perused the volu- 
minous amount of matter contained in 
the before mentioned blue-book, the fore- 
going will appear very short. Such is, 
however, the result of much work; being 
an abstract of a longer abstract of a still 
longer abstract of the abstracted complete 
portions of all the evidence bearing on 
electrolytic corrosion which was taken. 

The second body of engineers to so use 
the earth were thætelephonists; the bitter 
fight between whom and of the opposing 
traction interests (based, principally, on 
the fact of inductive disturbances) is too 
well remembered to require much com- 
ment. Sufficient to say, is that the 
Supreme Court of Ohio reversed the de- 
cision (unfavorable to the traction inter- 
ests) of the superior court of Cincinnati; 
the final portion of the finding of which 
Supreme Court was: “We are of the 
opinion that there has been no invasion of 
the rights of the telegraph association by 
the plaintiff in error, and that the tele- 
graph association is not entitled to the 
relief prayed for in its petition. The 
judgment, therefore, of the superior court 
at general and special term must be re- 
versed and the original petition dismissed. 
Judgment accordingly.” It is assumed 


_ that the decision so reached was not based 


so much on the fact that each and every — 
person has an equal right to use the earth 
as on two other facts: first, that a really 
efficient system of telephonic communica- 
tion can only be obtained by the use of 
metallic circuits; while, pro bono publico 
(the lowest capitalization per mile and, 
thereby, the greatest distance which a 
passenger can be hauled for a given sum), 
the single-trolley system is the most suit- 
able one for general electrical traction 
purposes. For which reason, it can be 
taken for granted that no amount of evi- 
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dence taken in respect to the much-de- 
bated question of electrolytic corrosion 
would lead, finally, to lex scripta which 
would prohibit street railways from using 
the single-trolley system. At the same 


time, it should be remembered that a 
favorable verdict on account of traction 
interests will only, on account of lex non 
scripta, permit such interests to operate 
with grounded returns which are installed 
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state, even approximately, what the 
damage caused by earthed track returns 
to other earthed conductors (pipes, etc.) 
really amounts to: while those experts 
who rely on the remuneration received 
from either one or the other side must 
work in unison with the other sailors on 
the ship which is carrying them. For the 
sailor who is independent enough to ques- 
tion the captain’s orders will soon find 
that the command is given that he must 
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Contract Let for New York, Boston 
& Westchester Railroad. 

The State Railroad Commission, of 
New York, has announced its approval of 
the proposed increased capital stock of 
the New York, Boston & Westchester 
Railroad from $1,000,000 to $20,000,000, 
and proposed first mortgage on the com- 
pany’s property for $20,000,000. The 
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and maintained on the most modern and 
approved engineering basis. This because 
no one corporation has the right by neglect- 
ing to maintain its plant in the proper con- 
dition to incidentally make abnormal use 
of the plant of other corporations and, 
thereby, accidentally cause a questionable 
amount of damage to such other plant. 
The phrase “questionable amount of 
damage” is used because no really inde- 
pendent investigator would (because he 
could not) ever undertake to definitely 
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be placed in durance vile or marooned on 
a desert island. 

While much incidental literature has 
been written on the question of electrolytic 
corrosion, it does appear as if no one has 
had the courage to publish in some con- 
venient shape any work dealing, in an ap- 
proximately complete way, with this sub- 
ject ; for which reason it may not be out of 
place to give a short abstract of some of 


the literature already published, arre 
in tabulated form herewith, , arranged 
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contract for the building of the road has 
now been let, and the purchase of the 
right of way of the line is to be under- 
taken immediately, actual construction 
commencing in the spring. The road 18 
chartered to build a railroad from the 
Harlem river to Port Chester, with 8 
branch from Pelham to White Plains, and 
a second branch to Clayson’s Point and 
Throg’s Neck on Long Island sound. The 
plans provide for a four-track electric 
railroad over a private right of way. 
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An Electric Inverter for Super- 

imposed Currents. 

An ingenious switch, operated electric- 
ally from a distance, has been devised 
and patented in France by M. Boleslas 
Bronislawski. The purpose of this switch 
is to give the supply station independent 
control over all of the subdivisions of its 
system, without requiring the installa- 
tion ef separate feeders or controlling 
wires. ‘The switch which is used consists 
of a cylinder, a part of the surface of 
which is metallic, the remainder being 
covered with insulating material. At- 
tached to the spindle of this cylinder is 
a ratchet wheel, and suitable brushes 
press upon the surface of the cylinder. 
Engaging into the ratchet wheel is a 
tongue of metal attached to the solenoid 
of a plunger magnet. Every movement 
of the plunger throws the cylinder for- 
ward through an angle corresponding to 
one tooth of the ratchet wheel. The 
cylinder, through its brushes, is inserted 
in the circuit to be controlled. The wind- 
ing of the electromagnet is connected 
across this circuit. The design and the 
connections of the latter are such that it 
is not affected by the normal supply of 
the circuit, but it is actuated by a super- 
imposed current. When the normal sup- 
ply is direct current, the superimposed 
current is alternating; and, vice versa, 
when the supply is alternating, a direct 
current is used to operate the magnet. 
This operating current is sent out from 
the station over the main wires. There 
operating impulses are thrown on the line 
at fixed times. Thus, every hour a circuit 
is closed, which moves the inverters for- 
ward one tooth. By suitably proportion- 
ing the conducting and non-conducting 
parts of the inyerter cylinder the circuits 
into which they are inserted may be 
closed and opened at any desired hours. 
In this way each subdivision of the sys- 
tem is controlled independently, but the 
order in which they are thrown into serv- 
lee can not be altered without changing 
or resetting the inverters. This device 
has been tried for some time, with appar- 
ent success. It is thought that it supplies 
a need for street lighting service, and for 
controlling circuits on which two rates 
are given. In this article the device is 
described in considerable detail, and dia- 
grams for connecting it are shown. When 
the circuit to be controlled supplies a 
large amount of power, this device may 
be used as a relay to operate a suitable 
switch—L’Bclairage Électrique ( Paris), 
October 15. 
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Electric Smelting. 

The Canadian Engineer (Toronto) for 
November says that M. P. Heroult, of 
La Praz, France, discoverer of the elec- 
tric process of manufacturing aluminum, 
and inventor of an electrolytic process of 
steel-making, recently visited Canada and 
has interested himself in the development 
of his process of iron and steel-making 
in that country. He recognizes the ad- 
vantages Canada possesses in having great 
water powers within transmissible dis- 
tances of iron and other mineral deposits, 
and it is possible that an electric smelt- 
ing plant on a commercial scale will be 
crected at an early date. 

The application of electricity to the 
smelting of ores promises important re- 
sults for Canada. So far as magnetic 
iron ores is concerned, there is little 
doubt of the superiority of the electric 
over the blast furnace. The blast fur- 
nace does not yield suffcient heat— 
probably not more than 2,000 degrees— 
for the treatment of refractory ores. Bv 
means of electricity 3,000 and more de- 
grees of heat are developed. By means 
of electricity, also titanium, phosphorus 
and sulphur are extracted from the ores. 
Furthermore, the electric current can be 
easily regulated and kept under control. 
and can be economically generated 
wherever water power exists. By the 
electric process steel can be produced for 
$12 a ton and perhaps less, and at this 
rate it can undersell steel from the blast 
furnace. It has been estimated that the 
cost of electricity from the Chats rapids 
on the Ottawa river would be only $4.50 
per horse-power per annum. WNear-by are 
the Bristol iron mines, and there are 
many other situations equally favorable 
for the electric reduction of ores in dif- 
ferent provinces in Canada. 

EEE end: 
New Potential Transformer for Use 
on High-Tension Circuits. 

Messrs. Ferranti, Limited, electrical 
engineers, of Hollinswood, Lancashire, 
England, have recently built some trans- 
formers for use in conjunction with low- 
tension instruments such as wattmeters, 
voltmeters, synchronizers, etc., on high- 
potential circuits. The secondary wind- 
ing is designed to withstand a pressure 
of 100 volts, but any other secondary 
voltage below this or up to 290 volts can 
be supplied. The transformers are dried 
in vacuo and impregnated with an in- 
sulating compound at several stages of 
their manufacture. For voltages below 
5,000 the transformers are oil-insulated 
and cooled. They can be used with any 


871 


voltmeter, wattmeter or relay, or for oper- 
ating synchronizers. The greatest tem- 
perature rise of the transformers, after 
giving 180 watts for one hour, does not 
exceed fifty degrees Fahrenheit. The syn- 
chronizer is not permanently connected 
to the transformer, but only during the 
time required for synchronizing. This 
is Important, as the increased load on 
the transformer due to the synchronizing 
current may alter slightly the ratio or 
transformer and thereby introduce a small 
error into the wattmeter readings. This 
error is negligible, however, as the syn- 
chronizer is only connected for a short 
time during the day. A precaution which 
should always be observed is to connect 
the low-tension winding of the trans- 
former to the earth. It is then impossible 
for any part of the indicating instrument 
to be more than 100 volts above the earth 
potential. In order to do this, in al] of 
these instrument transformers one end of 
the low-tension secondary is connected to 
the case, and a holding-down screw is pro- 
vided on the latter, by means of which 
an earth wire can be connected. An in- 
sulated brush is also provided, so that, 
if desired, the leads from the secondary 
winding can be brought away from the 
transformer without earthing one of 
them.—Journal of Electricity, Power and 
Gas (San Francisco), November. 

es 


The new type of automobile postal 
wagon, adopted by the French post- 
office department, will soon be put 
in operation in Paris, and it is expected 
that it will be a great improvement over 
the old system as regards speed of collect- 
ing the mail. It is intended to run the 
wagons between the central post office 
and the different branch offices in the 
city. Some of the latter are located at 
a considerable distance. The new postal 
cars are operated by accumulators. The 
total weight of the car is 2.4 tons, and the 
batteries figure for 1,300 pounds. The 
motor is placed in the centre of the truck 
and drives the rear axle by chain gear- 
ing. The box, which forms the main 
body of the car, is considerably larger 
than before. It carries a net load of 
1,400 pounds. It is expected to run at 
a speed of fifteen miles an hour within 
the city, but the cars have been tested as 
high as twenty-five miles an hour. Of 
the fifteen cars which are to be put in 


service, twelve will operate regularly 
and three will serve as relavs. The bat- 
teries will be charged between 12 and 
2 P. M., and a charging station contain- 
ing the latest appliances has been in- 
stalled in the central post-office building. 
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The Power Plant of the “Glass Block,” Minneapolis. 


MONG the recent isolated plants 
A of Minneapolis, that of the “Glass 

Block” is one of the most note- 
worthy. Designed to supply heat, light, 
power and water to the large department 
store of Messrs. William Donaldson 
& Company, it constitutes an inter- 
esting department of the establish- 
ment, and attracts crowds of visitors each 
day. The value of the well-designed 
power plant as an advertising exhibit has 
been realized for some time in the mer- 
cantile world, and has found expression in 
plants like that of Keith’s theatre in 
Boston, the Daniels & Fisher Stores Com- 
pany in Denver, and many others. A 
striking feature of the Minneapolis in- 
stallation, however, is the absence of 
decoration which does not harmonize with 
the severely mechanical reasons for the 
plant’s existence, and in this respect the 
plant is equaled by few installations of 
recent date. 

The “Glass Block,” as the store is 
familiarly called in Minneapolis, is a 
handsome structure of six floors and a 
basement, standing at the corner of Nicol- 
let avenue and Sixth street south, in the 
heart of the city’s retail business district. 
The daylight illumination is unusually 
fine, the entire walls facing to the front 
and side being as far as possible covered 
with large plate-glass windows. The total 
floor space occupied by the store is 265,- 
000 square feet, or approximately nine- 
tenths of an acre per floor. 

Besides the various sales departments, 
the store contains a restaurant or “tea 
room,” cabinet shop, flower storage and 
fur-stock rooms, United States post-office 
substation, waiting room, ete. Electric 
lighting is used liberally for both deco- 
rative and display purposes, and all the 
current for this service is drawn from the 
plant of the company, which is located in 
the basement of the store just below the 
street level. Access is had to the plant 
through a handsome open doorway flanked 
bv marble columns, whence one enters the 
engine room. The boiler room is located 
beyond a fire-wall just east of the engine 
room, and is likewise open to inspection 
by visitors. 

“The boiler room is seventy fect long by 
thirty-five feet wide. Six boilers, each of 
200-horse-power rating, are now installed 
in the plant. They are of the horizontal 
return tubular type, and were made by 
William Brothers, of Minneapolis. Each 
boiler is eighteen feet long and sixty-six 
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inches in diameter and has fifty-four four- 
inch tubes. The plates are of steel, three- 
eighths inch thick. The grate surface of 
each boiler is twenty-two and one-half 
square feet, and the total heating surface 
1,190 square feet. The joints are double 
riveted and butt strapped. The usual 
water columns, steam gauges, safety 
valves and blow-off connections are pro- 
vided. The operating pressure is 100 
pounds per square inch. City water is 
used in making steam, and no trouble is 
experienced from scale. The boiler room 
is well lighted by incandescent lamps, and 
the fuel supply is dumped upon the floor 
through chutes extending to the alleyway 
above. Bituminous coal is burned in 
winter, but in summer, in common with 
other Minneapolis isolated plants, the fuel 
ig pine shavings. These shavings are 
brought to the plant from the lumber 
mills in wagons holding about four or 
five cords each. Two and one-half cords 
of shavings have been found to be approxi- 
mately equivalent to one ton of good 
bituminous coal in heating value. This 
fuel is somewhat cheaper than coal, weighs 
1,900 pounds per cord, and if handled 
properly, so that an even, hot fire is main- 
tained, gives practically no smoke. It is 
necessary to see that the fires do not be- 
come choked with fuel, in order to pre- 
vent smoke. Although the boilers have 
to be fired almost constantly, the lightness 
of the shavings “evens up” the firemen’s 
work, and the cleanliness of the fuel is 
found to be an attractive feature of its 
use. It is shoveled into the furnaces by 
a pronged wooden fork about the size of 
a domestic snow shovel, a pusher being 
used at times to distribute the fuel 
properly over the grate. Very little ash 
is produced by the shavings. An inter- 
esting feature of these plants in Minne- 
apolis using shavings as fuel is the com- 
mon practice of allowing the entire boiler- 
room floor, clear up to the furnace doors, 
to be covered with the fuel. The possi- 
bility of fire immediately suggests itself, 
but the operators of the plants urge that 
no danger exists, because of the strong 
inward draught always found at the fur- 
nace doors. 

The flue gases pass upward from each 
boiler into a tapering breeching of steel, 
fifty-four inches in maximum diameter, 
and then pass to the stack, which is of 
steel, 147 feet high and eight feet by 
three feet six inches in cross-section. 
Natural draught only is used. The stack 


is encased in hollow tile with a six-inch 
air space, and is most inconspicuous, as 
it is carried up the wall of the building. 
No ladder was considered necessary for 
access to the stack, which is practically an 
integral part of the building itself. | 

Between the boilers and the engine 
room wall is located an open-type feed- 
water heater which heats the water for 
the boilers to a temperature of 210 degrees 
Fahrenheit. Exhaust steam furnishes the 
heat supply for this apparatus. Two du- 
plex, Fairbanks-Morse boiler-feed pumps 
are located close by the heater, one on 
either side of a passageway between the 
boiler setting and the engine-room wall. 
Their cylinder dimensions are seven 
inches and five inches, with a ten-inch 
stroke. A locomotive type air pump is 
mounted upon the wall at this place, for 
supplying the sprinkler and elevator sys- 
tems with compressed air. The main 
steam header is nine inches in diameter. 
The stearn passes into a separator before 
entering the engine room. The piping is 
insulated with magnesia covering. 

Adjoining the boiler room on the south 
is a chamber containing various coils of 
the plant’s refrigerating system, and an 
artesian well pump driven by a five-horse- 
power, 110-volt, 1,400 revolutions per 
minute, direct-current motor. The well 
is 772 feet deep and supplies all the water 
used for drinking and cooking purposes m 
the establishment. Fountains are main- 
tained at various points in the store, and 
upon the sidewalk outside, for the benefit of 
the public. A card mounted upon the 
fountains calls attention to the purity of 
the water supply. 

The engine room is eighty-five feet long. 
forty feet wide and about fourteen feet 
high. The floor is of ceramic tile, costing 
$1,200, and presents a beautiful appear- 
ance. The walls are lined with chocolate- 
colored glazed tile to a height of four 
fect. Above this the walls resemble the 
most delicate stucco work, and are tinted 
to a light green color, most pleasing to the 
eye. All the machinery is painted a deep, 
rich red color and calls forth the constant 
admiration of visitors. Polished brass rail- 
ings surround the flywheels and the ma- 
chinery is liberally separated in point of 
space, giving plenty of room for visitors 
to move about the plant. On Saturday 
nights the engine room i8 especially 
crowded with interested visitors. Not the 
slightest dirt is allowed to accumulate 10 
the engine room, oil guards being pr” 
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vided for the moving machinery. As the 
plant is located below the street floor, sun- 
light could not be used for its illumi- 
nation. The lighting scheme is very ef- 
fective. Twenty-eight Holophane semi- 
circular globes, containing three lamps of 
sixteen candle-power each, are spaced 
about the ceiling, and in the south section 
of the room, about forty lamps of the 
sixteen-candle-power bunghole type with 
clear glass bulbs are set in a row above 
the moulding. The light in the engine 
room is peculiarly soft and mellow, and 
casts no shadow. Exploring lamps are 
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face, weighing seventeen tons. This unit 
supplies light and power during the 
daytime, and at night, when necessary. 
One 150-kilowatt, 120-volt, eight-pole, 
compound-wound generator, direct-con- 
nected to a 250-horse-power Corliss engine, 
built by the Twin City Iron Works. This 
engine is a horizontal, single cylinder, 
non-condensing machine; cylinder sixteen- 
inch diameter by thirty-six-inch stroke, 
making 125 revolutions per minute. The 
flywheel weighs twelve tons and is twelve 
feet in diameter. This unit is run as a 
helper to the 300-kilowatt machine when 
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provides cold storage for the tea room, 
fur department, flower department and 
bakery. The direct-expansion ammonia 
system is used, with 150 pounds per square 
inch pressure on the high-pressure side and 
ten to twelve pounds per square inch on 
the low-pressure side. The flower room 
and meat storage require a temperature 
of forty-five degrees Fahrenheit. The 
steam and exhaust pipes of the steam 
cylinder of the ice machine are four inches 
and four and one-half inches in diameter, 
respectively. 

The elevator pump is driven by exhaust 
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available for use in work around the 
machinery. 

The generating equipment has a rated 
capacity of 600 kilowatts. It is made up 
as follows: 

One 300-kilowatt, ten-pole, compound- 
wound, 120-volt, direct-current generator, 
built by the Electric Machinery Company, 
of Minneapolis, direct-connected to a 
500-horse-power, horizontal, single cyl- 
inder, non-condensing Corliss engine, 
making 100 revolutions per minute. The 
cylinder is twenty-two-inch diameter by 
forty-eight-inch stroke. The engine has 
a fifteen-foot flywheel with a twelve-inch 


the store is illuminated. It is also used 
for night service. 

Two seventy-five-kilowatt Western Elec- 
tric generators, each direct-connected to 
a 125-horse-power, horizontal, single cyl- 
inder Ideal engine, making 275 revolutions 
per minute. These units are used as re- 
serve power. All the machinery founda- 
tions are of concrete. 

Besides the generating units, a pump for 
the elevator system, a condenser and an 
ice machine are installed in the engine 
room. 

The ice machine is a twenty-five-ton 
outfit of the F. W. Wolff system and it 


steam at atmospheric pressure. The cyl- 
inder is forty-six inches by forty-two 
inches. The pump has a fourteen-foot 
flywheel, weighing sixteen tons. This ma- 
chine pumps the water for all the elevators 
in the building. The supply pipe and the 
discharge are both nine inches in diameter. 
The pump exhausts into a special con- 
denser, of the surface evaporative type. 
This condenser has 1,260 tubes, one inch 
in diameter, through which a spray of 
cold water is drawn by an induced draught 
fan ninety inches in diameter. The fan 
is driven by an eight-horse-power motor. 
The working parts of the condenser are 
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open for inspection. This condenser was 
made by the Cosmopolitan Power Com- 
pany, of Chicago. 

The steam and exhaust pipes of the 
500-horse-power engine are seven inches 
and eight inches in diameter, respectively ; 
of the 250-horse-power engine, six inches 
and seven inches, respectively. The Ideal 
engines have each a four and one-half 
inch steam and a four and one-half inch 
exhaust pipe. The exhaust riser, which 
leads from the engine cylinders to an 
exhaust head near the top of the stack, 
is twelve inches in diameter. 

On the wall behind the engines is an 
Italian marble gauge board, containing 
two boiler, one recording steam and two 
vacuum gauges. Below is hung a 
thermometer and beneath all is a shelf 
carrying the station log book. 

The switchboard stands against the 
west wall of the engine room and is 
mounted upon the side of a recessed com- 
partment carrying the bus-bars, rheostats 
and wiring. It is of Italian marble and 
is composed of four panels. The first 
panel is for the 300-kilowatt unit and 
carries a single-pole, single-throw knife 
switch, a 3,000-ampere Weston ammeter, 
a field rheostat and a circuit-breaker. 
The next panel carries three triple-pole, 
double-throw switches, a 1,500-ampcre 
ammeter, two 1,000-ampere ammeters, 
and three rheostat handles and circuit- 
breakers for the 150-kilowatt and the 
two seventy-five-kilowatt machines. The 
three smaller machines are provided 
with equalizers, so that they may be 


run together in multiple, but the 300- 


kilowatt machine is never run in parallel 
with the others. A double set of bus-bars 
is provided on the back of the board so 
that various circuits may be carried upon 
either group of generators. 

A 125-volt Weston voltmeter and its 
switch are mounted halfway between the 
second and third panels. The third panel 
carries an automatic thermostat, a Thom- 
son recording wattmeter and twelve 
double-pole, double-throw circuit switches, 
which control the feeders leading to dif- 
ferent floors throughout the store.’ The 
last panel carries three vibrating bells 
used in signaling. 

The older portion of the building is 
heated by exhaust steam in overhead 
radiators. The new part of the building 
is heated by fresh air which passes 
through 17,000 feet of steam coils ar- 
ranged in a group. This air, to the 
amount of 90,009 cubic feet per minute, 
is driven into the building through a 
shaft leading to the heating coils by a 
scventy-five-horse-power engine. ‘The en- 
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gine is supplied with steam from the 
boilers through a three and one-half inch 
pipe, the exhaust leaving by a four and 
one-half inch pipe. The ventilating fan 
is twenty fcet in diameter, and the engine 
makes 140 revolutions per minute. 

There are five passenger elevators and 
one freight elevator. One of the passenger 
elevators carries both freight and em- 
ployés, the main traffic being handled by 
four machines. The elevators are hy- 
draulic machines and run at a speed of 
250 feet per minute; three elevators are 
Otis machines and three Geiger-Fiske. 
There are three pressure tanks, each 
twenty fect long and seventy-two inches in 
diameter, containing half air and half 
water, under a pressure of 110 pounds 
per square inch. Over 20,000 passengers 
per day are often carried by the elevators. 

Adjoining the engine room is the chief 
engineer’s office—a handsome room with 
tile flooring and the same scheme of 
artistic decoration as was carricd out in the 
engine room. This office is approximately 
twelve feet by nine feet. 

The load of the plant is composed of 
about 400 enclosed are lamps, 3,000 six- 
teen-candle-power lamps inside the store 
and 4,000 cight-candle-power lamps out- 
side on the window sills. 
an extensive motor load. 


There is also 
The ice-cream 
freezers, sewing machines, dish-washing 
machines, ventilating fans and other ap- 
paratus are all motor-driven. The cash 
system runs at 600 feet per minute and 
contains 11,000 feet of cable, 500 carriers 
and 220 stations. It is driven by seven 
one-horse-power motors. 

The fire protection of the store deserves 
mention. Four tanks, each containing 
4,900 gallons of water, are mounted upon 
the roof. The pressure is 120 pounds per 
square Inch. Extinguishers are located at 
convenient points in the store and the 
Grinnell automatic sprinkling system is 
installed throughout. City water is used 
for the fire supply. There are stand-pipes 
on every floor; the employés are organized 
into a regular fire brigade, and fire-alarm 
boxes, constantly illuminated by red 
colored incandescent lamps, are mounted 
near the elevators. 

The writer is indebted to Mr. F. M. 
Overholt, chief engineer, and to Messrs. 
Hibbard & Potter, photographers. of 
Minneapolis, for courtesies extended in 
the preparation of this article. 
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The Fibre Galvanometer. 


Remarkable results have been obtained 


_by W. Einthoven, says Engineering Lon- 


don, with the fibre galvanometer which 
he devised a few years ago when investi- 
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gating the sensibility of galvanometers. 
A quartz thread, thirteen centimetres in 
length, 2.4 microns in thickness, is sil- 
vered and stretched in a strong magnetic 
field; fields of 30,000 units have been 
used by him. The electric resistance of 
the thread was in one case 20,300 ohms. 
When a current is sent through this ver- 
tically stretched fibre, the fibre is later- 
ally deflected, and a magnified image 
of the deflected wire is thrown on a scale; 
for some researches the photographic 
plate is moved and the time recorded on 
the plate. No mirror is attached to the 
quartz thread, as it would complicate the 


calculations and disturb the proportion- 
ality between current and deflection. 
Quantities of electricity of 5.107” cou- 
lombs have been measured with this 
apparatus, and deflections of twenty 
millimetres have been produced in 0.09 
second. The rapidity with which the 
fibre responds depends upon its tension. 
The more the fibre is stretched, the quick- 
er it will respond; but as the amplitude 
ix diminished at the same time, we have 
the apparent paradox that the deflection 
remains practically constant for a small 
quantity of electricity passing through 
the fibre at any tension of the fibre. In 
order to measure the electric currents 
which pass through air under the influ- 
ence of uranium = radiation, the gal- 
vanometer is joined to two horizontal 
brass plates, two centimetres apart. 
Uranium trioxide is then placed on a third 
plate, which is interposed between the 
two others; the galvanometer is at once 
deflected, but goes back on removing the 
uranium: the ealeulation gives the same 
value as Curie’s very difficult electrometer 
observations. When the fibre is joined to 
a rheostat, mounted on ebonite, and a rod 
of ebonite is rubbed within a distance of 
a few vards from the rheostat, the gal 
vanometer is deflected; and if the experi- 
menter afterward approaches the rheo- 
stat, having put aside the ebonite rod, 
there will still he a deflection, beeause the 
ebonite mounting always retains some 
charge, and the flow of the lines of force 
is disturbed. When a spirit lamp is at- 
tached to a long pole and connected to the 
fibre galvanometer, earthed on the other 
side, the galvanometer marks, in the open 
air, a steady current, which decreases 
when the pole is more and more lowered, 
and vanishes when the lamp is taken m- 
doors. Coupled with a Siemens tele- 
phone, the galvanometer fibre vibrates 
like any other wire under acoustic ey- 
citation, giving the image of a broad hand, 
whose breadth increases with the inten- 
sitv of the sound. When the vowels 4 
and o are spoken, several divisions can 
distinguished in the band, corresponding 
probably to the overtones. Joined to a 
microphone the galvanometer readily Te- 
sponds to the low voice at several metres 
distance Einthoven is also studyme 
nerve currents and the human electro- 
cardiogram (the sounds of the heart) 
with his galvanometer. 
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RECENT ADVANCES IN THE ANALYSIS 
OF THE EARTH’S PERMANENT 
MAGNETIC FIELD.! 


BY L. A. BAUER. 


The earth is a great magnet, and as 
such is subject to the same laws which per- 
tain to any other magnet—the-e are facts 
established by the experience of over four 
centuries. How and whence the earth has 
received its magnetism are questions we 
can not as yet answer, nor, in my opinion, 
shall we be able to answer them definitely 
until we have solved the prob!ems as to 
the causes of the variations of the earth’s 
magnetism. I firmly believe that when we 
have discovered the causes of the periodic 
and aperiodic variations, such as the di- 
urnal variation, annual variation, secular 
variation and magnetic perturbations, we 
shall have strong hints given us as to the 
origin of the earth’s magnetism. It is 
through the study of the variations, then, 
that we hope some day to be able to attack 
the problem as to the origin with some 
degree of success. Until this study has 
been completed, it is not believed that any- 
thing more than mere surmises, such as 
the magnetic literature contains in quanto, 
can be given. 

Whether the earth is a magnet like a 
lodestone or an electromagnet, is another 
question which can not as yet be definitely 
answered, though there are varicus indica- 
tions that the earth’s magnetization par- 
takes of the character of both. 

If progress is to be made in the subject of 
the earth’s magnetism, we must first make 
a careful and exhaustive study of the facts 
which are daily experiences, before at- 
tempting broad, theoretical generalizations 
based on more or less inadequate data per- 
mitting at the most mere qualitative tests 
of the deductions of theory. 

One of the most fundamental enquiries 
to be made in the discussion of any of the 
carth’s magnetic phenomena, before at- 
tempting a theoretical explanation, is as 
to the seat of the forces giving rise to the 
phenomenon in question. 

Suppose our first question to be the fol- 
lowing: Since we can produce the mag- 
netic phenomena pertaining to the earth’s 
so-called “permanent” magnetism. observed 
on the surface, by a system of closed elec- 
tric currents, where are these currents? 
Do they circulate around the earth below 
the surface or in the regions above us? 
We know. as a fact of common experience, 
that the end of the needle designated as 
the north-seeking end, or for short, the 


north end, points approximately toward 


1 Abstract ofa paper presented before the ; joint Ses- 
sion of Section A of the International Electrical Con- 
gress and the American Physical Society, at St. Louis, 
on September 23, 1904. 
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the north. Hence, applying Ampere’s rule, 
the electric currents necessary to produce 
this phenomenon must circulate around 
the earth from east to west, if they be in- 
side the earth, and if they are, on the 
other hand, outside the earth, they must 
circulate from west to east. To determine 
where the currents really are we must re- 
sort to another well-known phenomenon, 
viz.. that the end of the needle which points 
to the north dips below the horizon in our 
hemisphere and points above the horizon 
in the southern magnetic hemisphere. Ap- 
plying to this phenomenon Ampere’s rule, 
we shall find that the currents can only 
circulate from east to west, hence com- 
bining this deduction with our previous 
one, the answer is that the electric currents 
which are capable of producing the ob- 
served magnetic phenomena cited circulate 
from east to west inside the earth. 

‘According to recent calculations, as 
based virtually upon the mathematical 
application of Ampere’s rule, it is found 
that the observed facts can be made to 
harmonize best with a system of forces 
situated chiefly inside the earth. (Since 
the reading of this paper, the calculations 
reveal the existence of also a minor system 
of outside currents taking part in the pro- 
duction of the observed secular variation. ) 

The first one to make a mathematical 
test of the seat of the earth’s magnetic 
forces, coupled also with an analysis into 
spherical harmonic terms to the fourth 
order, was Gauss. As the result of his 
mathematical analysis, it was definitely 
proved that by far the greatest portion of 
the earth’s permanent magnetism is to be 
referred to a system of forces inside the 
earth and, furthermore, that this system 
possesses a potential. 

Gauss’s calculations have been repeated 
several times with the aid of more com- 
plete material by several analvsts, and 
Gauss’s deductions have been verified by 
all of them. 

The most elaborate analysis and attempt 
at perfection of the theory embodied in the 
Gaussian analysis was that of 1885 by 
Professor Adolf Schmidt, at present in 
charge of the Potsdam Magnetic Observa- 
torv in succession to the late and lamented 
Professor Eschenhagen. Schmidt made 
provision in his equations: (a) for the 
effect of the spheroidal figure of the earth, 
Gauss having taken a spherical figure, 
(b) for a possible effect due to forces 
whose seat was outside the earth, and (c) 
for a possible effect not to be referred to 
an inside or outside potential, but to a 
system of vertical electric currents passing 
through the earth’s surface, whether from 


inside or outside. 
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Schmidt found that about ninety-five 
per cent of the total magnetization of the 
earth was to be referred to an inside po- 
tential and that the remainder was due to 
a small outside potential and an electric 
current system traversing the earth per- 
pendicularly to its surface. (The writer 
has since found that the principal term 
of the outside potential is displaced about 
one hundred degrees to the west with 
reference to the principal term of the 
inside potential.) 

It would appear that at the present 
stage very little increased accuracy has 
been gained by taking into account the 
spheroidal figure of the earth and that the 
theory must receive elaboration in other 
fundamental directions. 

We next enquire, is the earth’s magnetic 
energy increasing or decreasing? The 
earth’s magnetic elements are subject to 
a secular variation whereby considerable 
changes are produced in the course of 
time. A secular variation may result 
from a change in the intensity of the 
magnetization of the earth, or from a 
change of the direction of magnetization, 
or from both causes. 

The first term of the Gaussian potential 
is of a simple harmonic type and consti- 
tutes by far the largest term; it repre- 
sents about sixty-five to seventy per 
cent of the total magnetization and 
can be physically interpreted as a 
uniform or homogeneous magnetization 
symmetrical about a diameter, inclined 
eleven and one-half degrees to the earth’s 
axis of rotation. This diameter Gauss de- 
fined as the earth’s magnetic axis, with 
respect to which he determined the mag- 
netic moment due to the first term, T ‘le 
ulating the values of the magnetic moment 
as derived for different epochs from the 
various analy ses, we shall find that it has 
decreased in forty- -six years by 1.6 per 
cent. 

The question now is, whether this ap;'ar- 
ent loss is in any way wholly or partially 
compensated for by possible increase in 
magnetic energy of the portion of the 
earth’ s magnetism represented by the re- 
maining terms of the Gaussian potential, 
t. €., by the portion which can not be re- 
ferred to a uniform magnetization about 
some diameter? If mutual compensation 
does not t@&ke place, what is the annual 
loss of the earth’s total magnetization ? 

To answer this query, I have made use 
of the well-known function in physics giv- 
ing the energy W of a distribution of 
forces in terms of the field intensity F, 
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zontal magnetic force resolved in a west- 
east direction, the Y component, then, if 
d à is the element of the parallel, 


where p is the magnetic permeability and 
d r is the element of volume and X, Y, Z 
are the rectangular components of F. The 
integral is confined to the space outside of f a TT cas 
earth, so that we may take p as a constant ù AR 
and set it equal to 1. We may also give 


if the earth’s entire magnetic force is due 
the expression the tly form: 


to a potential. If, on the other hand, 
Wee fv ae electric currents of the kind mentioned 

exist, then, if I represents the total 
Here V is the et potential and Z amount of electricity passing per second 
the vertical force on the earth’s surface, of time through the zone from the north 
R the earth’s mean radius and d s the ele- geographical pole down to the parallel 


ment of surface. around which the circuit is made, ex- 
The following table gives the values of pressed in electromagnetic units, we have: 

uhe magnetic energy as derived for the I= A Yda. 

various epochs and as dependent upon the AmA o 


best of the analyses thus far made : In a paper published in 1897 I com- 


TARLE I—VALUES OF THE EARTH’S TOTAL MAGNETIC ENERGY IN C. G. 8. UNITS (ERGS). 
(Tbe tabular numbers are to be multiplied by the cube of the Earth’s mean radius.) 


No. Computer of Potential. Epoch I ei 


l i . | m. IV. | O+O0-+IV.| Total. 
| Erman-Peterson........ 1829 .03562 | .00026! .00015) .00004 .00045 . 03607 
3 and 6 |Adams..............-. 1842.5 3590 29 15 3 47 3637 
4 Fritsehe...... sees ak 1842.5 3614 28 14 3 45 3659 
8 Adams .... .... 2.05. 1880 3481 36 17 4 57 3538 
9 Fritsche............-. 1885 3472 34 15 4 58 3525 
5 and 11|Neumayer-Petersen ...| 1885 3464 | 35, 16 4 55 8519 
1v and 13|Schmidt...........0.. 1885 3494 | 34 15 4 53 3548 
Pheer cv A ee ee ae a ee, i ee se Mg Ste Sei Eater 
Mean of first three.. 1838 03589 | .00046 .03635 
Mean of last four 1884 3478 54 | 3532 
Change in..... a.. o 48 yes | — .0O111 | 


4 00008 - 00103 


ee -ae ne 


ne the values of I for every fifth par- 

r EI Earth's Wie bee allel from sixty degrees north to sixty de- 
aa ere 0.03532 R? Ergs grees south as based on Neumaver’s mag- 

a loss of 0.00103 R, or 2.88 per cent, netic charts for 1885, and also gave a 
or about one thirty-fifth part in forty-six graphical representation along a meridian 
vears. This result is a startling one, for of the average distribution of the cur- 
it implies that the earth will have lost rents found. 
its magnetic energy in about 1,600 years; 


Hence we have for 


The resulting system was 
such a methodical one as to strongly sug- 
hence extreme caution should be employed gest that there might be some truth in 


before reaching a definite conclusion. I the existence of vertical earth-air electric 
have made some attempt to ascertain currents. 

whether this loss can be accounted for by 
the difference in the material used in the 
construction of the various charts, and 
while it would appear that the loss is 
greater than the effect due to ihe difference = 


TABLE TI—VERTICAL EARTH-AIR ELEC- 
TRIC CURRENTS. 


(Plus sign means upward currents; whereas 


miuus sign implics downward currents.) 


es i 
of material, I am unwilling at present to one: DETINA: | ‘sd ki 
announce a definite conclusion, but think TN i Aa | 7 
: : ; 50 N. to equator.......2... — 
it best to leave this question, at present, 40N. to Uor EEE TET —539 
open. 30 N. to equator. .. ...... —544 | 
. f decekel 20 N. to equator............ —313 
The existence of possible vertical electric = 10 NÌ to equator... — 90 | 
currents passing through the earth’s crust ee . wae TEE age | 
i oe quator to LUM 2.2.6 wees. we 
is revealed by the non-vanishing of the EGA to 308............. — 9° 
line integral of the magnetic force taken Equator to 408 ............ -- 86 | 
around a closed curve on the earth’s sur- 50 N. to WN. tas TARA +120 +.038 
; i PA HN to B30) Norrois ratene 5 00 
face. Such line integrals serve as a test 30 X? to 20 a ae 93} | oa 
of the hypothesis of a potential, as was 20 N. to10N........ auus, — 2233 —.052 
: i RE lied 10 N. to equator........... — 90 —.020 
first shown and approximately APPS Equator to 10 Beiers aes +105 + 024 
by Gauss. Let us choose, as our circuit, 1WS.to20S8....0........008, + 98 | +.028 
} 1 ESE E weaceaeus —219 | — .053 
a parallel of latitude, and let us call, as gus .to408 nO LLN — 77 | —021 
is customary, the component of the hori- 9 
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The general conclusion to be drawn ap- 
pears to be: 

All of the modern magnetic charts— 
1. e., since those of Sabine for 1840-5— 
unite in indicating the probable existence 
of vertical earth-air electric currents of 
the average intensity over the region forty- 
five degrees north to forty-five degrees 
south of one-thirtieth of an ampere per 
square kilometre of surface. These cur- 
rents of positive electricity proceed up- 
ward (from the earth into the air) near 
the equatorial regions where there are 
ascending air currents, and downward 
near the parallels twenty-five degrees to 
thirty degrees, 1. e., in the regions of de- 
scending air currents. Near the paral- 
lels forty degrees the electric currents are 
again upward, thus corresponding once 
more with the general atmospheric circula- 
tion. Beyond the parallels forty-five de- 
grees the results appear too uncertain to 
warrant drawing a definite conclusion. 

Meteorological conditions may play an 
important part in investigations as to the 
existence of vertical electric currents from 
magnetic surveys over limited areas. 

In order to make some tests as to the 
manner of distribution of the upward and 
downward electric currents, the currents 
over quadrilaterals bounded by two paral- 
lels ten degrees apart and two meridians, 
likewise ten degrees apart, have been de- 
rived for the entire region from sixty de- 
grees north to sixty degrees south, for the 
three epochs 1842, 1880 and 1885. As a. 
general result, it did not appear as though 
the directions of the electric currents— 
whether up or down—were to be associated 
with the distribution of land and water. 
There was, however, a decided indication, 
for each epoch, that over the areas of low 
pressure, where the air currents are up- 
ward, there the electric currents were like- 
wise, in general, upward, and that over 
the areas of high pressure where there 
are descending air currents, there the 
electric currents were likewise descending. 

The average results from the three 
epochs are: 
eh to ! for areas of low cee ees 10t amperes 
py a upw enra e E à ‘downward 
electric currents.) 

The average effect of electric currents 
for the regions forty-five degrees north to 
forty-five degrees south is on the east- 
west component of the earth’s magneti 
force (Y), 0.001 centimetre-gramme 
second unit, or about one-fifticth of the 
average value of Y. The average effect 
on the horizontal intensity is about one 
one-thousandth part, i. e., on the order of 
the error of a field determination. How 
ever, the average effect on the declination 
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is about 0.2 degree—about six times the 
error of a reduced field determination of the 
declination on land, and about one to two 
times the error of a determination at sea 
by the most approved methods. 

Let us now briefly turn our attention to 
another mode of attack with the purpose 
of deriving physical interpretations of the 
various harmonic terms entering into the 
Gaussian expression. 

The first harmonic finds a ready phys- 
ical interpretation: it represents that en- 
tire portion of the earth’s total magnetiza- 
tion which can be referred to a uniform 
homogeneous magnetization of the earth 
about a diameter inclined to the axis of 
rotation. This term represents about 
sixty-five to seventy per cent of the total 
field. Let us term it the primary or 
“normal” field. 

The diameter or axis of magnetization 
of this field for 1885 made an angle of 
11° 25.7’ with the rotation axis and 
pierced the northern hemisphere in longi- 
tude 68° 30.6’ west of Greenwich. Its 
magnetic moment was 0.32298 R’, centi- 
metre-graimme-sccond unit, R being the 
carth’s mean radius. 

The map of the residual or secondary 
field has now been constructed for three 
epochs; for 1885, for 1842, and 1880. 
The maps of the residual field for the 
first two epochs agree well in all the prin- 
cipal features with the one for 1885. 

The residual magnetization can thus be 
broadly characterized: it consists chiefly 
of two main magnetizations transverse to 
the axis of rotation, one system lying in 
the northern hemisphere, the north end 
attracting pole (N,) being east of the 
south end attracting poles (S,’, 8,”), 
and the other in the southern hemisphere, 
the direction of magnetization being the 
reverse of the former, the north pole (N,) 
lying now west of the south pole (S,). 
The poles of the two systems are situated, 
approximately, near the forty-degree paral- 
lels—this is even true of the tertiary 
system N,S,. 

The secondary magnetic equators (the 
lines along which the residual vertical 
force is zero) occupies practically the 
same position for the three epochs. 

What has thus far been gained by the 
decomposition of the earth’s total mag- 
netic field into a primary and into a 
secondary one? In the first place, the 
residual field clearly exhibits the fact that 
it is not a heterogeneous one, but remark- 
ably systematic in its structure. There is 
a very strong indication that it is pro- 
duced by some distinct physical cause 
operating in the same general manner 
over the entire earth. 
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There is a very remarkable correspond- 
ence between the principal features of the 
residual magnetic field and those exhibited 
on a chart of isabnormal temperatures. 
It is found that the earth as a magnet acts 
like any other magnet as regards applica- 
tion of heat. Thus, wherever the earth’s 
surface is relatively warm, on the average 
for the year, there the magnetization of 
the earth shows a decrease, and where, on 
the other hand, it is relatively cold, there 
it suffers an increase. The comparison 
held so far, that it is possible to reproduce 
the residual magnetic field, in its general 
characteristics, with the aid of temperature 
charts. 

The criticism has been made that this 
relation between residual magnetism and 
temperature distribution may only be an 
apparent one, since the latter referred to 
surface conditions, whereas the former per- 
tained to strata at considerable depths be- 
low the surface. However, the isabnormal 
temperatures plotted were based on annual 
means; hence the effects due to annual 
variations and diurnal variations were elim- 
inated. I am not aware that any one has 
given a physical explanation of the situa- 
tion of the maxima and minima shown on 
an annual isanomalous temperature chart. 
Their annual positions are probably largely 
dependent on the radiation of the internal 
heat of the earth. We can not say, as yet, 
at what depth the principal thermal fea- 
tures shown at the surface are eliminated ; 
it is known that the isothermal surfaccs 
in the interior conform with those of the 
surface to a considerable depth. 

I shall not discuss this matter further 
now, as it is being made the subject of a 
special examination. Many have surmised 
that the distortion of the earth’s magnetic 
field is to be attributed to the distribution 
of land and water; but the problem is to 
show in what manner the distribution 
causes the observed effects. The first at- 
tempt, as stated, will be to ascertain 
whether the cause is to be sought in the 
distribution of temperature in the upper 
stratum of the earth’s crust, as produced 
largely by the distribution of land and 
water. 

Another extremely interesting result is 
that a very close similarity is found to 
exist between the chart of the residual 
permanent magnetic field and that of the 
system of forces causing the diurnal varia- 
tion of the earth’s magnetism. The two 
magnetic systems are identical in their 
general characteristics except in one re- 
spect, viz., the first is to be referred to a 
system of magnetic forces in the earth’s 
interior, whereas the second to a system 
outside, the relative positions of the poles 
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being governed accordingly. Thus at 
Greenwich mean noon, for example, the 
north end attracting pole of the first sys- 
tem would be about vertically below the 
south end attracting pole of the second 
system, and the south end attracting pole 
of the first would be about directly below 
the north end attracting pole of the second 
system—this statement holds for the main 
transverse magnetization in each hemis- 
phere. 

. I have had the impression for some time 
that the earth’s permanent magnetic field 
may play a very important part in the 
production of the diurnal variation field as 
observed on the earth’s surface. No satis- 
factory explanation has as yet been given 
of the manner in which the peculiar mag- 
netic system of forces causing the diurnal 
variation is actually produced. 

The existence of some form of radiation 
from the sun which does not penetrate to 
the lowest strata of our atmosphere, and 
which is yet capable of deflecting magnetic 
needles on the earth’s surface, appears to 
have been definitely proved by the recent 
magnetic observations during solar 
eclipses. It was, furthermore, shown 
the eclipse magnetic variation was a 
phenomenon similar to the diurnal varia- 
tion, and that it differed from the latter 
only in degree; the ranges in the declina- 
tion variations, for example, were pro- 
portional to the amounts of radiation cut 
off by the respective bodies: the moon and 
the earth. 

It is known how a moving electrified 
particle will be deflected by a magnetic 
field, and how, in general, it will be made 
to travel in a spiral path whose axis is the 
line of magnetic force. Is it possible now, 
that as a result of the combined action of 
the permanent magnetic field of the rotat- 
ing earth and the electrified particles 
radiated by the sun, there is formed in the 
regions above us a secondary magnetic sys- 
tem precisely similar to that of the 


earth ? 


The Smithsonian Institution. 


The annual report of the board of 
regents of the Smithsonian Institution, 
Washington, D. C., contains, in addition 
to the usual report of the business of the 
institution, a good number of valuable 
papers in the general appendix. The fol- 
lowing may be mentioned: “Progress of 
Air Ships,” by Major B. Baden-Powell; 
“Aerial Navigation,” O. Chanute; Graham 
Bell’s Tetrahedral Kites; “Radium,” by 
E. Curie; “Radium,” J. J. Thomson; 
“The N-Rays,” by M. Blondlot and C. G. 
Abbott; “Modern Views on Matter,” by 
Sir Oliver Lodge; “The Electric Fur- 
nace,” by J. Wright; “The Marienfelde- 
Zossen High-Speed Electric Railway 
Trials,” by Alfred Gradenwitz. 
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A Large Gas Engine Electric Generating and Blowing Plant. 


HE use of waste blast-furnace gases 
for power generating purposes is 
excellently exemplified at the 

Lackawanna Steel Works, Buffalo, N. Y., 
where two power-houses are in prepara- 
tion, the ultimate output of which will 
be 40,000 horse-power ; nearly half of this 
capacity is already being developed. The ac- 
companying illustration, Fig. 1, is a re- 
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By Frank C. Perkins. 


The remaining five 1,000-horse-power 
Koerting engines are direct-connected to 
three-phase alternating-current genera- 
tors, each having an output of 500 kilo- 
watts. These machines supply polyphase 
current at 440 volts and a frequency of 
twenty-five cycles per second, and were 
constructed at Schenectady, N. Y., by 
the General Electric Company. 
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Ingersoll-Sergeant air-compressors, with 
several larger compressors of the Dick- 
son and Southwark types. 

A large number of high-pressure pumps 
are also installed in the north end of 
power-house No. 1, together with other 
auxiliary apparatus and accumulators to 
keep the pressure at 450 pounds. 

Fig. 2 shows the first two gas-blowing 


Fig. 1.—ELECTRICAL POWER STATION OF THE LACKAWANNA STEEL Company, Burrato, N. Y., SHowrne TEN 1,000-Horse-POWER KOERTING 
Gas ENGINES Driving DrrRECT-CURRENT AND ALTERNATING-CURRENT GENERATORS. 


cent photograph of the interior of power- 
house No. 1, which is equipped with 
eight twin Keerting, two-cycle, double- 
acting gas engines, each having a capacity 
of 1,000 horse-power, directly coupled to 
alternating and direct-current generators. 
Three of these twin engines are direct- 
connected ‘to 500-kilowatt continuous- 
current Sprague-Lundell generators, sup- 
plying a current of 250 volts pressure, 
operating at a speed of 100 revolutions per 
minute. 


The power-house is 730 feet long and 
an immense pipe is installed along onc- 
half of its entire length, supplying the 
engines with waste-blast furnace gases; 
the gas engines occupying about 340 feet 
of the south half of the building. 

The remaining half of power-house No. 
1 is equipped with a Porter-Allen 1,000- 
horse-power engine and generator, a num- 
ber of motor-driven Brush arc machines 
and several exciter dynamos_ installed 
across the building, together with four 


engines installed in the other power- 
house of the Lackawanna Steel Company, 
which will ultimately contain sixteen 
engines of this type of 2,000 horse-power 
each, making a total of 32,000 horse 
power for this one power-house, and & 
complete gas engine plant of 40,000 
horse-power capacity. 

There are at present five of thes 
2,000-horse-power, twin Koerting £85 
engines in operation in this plant. each 
driving a vertical seventy-six-inch by 
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sixty-inch blowing cylinder at a speed of 
seventy to eighty revolutions per minute. 
All of the above engines are operated 
with blast-furnace gas and the remaining 
eleven units of the same size are nearing 
completion at the works of the De La 
Vergne Machine Company, in New York 
city. The blast-furnace gas supplied to 
these engines has a heat value of eighty 
British thermal units per cubic foot and 
consume only about 10,000 British ther- 
mal units per brake-horse-power per hour, 
which corresponds to a heat efficiency of 
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gines are constructed in this country by 
the American representative, the De La 
Vergne Machine Company, of New York, 
the blowing engines being constructed at 
Philadelphia, by the Southwark Foundry 
Machine Company. The air cylinders are 
six feet four inches in diameter with a 
stroke of five feet, while the Koerting gas 
engine power cylinders measure thirty- 
eight and one-half inches in diameter with 
a stroke of sixty inches. The air pump 
cylinders of the Koerting gas engine are 
thirty-eight and one-fourth inches in 
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pipe leads, no exhaust valves are required. 
The slots are covered by the motor piston 
itself, and for this purpose it is made 
very long and is packed at each end by 
self-closing spring rings. ‘Two double- 
acting auxiliary pumps, one for the gas 
and one for the air, are provided, by which 
the combustible mixture is admitted to the 
working cylinder. In designing these 
pumps they are so proportioned that their 
combined action secures the proper 
mixture for perfect combustion. The 
compression spaces of the pumps are di- 


Fic. 2.—Two oF SIXTEEN 2,000-HorsE-PoweER KOERTING GAS-BLOWING ENGINES AT THE PLANT OF THE LACKAWANNA STEEL COMPANY, 
BuFFa.o, N. Y. 


20.5 per cent, based on the brake-horse- 
power. As will be seen in the accompany- 
ing illustration, Fig. 2, these engines are 
of the vertical-horizontal type, the air 
cylinder being arranged as a_ vertical 
element and the gas engine cylinders as 
the horizontal element. The gas engines 
are of the twin Koerting double-acting 
type, designed at the works of Gebr. 
Koerting Actien Gesellschaft at Koert- 
ingsdof, near Hanover, Germany. 
Although of German design, the en- 


diameter, while the gas pump cylinders 
of the engines are forty-five and one- 
fourth inches in diameter. 

These gas engines are double-acting, 
like a steam engine, and therefore the 
crank end and the head end of the power 
cylinder are similar, the admission valves 
being located in the valve boxes, which 
are bolted to the cylinder head. As the 
products of combustion escape through 
the slots or ports cast in the middle of 
the cylinder from where the exhaust 


vided so that the crank ends of the air 
pump and the gas pump discharge into 
the crank end of the power cylinder. The 
head ends of the pumps and also the low 
pressure discharge into the head end of 
the power cylinder, the gas and air being 
compressed by the pumps to about nine 
atmospheres per square inch. The piston 
is at the outer dead point and the exhaust 
ports are exposed toward the opposite or 
head end of the cylinder. The instant the 
cylinder begins to uncover the exhaust 
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ports, the pressure of the residual pro- 
ducts of combustion in the cylinder falls 
to that of the atmosphere. As soon as 
this takes place the inlet valve is opened 
and a fresh charge is forced into the 
cylinder by the pumps. The valve gear 
of the pumps and working cylinder is so 
arranged that air only is supplied first, 
to separate the burned gases from the 
fresh mixture and afterward the air and 
gas mixed in proper proportion. The 
mixture of air and gas is produced only 
at the inlet to the cylinder, there being no 
storing of it, thus representing an ad- 
vantage, it is claimed, over engines that 
keep more or less of the combustible mix- 
ture outside of the working cylinder. As 
soon as the exhaust ports are covered by 
the receding piston, the air and gas pump 
pistons also arrive at their dead point 
position and the supply of mixture is in- 
terrupted. The inlet valve closes and 
the charge is compressed in the cylinder 
till at the dead point of the stroke ig- 
nition takes place. At the next move- 
ment of the main piston, the ignited 
charge exerts its driving power by ex- 
panding till just before arriving at the 
other dead point, when the piston un- 
covers the exhaust ports again and allows 
the consumed charge to blow out, while 
on the opposite end of the piston the 
same operation takes place. 

The eight direct-current and alternat- 
ing-current generators of 8,000-horse- 
power capacity in power-house No. 1, 
operated by double-acting gas engines, 
supply current through a large sWitch- 
board extending along the south end of 
the building, this current being employed 
for operating hundreds of motors through- 
out the steel plant and in the yards which 
ara several miles in length. Electric 
motors are used for the unloading devices 
at the ship canal and also on the traveling 
cranes, the hoists to the blast furnaces, 
electric locomotives at the Bessemer steel 
plant and the rolling mill, where live 
rolls and various saws, rail straighteners 
and othem tools are electricaily driven. 
This great power plant will also supply 
current for operating the new rolling mill, 
for plates and structural steel and also 
the electric charging machines for the 
Siemens-Martin open-hearth plant and 
the cranes used for handling and strip- 
ping the ingots from the moulds. 

Each of the gas engines of the duplex 
horizontal Koerting type drives the elce- 
trical generators at a speed of 100 revo- 
lutions per minute. These engines have 
working cylinders two feet in diameter 
with a stroke of about three and one-half 
feet. They are controlled by piston valves, 
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the air and gas pumps being driven by 
an eccentric gear from the main shaft. 
The regulation of power is effected in the 
following manner: when the load on the 
engine is reduced the gas pump begins 
to furnish gas at a correspondingly later 
period, thus discharging a diminished 
quantity of gas into the working cylinder. 
This is accomplished either by the valve 


. gear of the pump and controlled by the 


governor or by a by-pass located between 
each pump and respective compression 
channels which lead to the inlet valve on 
the main cylinder. The throttling device in 
this by-pass is also under the control of the 
governor. It will thus be noted that the 
engine operates with a variable amount of 
mixture and that correspondingly more 
or less air is sent first into the’ power 
cylinder. This air stays near ihe middle 
of the cylinder while a combustible mix- 
ture remains at the heads of the cylinder 
near the inlet valves and igniters. It is 
stated that the peculiar shape of the 
cylinder heads prevents mingling of the 
layer of air with the following mixture 
of gas and air. For ignition of Koerting 
engines there are provided two spark coils 
at the end of the power cylinder. These 
are operated by a separate shaft driven by 
spur gearing from the cam shaft. The 
gear on the igniter shaft is not fast, being 
connected with a sleeve having a feather 
which is set spirally around the shaft so 
that by a sliding movement of the wheel 
the igniter shaft may be set behind or in 
advance of the cam shaft. In this way the 
time of ignition can be changed during 
the running of engine so as to- suit 
whatever kind of gas is being delivered, 
and at starting the point of ignition may 
be so set that ignition takes place only 
after the piston has passed the dead point 
and the engine is thus started very 
slowly without incurring any preignition. 
Compressed air is used for starting the 
engine; a pressure of 150 pounds per 
square inch being used for the blowing 
gas engines and about 100 pounds per 
square inch for gas engines driving elec- 
trical generators. For admitting the 
compressed air at the front and back ends 
of the cylinder, a piston valve is provided, 
as in a slide valve steam engine, and this 
ig operated from the cam shaft by an 
eccentric which can be thrown in or out 
of gear by a clutch. The engines usually 
start off very readily after filling the 
cylinder with air twice. The power cylin- 


‘der and the piston are cooled bv circulat- 


ing piston, the water enters a tube carried 
through the crosshead pin and the hollow 
piston rod and returns the same way, but 
on the outside of the tube. The cylinder 
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walls are cooled throughout, except at the 
middle where the exhaust slots are located 
and the stuffing boxes in the cylinder 
heads are also surrounded by water. 
Westinghouse induction motors are 
directly connected to centrifugal pumps 
which supply the necessary covling water. 
The gas used by the engines is supplied 
by a three-foot pipe connecting with the 
blast furnace through a contrifugal washer 
which purifies and removes the dust from 
the waste blast-furnace gas. An electric 
motor is used for driving a fan and a wa- 
ter spray, used in connection with the air 
blast, causes the dust and impurities to be 
removed from the gas. In addition to the 
gas used in these engines a large quantity 
is burned under the boilers for supplying 
steam to the various engines about the 
plant and also is burned under the furnace 
stoves for heating the blast. 
=> 


Telegraphy and Telephony in Japan. 


After the restoration of the impcrial 
authority in Japan in 1868, the govern- 
ment undertook the construction of tele- 
graph lines, the first running between 
Tokio and Yokohama. At first much 
trouble was experienced in maintaining 
this line, on account of the supersfition 
of the people. Six years later the 
government found it impossible to mect 
all the demands for new telegraph facili- 
ties, and much of the great extension 
which took place was carried out at the 
expense of the various municipalities. 
In the early nincties, the telegraph sys- 
tem was extended to all important locali- 
ties, and at the end of 1901, Japan çon- 
tained 1,856 telegraphic stations with 
122,500 kilometres of conductors and 
28.900 kilometres of lines. Communi- 
cation with Asia is assured by two cables, 
connecting Nagasaki to Shanghai and to 
Vladivostock. Until 1887 there was no 
publie telephone service. The first city 
systems were installed in Tokio and Yoko- 
hama in 1890, and these were followed 
shortly by others, until at the end of 
1901 there were 179 public stations with 
twenty-five city systems and 25,000 sub- 
scribers. At the same time 25,000 other 
persons were demanding telephone serv- 
ice. The telephone and telegraph ap- 
paratus in Janan is of the most modern 
type, as progress elsewhere is followed 
closely. The rapid development of these 
two arts is characterized by the following 
statistics, showing the number of tele- 
grams sent for different years. These 
were, in 1871, 19.000; in 1881, 2,586,- 
000; in 1891, 4,674,000 and in 1901. 
16,221,000.—Translated and abstracted 
from L’Electricien (Paris), November 5. 
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Electrical Patents. 


An invention relating to the signaling 
apparatus of telephone switchboards for 
indicating at the switchboard signals 
transmitted from the substations of the 
different telephone lines terminating in 
the switchboard has been patented (774,- 
332, November 8) by Mr. Frank R. 
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said coils being included in the line cir- 
cuit between the substation and the 
spring-jacks. The line circuit has a closed 
bridge included in it, this bridge includ- 
ing a source of signaling current, and 
the other of the coils being also included 
in this bridge. A subsidiary line signal 
is included in a local circuit controlled 
by a relay, and a supervisory signal is 


SIGNALING APPARATU3 FOR TELEPHONE SWITCHBOARDS. 


McBerty, of Evanston, Ill., who has as- 
signed his entire interest in the inven- 
tion to the Western Electric Company, 
of Chicago, Ill. In a former patent, 
dated August 20, 1901, Mr. McBerty has 
described a system of signals in which 
a subsidiary line signal permanently as- 
sociated with each telephone line and a 
subsidiary clearing-out or supervisory sig- 
nal temporarily associated with the line 
during connection are controlled by a 
single relay included in the line circuit, 
and responding to currents existing in 
it during the use of the telephone line. 
The present invention is a modification 
of the invention in the before-mentioned 
Prior patent and has for its object to 
adapt the signal-controlling relay for 
use in telephone exchange systems in 
which current for exciting or operat- 
ing the substation telephone transmitters 
'8 supplied through the telephone lines 
from a common source at the central sta- 
tion during the use of the lines, the 
temporary connection of the source of 
current supply being made through im- 
pedance-coils or repeating-coils of com- 
paratively low resistance. The invention 
consists of a telephone line having spring- 
Jacks constituting the normally open 
terminals of the line. A relay is em- 
ployed having two magnet coils, one of 


adapted to be temporarily associated with 


` the line circuit in a local circuit also 


controlled by a relay. A plug-circuit 
makes connections with the line, the 
terminals of the one connecting-plug be- 
ing united through helices of different 
induction coils with the poles of the 
source of signaling current, the different 
members of a pair of plugs being con- 
nected with the same repeating-coils. 
Frank B. Cook, Chicago, Ill., has de- 
vised a protective apparatus (774,158, 
November 8) for electrical circuits, which 
provides a compact and accessible ar- 
rangement of -such devices by which an 
electrical circuit may be protected from 
strong currents, sneak currents and high- 


PROTECTIVE DEVICE FOR ELECTRICAL 
CIRCUITS. 


voltage currents, such as lightning, the 
arrangement being adapted for use in 
various circuits and under various con- 
ditions. In carrying out the invention, 
a. horizontal porcelain base is emploved 
which is properly bored and grooved for 
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receiving circuit conductors. Two hori- 
zontal tubular fuses are provided, ar- 
ranged parallel to each other, and be- 
tween these two fuses and also arranged 
parallel to each other are two heat coils. 
Vertical lightning arresters are provided 
between the two fuses and at one end 
of the respective heat coils, these arrest- 
ers having a common ground-plate. 
Suitable springs and connection termi- 
nals for the fuses, heat coils, lightning 
arresters and ground-plate are mounted 
on the porcelain base. A glass case en- 
closes the heating coils and lightning 
arresters. | Suitable catch-springs and 
lugs are also mounted on the base and 
are adapted to hold the glass case in po- 
sition. Means are employed for connect- 
ing the fuses, heating coils and light- 
ning arresters as a duplicate set of com- 
bination protective devices. 

Frederick B. Duncan, of Madison, 
Wis., has assigned to Northern Electrical 
Manufacturing Company, of the same 
place, a patent (773,930, November 1) 
recently granted to him on an electric 
motor. The object of the invention is 
to provide a construction by means of 
which a tool, such as a boring-tool or 


the like, may be easily, quickly and -con- . 


veniently moved to work in a number of 
different places and over a comparatively 


ELECTRIC MOTOR FOR PORTABLE SERVICE. 


large range without changing the loca- 
tion of the driving motor. The inven- 
tion comprises a casing in which the arma- 
ture is mounted, this casing being mova- 
bly suspended between the legs of a bi- 
furcated support. The support is pro- 
vided with an enlarged end rotatably 
mounted on a base and having a projec- 
tion. An opening in the base receives 
the projection of the support. Below the 
base is a holding-plate connected thereto 
by a bolt. A flexible shaft is connected 
with thc armature-shaft of the motor 
whereby the motor automatically tends 
to move to a position to keep the in- 
clined shaft in approximate alignment. 
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A.Mors Electric Device for Timing Automobiles. 


HE new electric chronometer device 
I which has been brought out by the 
Mors Company, the well-known 
manufacturers of automobiles and electric 
apparatus, of Paris, is a step in the right 
direction toward securing greater accu- 
racy in a series of measurements which 
have been too much neglected hitherto, 
that is, the timing of high-speed racing 
automobiles. The old method of timing 
with the stop-watch has long been felt 
unsatisfactory. Such a method is not in 
line with the progress of scientific meas- 
urement, which has now been so univer- 
sally applied. In the stop-watch method, 
the numerous disadvantages scarcely 
need to be pointed out to those who are 
familiar with the accurate measurements 
which are an every-day feature of electric- 
al work. It is a method into which the 
personal equation enters to a large ex- 
tent, seeing that the timekeepers are re- 
quired to estimate the exact moment of 
the start and finish, and two chronometers 
are used which must be regulated so as 
to work exactly together before the race. 


Another disadvantage is that the stop- 


watch in most cases will only register 
within one-fifth second, while there is no 
reason why the time can not be recorded 
with much greater precision with a prop- 
erly designed automatic method. 

The advantages which will be appre- 
ciated for the electric method of timing 
lie in the fact that it records the start and 
stop of the automobiles upon a band of 
paper which is unrolled in the apparatus. 
and within a degree of accuracy of one 
one-hundredth second. The exact moment 
when the automobile passes over the line 
is recorded automatically, and the per- 
sonal factor of the timekeeper is entirely 
eliminated. ‘This is carried out by the 
apparatus which is shown in Fig. 1, and 
in detail in Fig. 2. The first engraving 
represents the apparatus as it is set up 
at each end of the line and connected by 
an insulated wire which is laid along the 
side of the route. The two stations are 
shown here in the same engraving. In 
addition to the chronometer apparatus 
proper, a telephone and call-bell have 
been placed in each of the apparatus, so 
that the two stations can always com- 
municate with each other. The telephone 
is operated through the same wire which 
carries the current of the chronometer, 
and the two can be used independently 
of each other. The apparatus is mounted 
in compact form in a set of flat boxes, so 
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that it is easily carried, and when arriv- 
ing at the destination the boxes are 
placed flatwise upon a folding support 
which is taken with them. The flat case 
which is seen on the left serves for the 
station which is located at the finish of 
the race. It contains all the apparatus 
which are needed for telephoning and sig- 
naling betwen the two stations, together 
with two cells of storage battery which 
are placed below. 

The second station at the start (on the 
right-hand side) is connected with the 
first by a wire, and the electric method 
has another advantage in that the dis- 
tance between the two stations is practic- 
ally unlimited. Besides the above-men- 
tioned telephone set, the starting station 
contains the chronometer apparatus 
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nometer apparatus. The car continues on 
its course, and when it arrives at the fin- 
ish it passes over a second wire which is 
stretched across the route. A second cur- 
rent impulse is thus sent over the line 
into the chronometer box and the exact 
time of the finish is registered. The strip 
of paper is unrolled during the passage 
of the car by a modified form of Morse 
register, which feeds out the paper at a 
practically uniform speed. The moment. 
of starting and finishing is recorded by a 
needle-point which makes a dot upon the 
band, so that by taking the distance be- 
tween the dots we have the exact time 
which is required for the car to pass. 
Each one-fifth second is registered upon 
the band by a second needle-point which 
the chronometer operates by means of an 


Fig. 1.—RESPECTIVE STATIONS OF Mors TiminGa DEVICE. 


proper, which is mounted in compact 
form in a separate flat box. The latter 
is opened up and placed in an upright 
position on the flat table which is formed 
by the first apparatus, and it is thus 
easily accessible. 

The method of operating the chro- 
nometer device is as follows: a wire is 
stretched across the track at the point 
where the cars start. This wire is con- 
nected by a suitable lever with a contact 
which is mounted inside the apparatus. 
As the automobile passes over the wire the 
contact is established, and this movement 
is registered automatically by the action 
of an electromagnet upon a band of 
paper which is unrolled in the chro- 


electromagnet, so that it only remains to 
count the number of spaces and fractions 
in order to have the time. 

The essential feature of the apparatus, 
which has been designed by M. Pottier, 
one of the leading engineers of the com- 
pany, is the electric chronometer device. 
It has been combined in a very simple 
and ingenious manner so as to secure an 
accurate and permanent record of the 
time upon the band. This device is seen 
in detail in the second engraving. Upon 
opening up the hinged cover of the flat 
case which contains the whole apparatus, 
all the working parts are visible, with the 
exception of the chronometer proper, 
which is generally kept closed. There is 4 
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Mors register which has been somewhat 
modified in the present case. The paper 
band is carried on a drum to the right, 
and is unrolled horizontally between the 
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and finish. This is carried out by a sec- 
ond solenoid which is mounted above 
the registering apparatus. The core of 
the solenoid is suspended so that it is 
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friction rollers. From there it passes 
out through a slot in the left-hand side 
of the box. 

The ‘chronometer part of the apparatus 
is designed to make a series of punctures 
in the paper at equal intervals as it 
passes along. To carry this out, the band 
is made to pass through a horizontal slot 
in a brass block which is placed back 
of the friction rollers. A needle-point 
passes through a hole in the bottom of 
the block and can thus make a puncture 
in the paper band from below. The punc- 
tures are made at equal intervals by the 
action of a solenoid. The latter is pro- 
vided with a core which is attached 


downward against the adjustable spring. 


The core is connected to a lever which 
in turn operates the lever, and the latter 
carries the needle for puncturing the band. 
The solenoid receives a series of current 
impulsgs which the chronometer sends 
into it at intervals of one-fifth second. 
The chronometer is mounted in the 
closed box and lies above the register- 
ing apparatus. It receives current from 
the storage cells which are placed under- 
neath, and the clockwork operates a re- 
volving contact which sends the current 
impulses into the solenoid. In this way 
the band appears regularly perforated as 
lt comes out of the apparatus, and the 
Series of dots, which are spaced 0.2 inch 
apart, Tepresents fifths of a second. It only 
remains to make a dot upon the band 
Which will record the time of the start 


, CHRONOMETER ARRANGEMENTS, 


pulled downward by the latter, and is 
balanced against an adjustable spring, so 
that when it receives a momentary cur- 
rent impulse the core is attracted. At 
its lower end the core carries a long needle 
which pfrojects through a hole in the 
brass piece carrying the paper hand, so 
that when a current impulse passes in the 
solenoid the needle-point is made to per- 
forate the band and form a dot which 
represents that instant of time. 

By this method the time of the car is 


Fig. 3.—DIAGRAMMATIC REPRESENTATION OF 
e Mors Timine DEVICE. 


very easily obtained. When the car starts, 
its front wheels pass over the stretched 
wire on the track, making a momentary 
contact in the apparatus and operating 
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the upper solenoid. A dot is formed on 
the paper which registers this instant. 
On arriving at the finish (a certain 
amount of paper having been unrolled) 


‘the car strikes the second wire and sends 


a current impulse over the line to the 
chronometer station, where the solenoid 
makes a second dot on the paper. The 
time intervals can be read to within one- 
twentieth of a space or within one 
one-hundredih second. The permanent 
record of the race which is thus obtained 
will obviate all controversy as to the re- 
sults. It may be objected that the clock- 
work mechanism of the register doés not 
unroll the paper at an exactly uniform 
speed. While this is true theoretically, 
the difference between any two consecu- 
tive spaces between the chronometer dots 
's so small that it can not affect the accu- 
racy of the reading, which is only made 
to one-twentieth of a space, and there- 
lore no error occurs in practice. 

In order to make the device thoroughly 
practical when out on the road, it is 
necessary to find some good method of 
estimating the position of the recording 
dots within the spaces which they occupy 
on the band, so that they can be read to 
one-twentieth of a space (which is 0.2 
inch) with accuracy, without requiring a 
long time or discussion while taking the 
reading. The position can be judged very 
closely by the eye, as is ordinarily done 
on most graduated scales, but it can be 
also carried out ‘by a more exact method, 
which is an adaptation of the proportional 
division principle. M. Pottier has ap- 
plied this method in a compact device 
which can be carried in the pocket. It 
contributes not a little to the success of 
the chronometer method in practice. 

The device is shown in Fig. 3. A brass 
plate B carries the paper band, which is 
held down by two clips. Below the band 
slides a second plate A which works in 
a groove in the former, making the sur- — 
face of A flush with B. The second plate 
carries a series of parallel and equal 
divisions which are numbered from one to 
twenty. Below the scale are two fine 
wires, whose origin is made to coincide 
with division zero of the scale by means 
of the curved arm C. The wire d on the 
right is fixed exactly perpendicular to 
the scale divisions, and is held at the top 
by a screw and an adjustable piece D. 
The left-hand wire d, is held at the top 
in the sliding piece E, and can be ad- 
justed back and forth by turning the 
thumb-screw F, thus making its angle 
with the first wire greater or less. 

To make the measurement, the band is 
first brought so that the top edge of the 
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paper corresponds with the upper division 
(No. 20) of the scale. The band is now 
moved to one side so that right-hand 
chronometer dot is brought Just under 
the fixed wire a. The movable wire is 
now adjusted by the thumb-screw so that 
it coincides with the left-hand chro- 
nometer dot. That is, the distance MN 
on line No. 20 is the measure of the 
regular time space on the band. It only 
remains to slide the plate carrying the 
band until the left-hand wire b comes 
over the time dot ¢, which has been made 
by the second solenoid. The dot ¢ lies in 
the interval d, d, and it is this interval 
which it is proposed to measure. Sup- 
posing the wire to coincide with ¢ when 
the band has been lowered to division 
No. 16 of the scale, the position of the 
dot is therefore read to sixteen-twentieths 
of the interval, or 4$ x 1 sec. = 0.16 
second. The position of the correspond- 
ing time dot at the other end of the band 
is then read in the same way as the first 
and the two fractions of a space are added 
to the whole number of spaces between the 
time dots, thus giving the exact time of 
the car between the start and finish. 

< 
Transactions of the International 

_ Electrical Congress. 

The transactions of the International 
Electrical Congress are now being pre- 
pared. They will contain 153 specially 
invited papers and the discussions of the 
same at St. Louis, and also a report of the 


proceedings of the chamber of delegates.. 


The proceedings will form three octavo 
volumes, each containing about 900 pages 
and a frontispiece engraving. Two of 
these frontispieces will be group photo- 
graphic views, and the third will be a 
view of the Electricity Building at the 
exposition. The membership roll of the 
congress was closed on the last day of the 
meeting, September 17. Any one, how- 
ever, who desires to obtain a copy of the 
Transactions can do so by subscription 


before December 1. The subscription 
price is ten dollars, which includes the 
cost of delivery. It is not intended. to 
print a reserve stock, and only those for 
the Congress membership or on order are 
being printed. Orders for the Transactions 
should be sent in promptly to the treasurer, 
Mr. W. D. Weaver, 114 Liberty street, 
New York city. 


ge gee ea 

Application of electricity to agriculture 
has been made in southern France re- 
cently, and has been followed in Germany 
ona still greater scale. Power for thresh- 
ing grain, grinding flour or pumping 
water is provided at a central station and 
rented to farmers, who find that the work 
can be more cheaply and quickly done 
than by the use of horses. 


ELECTRICAL REVIEW 


BOOK REVIEWS. 


“Electric Lighting.” Volume i. The gen- 
erating plant. Sixth edition. Francis B. 
Crocker. New York. D. Van Nostrand Com- 
pany. Cloth. 482 pages. 7 by 914 inches. 


213 illustrations. Supplied by the ELECTRICAL 
REVIEW at $3. 


In this new edition Dr. Crocker has 
brought his treatise up to date by enlarg- 
ing it so as to include recent developments 


in newer types of prime movers. At the 


same time care has been taken to eliminate 
unnecessary and obsolete material. Volume 
1 covers only the generating plant, and 
while it retains its title of “Electric Light- 
ing,” it is not restricted to this field, but 
it applies, as well, to railway plants, power 
plants and electrochemical and electro- 
metallurgical plants. 


“Scientific American Reference Book.” 
Albert A. Hopkins and A. Russell Bond. 


~ New York. Munn & Company. Cloth. 516 


pages. 6 by 8 inches. Illustrated; six 


colored plates. Supplied by the ELECTRICAL 
REVIEW at $1.50. 


This book has been compiled in the hope 
of supplying, in convenient form, a large 
amount of information on many topics. It 
is conveniently arranged under topics such 
as shipping and yachts, navies of the 
world, population of the United States, 
patents, planetary movements, chemistry, 
weights and measures, etc. There are in 
all about 50,000 facts briefly presented 
and frequently illustrated. ‘This book 
will probably prove very acceptable to 
those who have not at hand a satisfactory 
encyclopedia. 


“The Electrical Transmission of Energy.” 
Fourth edition. Arthur Vaughan Abbott. 
New York. D. Van Nostrand Company. 
Cloth. 675 pages. 6144 by 9% inches. 367 
figures; 109 tables; 10 folding diagrams and 


16 full-page engravings. Supplied by the 
ELECTRICAL REVIEW at $5. 


In the fourth edition of his well-known 


work on the electrical transmission of’ 


energy Mr. Abbott has rewritten his book 
so as to bring it up to date and cover 
adequately the great advance which has 
been made in this art during the past five 
years. The chapter on electric railway 
circuits has been completely remodeled, 
and, in particular, those parts dealing with 
alternating-current lines have been ampli- 
fied so as to take up the newer problems 
which now arise daily. This book forms 
one of the most complete works on this 
subject that has as yet been prepared. 
“Modern Practical Electricity.” In four 
volumes. R. Mullineux Walmsley. Chicago. 
W. T. Keener & Company. Cloth. 1,208 
pages. 714 by 10 inches. 1,208 illustrations. 
Supplied by the ELEcTRICAL REVIEW at $12. 
This very ambitious work is intended as 
a text-book covering the entire fields of, 
electrical science and application. Volume 
i deals with the early history of electricity, 
static electricity, the Voltaic ceil, electrol- 


ysis, electrochemistry, electric lamps and 
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electromagnetism. Volume ii includes 
theories of magnetism, descriptions of 
various types of electromagnets, methods 
of measuring direct currents, magneto- 
electric induction, the theory of the 
dynamo, and alternating currents and 
their application to telegraphy, telephony, 
power transmission and motive power. 
Volume iii deals with alternating-current 
measurements, electrical discharges and 
the design of alternating-current ma- 
chinery. Volume iv considers the regulation 
of machinery, motors, dynamo and motor 


. testing with direct and alternating cur- 


rents, and electrical measurements. The 
discussion is at all times clear and full, 
and the work is a valuable reference book, 
but it is possibly a little too old-fashioned 
as a text for the student of to-day. 
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A Twenty-one-Mile, 10,000-Volt 
Electric Cable. 

The electric generating station at Etsch- 
werk, which supplies the villages of Bozen. 
and Méran, in the Austrian Tyrol, was 
connected to the former village in 1898 
by means of an overhead line thirty-five 
kilometres (twenty-one miles) in length. 
The tension of the supply was 10,000 
volts, and the system consisted of three 
copper wires twenty-eight square milli- 
metres in section. According to ‘L’In- 
dustrie Electrique (Paris), this amount 
of copper was insufficient to carry the in- 
creased load required by that town, and 
additional copper became necessary. As 
the overhead line had given considerable 
trouble, due to interruptions, it was de- 
cided to replace it by an underground 
cable. This has been done by a three-core 
cable armored with iron strips, and in- 
sulated with paper. The section of the 
conductors is seventy square millimetres 
each. The different sections of this cable 
were tested for half an hour at 40,000 


volts. One of the shortest sections 


was tested at 100,000 volts with- 
out any breakdown. This cable was 
laid during the fall and spring of 
1903, along the main road. At the same 
time, a ten-conductor cable was laid along 
with the other. This gives telephone com- 
munication and is used for determining 
the voltage of the system at any pomt. 
Over-voltage switches were installed at 
various points, in order to limit the volt- 
age between the conductors and the earth. 
These have operated with entire satis- 
faction. The cable was put into service 
the last of July of this year, and has since 
that time served without interruption, 
transmitting 1,100 kilowatts at 10,000 
volts a distance of twenty-one miles. The 
section of the cable is such that this supply 
can be increased. The overhead line has 
not been taken down, but is used along 
with the other. 
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Methods of Pyrometry. 

A paper on “Methods of Pyrometry” 
was read by Dr. C. W. Waidner, of the 
National Bureau of Standards, at a re- 
cent meeting of the Engineers’ Society 
of Western Pennsylvania. In this paper 
Dr. Waidner discusses the different meth- 
ods employed in high-temperature meas- 
urements, describing the instruments used 
and the precautions which must be ob- 
served. From this report the following 
abstract, relating to thermoelectric pyrom- 
etry and electrical resistance pyrometry, 
is taken. For each case a brief historical 
sketch of the method is given. 

When employing thermoelectric pyrom- 
etry for measuring temperatures above 
600 degrees centigrade, the kinds of wire 
that can be used are limited either on 
account of oxidation or the destructive 
action resulting from contact with sili- 
cates, especially in a reducing atmosphere. 
Experience has shown that the couples 
which best meet the exacting require- 
ments of both the shop and the laboratory 
are those made up of pure platinum and 
the homogeneous alloy of platinum with 
iridium or rhodium; and of these, the 
platinum, platinum-rhodium couple, wide- 
ly known as the Le Chatelier pyrometer, 
has found the most extensive application. 
The alloy used in this instrument con- 
tains ten per cent of rhodium. ‘The sen- 
sibility of this couple diminishes quite 
rapidly below 300 degrees. For work in 
the interval below 600 degrees centigrade 
down to minus 200 degrees centigrade, or 
lower, couples of copper-constantan or 
iron-constantan are available. 

It is desirable that the wires of the 
couple shall be as homogeneous as pos- 
sible. ‘This can be tested by joining one 
at a time in a circuit with a galvanometer 
and heating different parts of a wire. lf 
the wires are homogeneous the variations 
in electromotive force set up in the cir- 
cuit will be small. Many couples have 
been found in use so defective in this re- 
spect that they will differ by fifty degrees 
or more at 1,000 degrees centigrade if the 
wires are fused together at different 
points. There is little excuse to-day for 
trouble from this source. 

In constructing the pyrometer it is 
essential that the electrical contacts 
throughout the circuit should be reliable. 
To Secure this it is advisable that the 
Wires should be fused together at the hot 
junction. The contacts of the copper 
leads with the wires of the couple should 
be soldered. The two wires of which the 
couples are made may be held apart in 
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different ways. For a permanent instru- 
ment the wires are usually threaded 
through porcelain or fire-clay tubes pierced 
by two parallel openings. This inner 
tube should be protected by an outer tube 
of porcelain, glazed on the outer side. 
Glazing on the inner side should not be 
allowed, as at high temperatures the 
wires may be contaminated by the glazing. 
These porcelain tubes may be used at 
temperatures up to 1,600 degrees centi- 
grade. Iron tubes can be used at tem- 
peratures up to 800 degrees centigrade, 
but there is always a danger of contamin- 
ation by furnace gases which pass through 
the iron at high temperatures. 

Where approximate results only are de- 
sired, the thermoelectric pyrometer may 
be used with a millivoltmeter, but where 
great accuracy is necessary, potentiometer 
measurements should be made. Instruc- 
tions are given in the paper for using gal- 
vanometers. 

The experience of Holborn and Day 
has shown that, for the thermoelectric 
couple under consideration, the equation 
for the electromotive force contains two 
terms in which the temperatures of the 
junction enter. In one of these, the differ- 
ence of the two temperatures enters 
directly; in the other the difference of the 
squares. Holman has shown that the fol- 
lowing empirical formula applies fairly 
closely: e = m (T” — 2"). Taking the 
logarithm from both sides, a linear re- 
lation between the logarithm of e and the 
logarithm of ¢ is obtained. 

In standardizing couples, a most con- 
venient method is to use freezing metals. 
Adopting Holman’s formula, two meas- 
urements only are necessary to standard- 
ize any couple. For the higher tempera- 
ture freezing copper is suitable, as the 
temperature will remain çonstant until 
practically the entire mass is solid. With 
aluminum the temperature falls con- 
stantly as solidification takes place. With 
antimony super-cooling takes place, the 
temperature first falling, then rising 
rapidly to a point which is quite definite 
for the pure metal. Satisfactory fixed 
pyrometer points are given by the freez- 
ing points of zinc, antimony, gold and 
copper, and by the boiling point of sul- 
phur. In taking measurements and in 
calibrating a pyrometer, care should be 
taken to insert the porcelain tube far 
enough into the freezing metal to make 
certain that the hot junction is at the 
temperature of the surrounding metal 
bath. If the porcelain tube is not more 
than seven or eight millimetres in diam- 
eter, and is corked at the top to prevent 
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air currents, a depth of ten centimetres 
or thereabouts is sufficient. 


The advantages of thermoelectric 


pyrometry are, the temperature indicated 
by the thermo-couple depends upon the 
temperature of the junctions, and not on 
the distribution of temperature along the 
wire. The indications are practically in- 
dependent of the so-called stem correc- 
tions of expansion in other pyrometers. 
The couple is well adapted to measuring 
temperatures of small regions, and par- 
ticularly for the determination of differ- 
ences of temperature between two points. 
Thermo-couples quickly take the tempera- 
ture of the medium with which they are 
in contact, and are well suited for the 
measurement of a varying temperature. 

In pyrometers of the electrical-resist- 
ance type the temperature is measured by 
the changes in the resistance of a wire— 
usually platinum—with temperature. The 
earlier types of resistance pyrometer gave 
unsatisfactory results, caused generally 
by the action of hot furnace gases on the 
wire, and from the silicates of the clay 
tube on which the coil was wound. In 
the construction generally adopted to-day 
the resistance wire is wound on a serrated 
mica frame, so that the wire is in contact 
with its supporting frame for only a 
minute portion of its length. This prac- 
tically eliminates the defect caused by 
contamination due to the support. To 
eliminate trouble caused by the hot gases, 
a porcelain tube, glazed on the outer sur- 
face, should be used. 

With platinum thermometers arranged 
in this way the reading will vary with the 
depth of immersion in the hot medium. 
To correct for this two compensating 
leads are led into the tube and connected 
together at the bottom, their resistance 
being, as nearly as possible, equal to that 
of the leads of the coil. These are placed 
side by side with the coil leads, so that 
they are exposed to the same temperature 
conditions. The platinum thermometer 
is connected to one arm of a Wheatstone 
bridge, and the compensating leads in the 
adjacent arm. In this arrangement the 
resistance of the thermometer will not 
vary with the depth of immersion. For 
practical measurements of temperature 
by means of the resistance thermometer, 
special. bridges are now made, in which 
the bridge wire is calibrated to read 
directly in degrees. The three tempera- 
tures best suited for standardizing plati- 
num-resistance thermometers are, zero 
degrees centigrade, 100 degrees centi- 
grade, and the boiling point of sulphur 
at standard atmospheric pressure, which 
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is 444.6 degrees centigrade. Investiga- 
tions have shown that if platinum ther- 
mometers are standardized at these three 
temperatures, and their indications re- 
duced to temperatures on the gas scale, 
they give temperatures that are in agree- 
ment with this scale to within the highest 
limits of accuracy at present attainable 
with a gas thermometer, throughout the 
range from that of liquid air to 600 de- 
grees centigrade. 

The advantages and disadvantages of 
platinum-resistance thermometers are 
summed up as follows: as an instru- 
ment of precision it is at present perhaps 
the best available for the measurements of 
temperatures up to 1,000 degrees centi- 
grade. The utilization of the property of 
the change of electrical resistance for the 
detection of minute temperature changes 
is carried to its highest perfection in the 


bolometer, which is used to study the loss - 


of radiation. This instrument will readily 
detect a change of one-ten-millionth de- 
gree centigrade. ‘The resistance ther- 
mometer ia especially suited to differen- 
tial temperature measurements of all 
kinds; the determination of the mean 
temperature of a region; the accurate 
control of temperature for thermostatic 
purposes, and in scientific investigations 
requiring a high order of accuracy. The 
safe upper limit of continuous operation 
appears to be about 1,000 degrees centi- 
grade. The instrument is more fragile 
and more easily damaged than the thermo- 
couple, and requires somewhat more com- 
plicated and expensive apparatus. The 
effect of reducing gases, and the forma- 
tion of silicates, produce greater changes 
in the electrical resistance of the platinum 
coil than in the thermoelectric properties 
of a couple. Hence, the coils must be 
most carefully protected when exposed 
to such conditions. 


Economy of Fuel and Generating 
Stations. 


Mr. Henry McClaren, in a paper pre- 
sented at the Institute of Mechanical En- 
gineers, England, in 1903, gives a num- 
ber of tables showing fuel economy in 
electric generating stations. Attention is 
drawn to the great difference in cost of 
kilowatt-hours generated in the various 
classes of stations, and the reasons for 
this difference are discussed. In the re- 
turns for lighting stations the figures are 
based on units sold to consumers; this 
includes the large leakage in the mains 
which may be as high as twenty per cent. 
In the power stations for railways, the 
current is measured as it leaves the sta- 
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tion and leakage does not enter into con- 
sideration. The stations given in the 


Board of Trade returns are divided as 
follows: 


22 METROPOLITAN STATIONS FOR LIGHT- 


ING ONLY. 
Kilowatt-hours 
Sold. 


Non-condensing ............. 24,014,141 
Partly condensing........... 11,305,581 
Condensing ................ 41,318,891 
116 PROVINCIAL STATIONS FOR LIGHTING 
ONLY. 
` Non-condensing ............. 18,430,119 
Partly condensing........... 20,873,145 
Condensing ................. 35,933,216 
32 PROVINCIAL STATIONS FOR POWER AND 
LIGHTING. 
Non-condensing ............. 4,968,426 
Partly condensing........... 30,040,162 
Condensing ................. 39,893,928 


4 PROVINCIAL STATIONS FOR POWER ONLY. 
All condensing 20,066,089 


The twenty-two Metropolitan stations 
produce current at eighteen per cent and 
the partly condensing at twenty-one per 
cent less total cost than the condensing 
stations. For fuel only, the saving of 
non-condensing and partly condensing 
plants is about fourteen and seventeen 
per cent, respectively. 

In the 116 provincial stations the average 
cost of producing current is eighteen per 
cent less than the Metropolitan stations. 
Here also the non-condensing and partly 
condensing stations are more economical 
than the condensing, the saving being 
12.5 and 20.5 per cent. In the thirty-two 
provincial stations, the condensing plants 
were found to be more economical than 
the non-condensing by about nineteen per 
cent in coal, but the partly condensing 
are still better than the condensing and 
show an economy of four per cent over 
them in fuel. The variation in the cost 
of coal per kilowatt-hour sold in the dif- 
ferent types of stations is shown in the 
following table, the maximum and mini- 
mum cost in each class being given. 


Cost of Coal 
Stations. Kilowatt-hour, 
Pence. 
Metropolitan, non-condens- 
WS el 5 a wthare ae hoes sha 0.15 to 1.84 
Metropolitan, partly con- 
densing .........cceeeee 0.77 to 1.67 
Metropolitan, condensing.. 0.79 to 1.57 
Provincial, non-condensing 0.34 to 2.05 


Provincial, partly condens- 


DaN oe ae ga gE Ce ee er 0.36 to 1.97 
Provincial, condensing..... 0.16 to 2.46 
Power and light, non-con- 

densing Ves wee Pues aS 0.46 to 1.01 
Power and light, partly non- 
condensing ............. 0.39 to 1.24 
Electric railway, condens- 
IDE cade suo tee aed 0.19 to 0.46 
—_— -— ý R 
-= Comparative Cost of Steam and 
Electricity. 


Mr. E. P. Bryan, vice-president of the 
Interborough Rapid Transit Company, 
which now operates the Manhattan ele- 
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vated railway, has made a comparison 
of the operating expenses for one year 
of operation by electricity and by steam. 
On October 4 Mr. Bryan gave out the 
following results. The years selected are 
1901 and 1904, the former year being 
the last period of operation entirely by 
steam, and the latter year the first year 
of complete operation by electricty. The 
results are as follows: 


Per Car Mile. 
1904. 1901. 
Cents. Cents. 
Maintenance of way and 
structures .............. 047 0.927 
Maintenance of equipment 
and power plant........ 1.325 1.304 
Power supply and connect- 
ing transportation...... 6.501 9.846 
General expenses.......... 0.595 0.700 


The cost per car mile is decreased by 
two and one-half cents between these two 
years. 

The last fiscal statement is also given 
by Mr. Bryan. He shows that the operat- 
ing percentage decreased from 44.73 in 
1903 to 41.20 in 1904. The number of 
passengers carried on the same track 
mileage has increased during the same 
period from 248,587,022 to 286,634,195, 
an increase of 40,047,173. In the same 
time the gross earnings have gone up to 
$14,187,685.60, from $12,208,337.32, an 
increase of nearly $2,000,000. The in- 
crease of net earnings is shown for the 
vear to be $1,594,090.91. 
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GRAPHIC TRACINGS OF THE FARADIC 
AND OTHER INTERRUPTED CUR- 
RENTS." 


BY H. LEWIS JONES, M. D., F. R. C. P., 
MEDICAL OFFICER IN CHARGE OF THE 
ELECTRICAL DEPARTMENT, ST. BAR- 
THOLOMEW’S HOSPITAL. 


The object of this paper is to bring 
to the notice of the medical profession the 
results of an examination of the char- 
acteristic curves of certain medical induc- 
tion coils. These have been taken by 
means of an instrument known as Dud- 
dell’s oscillograph. The interest of these 
curves lies in the indications which they 
seem to afford as to the proper construc- 
tion of medical coils. To supplement 
them I have also to show some tracings 
taken in the same way of other forms of 
interrupted currents, and hope to make 
a few remarks upon these as well. F do 
not propose to enter at any length into 
the electrical technicalities of the subject, 
because I do not consider that the section 
of medicine is the proper place for such 
details, however interesting they may be 
to those who have specially studied the 
applications of electricity to medical prac- 
tice; and I feel very great regret at the 
action of the British Medical Association 
in not affording its members the facilities 
of a subsection in electrotherapeutics, a 
deficiency which I sincerely hope to see 
rectified in time. 

Although the honor of bringing these 
results to the notice of this meeting is 
mine, I wish to state at the outset that 
this paper is the outcome of work done in 
conjunction with Dr. Head and Dr. 
Reginald Morton. The interest which I 
have long felt in the measurement of in- 
duction-coil currents for purposes of exact 
diagnosis received a fresh stimulus last 
winter from the problems brought to me 
by Dr. Head in regard to medical coils 
and their effect upon sensory nerves. In 
pursuing the questions raised by him, the 
idea of trying to obtain tracings by means 
of the oscillograph occurred to us, and 
later on Dr. Head brought me some 
actual tracings of medical-coil currents 
obtained with that instrument. We were 
so impressed with the clearness of these 
tracings that we decided to investigate 
further, with the results which I now am 
about to show to this meeting. A diffi- 
culty which arose at the outset was due 
to the irregular action of the interrupting 
hammer devices used with coils, and we 
then called in the mechanical skill of Dr. 
Reginald Morton, the medical officer in 
charge of the electrical department at the 

1 Paper read in the section of medicine at the annual 


meeting of the British Medical Association, Oxford, 
July, 1904. 
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London Hospital, and he has himself con- 
structed for us some of the apparatus 
upon the table, without which it would 
have been almost impossible to proceed 
with our investigations. 

The discharges of a medical coil, if 
we consider those of the secondary wind- 
ing, which are most commonly employed, 
consist, as is well known, of a series of 
electrical impulses or waves of current, 
alternating in direction and wunsym- 
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Fic. 1.—Crrcuit oF Low INDUCTANCE. 


metrical. From theoretical considerations 
this must be so, but the actual shapes of the 
waves and their actual duration have not 
hitherto been demonstrated in the clear 
way in which they can be done to-day. In 
an examination into this point made by 
myself in 1892, toward the expenses of 
which I received a grant from the funds 
of this association, I was able to show 
that the discharges of a coil might be of 
comparatively long duration, much longer 
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Fig. 2.—Circorr CONTAINING IRON CORE. 


than was believed at that time to be the 
case, and also that the two waves—namely, 
those at make and at break—might inter- 
fere with each other under certain con- 
ditions of the vibrating hammer. It is 
necessary to mention that Dr. Kellogg had 
taken tracings of induction-coil currents 
some years earlier, and that the same 
points can be discerned in his tracings, 
if due allowance be made for the inertia 
of his recording apparatus, which had the 


Fie, 3.—Excitine CURRENT AS INFLUENCED 
BY INTERRUPTER. 
effect of degrading the finer variations of 
his curves to a certain degree. 

By way of definition, let me say that, in 
considering the medical coil, we have to 
think of three separate currents or cir- 
cuits: (1) the secondary current, which 
is an alternating current; (2) the excit- 
ing current or inducing current or mag- 
netizing current—that is to say, the flow 
from the battery through the primary coil 
and interrupter; (3) the extra current of 
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primary, which is a current induced in 
the exciting circuit at the moment of 
rupture of the exciting current, and one 
which can be led off by suitable connec- 
tions for purposes of medical testing and 
treatment. This requires special arrange- 
ments, if it is to be traced by the oscillo- 
graph, and is not shown in the tracings 
to-day. In many of the tracings the 
curve of the exciting current is shown 
above the induced current, an arrange- 
ment which adds to their value by making 
their interpretation more easy. In Fig. 
6 it is below. 

In order to illustrate the appearance of 
oscillograph tracings, and to explain what 
is to follow, I will first show two slides 
which are not tracings.of induction coils, 
but which I have made to show the effect 
of iron in altering the time element of 
a circuit carrying a varying current. The 
first is a circuit of very low inductance, 
and consequently the current rises almost 
instantaneously to a maximum, at which 
it remains steady until broken, when the 
return to zero is also almost instantaneous. 
The second is the same circuit, when 
modified by the introduction of a coil of 
a few hundred turns of wire wound round 
an iron core. In the first the current 
reaches its full value in a time which is 
not more than one-four-thousandth of a 
second; in the latter it has not reached a 
steady state after one-two-hundredth of 
a second, but is still rising when the break 
comes (Figs. 1 and 2). 

The tracings taken by the oscillograph 
employed in this investigation are taken 
on a moving photographic plate. The 
speed of the plate is four metres per 
second in all cases, and this permits of 
measurements of the duration of the dif- 
ferent current waves, and also of their 
direct comparison, so far as times are con- 
cerned. The length of each slide repre- 
sents about one-twenty-fifth of a second. 
The actual height of the rise and fall 
of the waves is adjusted to suit the capa- 
bilities of the measuring instrument, just 
as the magnitudes of current might be 
adjusted before application to the human 
subject. 

Proceeding now to an examination of 
the current waves of medical coils, we find 
that several points are illustrated by the 
tracings of the oscillograph. First, it 
shows that the vibrating hammer, used 
commonly as an interrupter, is in need 
of attention, for it is apt to be a defective 
device, and does not always produce clean, 
sharp makes and breaks. In the next 
figure a tracing is given of the exciting 
current, as influenced by a form of inter- 
rupter in common use, and in it six in- 
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adequate attempts at contact can be 
counted before the proper establishment of 
the steady flow at make, while at the break 
of circuit there are also two irregularities 
(Fig. 3). 
_ As each of these partial contacts is re- 
flected in the curve of the secondary cir- 
cuit, it is thus seen that the secondary 
current of a coil so fitted is one of great 
complexity, and one finds in practice that 
it is highly disagreeable. We also learn 
from the tracing that the rate of this 
type of interrupter is slow. In the slide 
shown each interval lasts one-forty-fourth 
of a second, and each impulse about one- 
sixty-sixth or more; the whole cycle, there- 
fore, occupies one-twenty-seventh of a 
second, a frequency which is not very 
suitable for medical application. 

Induction coils with auxiliary electro- 
magnets for operating the hammer, es- 
pecially when the hammer itself is heavy 
and vibrates up and down, give these ir- 
regular currents of low frequency. The 
shocks of such coils are disagreeable, and 
they are bad forms of instrument for 
electrical testing, and for most forms of 
electrical treatment. | 

The next figure shows the character of 
the current waves of a coil with a long 
secondary and auxiliary electromagnet as 
it occurs when the iron core is removed. 
The effect of the iron of the auxiliary 
magnet is still present. The upper curves 
show the growth, the period of steady 
flow, and the abrupt rupture of the exciting 
circuit, while the lower show the currents 
induced in the secondary coil. It is easy 
to see which one of the waves corresponds 
in time to the make and which to the 
break of the exciting circuit; the former 
rises less abruptly from the zero line, and 
is a lower and a longer wave than the 
latter, and their respective durations as 
measured are one-five-hundredth and one- 
eight-hundredth of a second, and the fre- 
quency of the interruptions in this par- 
ticular instance is one of eighty per 
second (Fig. 4). | 

In the next figure everything is as be- 
fore except that the iron core has been 
inserted. The change in the contours of 
the tracings is profound, for the wave of 
current at break now lasts more than 
twice as long (or about one-three-hun- 
dredth of a second), while the current at 
make is prolonged to more than one-one- 
hundredth of a second—that is to say, it 
has a duration five times as long as was 
the case when no iron core was present 
(Fig. 5). 

It is also instructive to compare the 
upper curve which represents the exciting 
current. Its rise is slow, so slow that it 


ELECTRICAL REVIEW 


has not reached its steady state at the 
moment of rupture, although the rate of 
interruption is a slow one. 

Another interesting point is the effect 
of alterations in the speed of the inter- 
rupter. As would naturally be expected 
from the duration of the waves, a speed 
can be reached at which the waves at 
make and at break begin to tread upon 
each other’s heels, so to speak, so that 
before the make wave is over it is suddenly 
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Fie. 4.—CoIL WITH A Lona SECONDARY AND 
AUXILIARY ELECTROMAGNET. 


reversed by the wave at break and vice 
versa. The next figure shows this point 
clearly (Fig. 6). 

Fig. 7 is a tracing which, in my opinion, 
represents an almost perfect type of in- 
duction current. Note the quick rise and 
fall and the distinct interval between the 
pairs of impulses. If the make current 
(the upper wave) could be made equal 
to the wave at break, without increasing 
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Fia. 5.—CIRCUIT WITH IRON CORE INSERTED. 
its duration, it would represent a very 
good current for muscular stimulation. 
The introduction of an iron core ruins it, 
as the next slide shows (Fig. 8). 

The point which comes out most 
strongly in these tracings is the influence 
exerted by the iron core upon the dura- 
tion of the currents of a coil. The effect 
of long lengths of wire is similar, but is 
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Fia. 6.— EFFECT OF ALTERATION IN SPEED OF 
INTERRUPTER. 


less in degree, and in both cases the effect 
is an effect of the inductance of the cir- 
cuit. Briefly, it may be said that the in- 
ductance of a long coil is greater than 
that of a short coil, while the presence 
of an iron core increases both propor- 
tionately and very largely. 

Duchenne long ago maintained that the 
physiological effects from long secondary 
windings were not identical with those 
from short windings. At that time elec- 
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trical science could offer no explanation of 
this. It was suggested that the difference 
was a matter of electromotive force, which 
is greater with a long secondary. This 
did not satisfy Duchenne, because the 
differences observed by him were inde- 
pendent of the mere strength of the elec- 
tromotive force or current. Differences 
in these points may be adjusted, and were 
adjusted by him, but the innate differences 
in quality remained, in spite of adjust- 
ments. The essence of Duchenne’s con- 
tention was this, that the ratio of motor 
to sensory effect was not identical in the 
two types of secondary coil. With long 
coils the sensory effects were strong at 
weak degrees of motor effect, with short 
coils sensory effects were weak at strong 
degrees of motor effect. 

These tracings afford an explanation. 
They show that duration of wave is an 
important factor, and further tells us 
that the presence or absence of an iron 
core determines the duration of the im- 
pulses even more than the length of the 
windings. Dr. Head has been able to 
satisfy himself that sensory effect and 
pain predominate in discharges of long 
duration, and are at a minimum in those 
of shortest duration. In my own work 
I -have found that for testing muscles 
with comfort to the patient the shortest 
impulses are the best. Waller, working 
with condenser discharges, has found the 
same thing. 

The work which has been done by Dr. 
Head, Dr. Reginald Morton and by my- 
self with the various coil currents, whose 
tracings you have just seen, indicates that 
for painless, or nearly painless, testing of 
muscles the shortest impulses are best, 
and coils with short windings and without 
iron cores afford the most agreeable form 
of current. | 

As induction coils must have an iron 
core if they are to be operated by the 
ordinary vibrating spring contact-breaker, 
we are at once confronted by a construc- 
tional difficulty, and must enquire afresh 
as to whether it is possible to employ an 
iron core without sacrificing any essential 
point, and the answer to this is in the 
allirmative, provided we are prepared to 
be content with something a little less 
than the best, and will take pains with 
the manufacture of our contact-breaker 
by making it very light and springy. 
Moreover, we may greatly reduce the 
slowing effect of the iron if we use a8 4 
regulator to the coil the device of a me- 
tallic tube or sleeve to slide over the core 
or over the primary windings, as is com- 
monly done. | 

When all has been said and done with 
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regard to medical induction coils, we 


have to confess that the instrument labors 


under very serious objections if accurate 
work is wanted. The inequality of the 
impulses at make and break, the unknown 
duration of the intervals between suc- 
cessive impulses and the capriciousness of 
the hammer vibrator render measure- 
ments of current not only untrustworthy 
but actually misleading as a guide to 
physiological effect. The instruments 
used in measurement measure the mean or 
average current, but the physiological 
effect depends, not on the average current, 
but on the magnitude, the suddenness and 
the duration of the individual waves 
which compose it. Thus an instrument 
suitable for use with coils in general can 
not be constructed, although instruments 
have been made which can give useful in- 
dications of measurement when working 
with an individual coil. 

When the question of the use of coil 
currents in diagnosis is examined we find 
that there is no apparent reason why 
interrupted currents from other sources 
should not be used in their stead. Dr. 
S. Ledue (Nantes) has recently called 
attention afresh to this matter, and by 
using a continuous-current source and a 
mechanical interrupter he has been able 
to produce all the effects upon muscle 
which are generally considered to be 
peculiar to the induction current or 
“faradism,” as it is commonly called by 
medical men. 

The interrupter of Leduc is a very in- 
genious device, which permits of alter- 
ations in the durations of the impulses 
without altering their frequency, and he 
has drawn some very valuable information 
from his experiments with this apparatus, 
an account of which and of his investi- 
gations will be found in the Archives 
d Electricité Médicale for September, 
1903. 

Recently I have been working with a 
mechanical interrupter which differs from 
that of Leduc in giving alternating im- 
pulses instead of simple interruptions. 
To my mind this has an advantage, be- 
cause the chemical effects of electrolysis 
are eliminated. I have found this instru- 
ment of great value for purposes of 
diagnosis, and have employed it, to the 
complete exclusion of the induction coil, 
for nearly six months in the electrical de- 
partment at St. Bartholomew’s Hospital. 

Its advantages are as follows: the cur- 
rent used in testing can be measured di- 
rectly in milliamperes; the volts applied 
can be measured equally well if desired. 
the frequency of the interruptions can be 
regulated and measured in a moment, and, 
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finally, the painful effect upon the sensory 
nerves of the patient is reduced. I believe 
that, with certain minor modifications. 
such as the addition of a speed counter, 
and of a means of shortening the dura- 
tion of individual impulses by extending 
the intervals of no current, this instru- 
ment is bound to supersede the induction 
coil altogether when exact work and 


| m2- 


Fig. 7.—Tracine oF PERFECT TYPE OF 
INDUCTION CURRENT. 


measurement of results are wanted, al- 
though, no doubt, the coil in a modified 
form, perhaps, will continue to hold its 
ground for a long time to come as a means 
of producing simple excitation of nerves 
and muscles. | . 

The curve of this machine I now show 
once more on the screen in order to draw 
attention to its abrupt rise and fall, to the 
symmetry in its alternate impulses, to its 
duration and the duration of the periods 
of no current (Fig. 1). | 

The photograph was taken when the 
duration of each impulse was one-two- 
hundredth of a second and the frequency 


: 2 
Fic. 8.—INDUCTION CIRCUIT WITH IRON CORE 
INSERTED. 

was about 100 per second. Leduc has 
specified the best duration of an impulse 
for muscle stimulation to be one-one- 
thousandth of a second, and he also at- 
taches importance to the duration period 
of the intervals of no current; and I hope 
on some future occasion to be able to 
show a modified apparatus on these lines 
in which these points may be realized, 
and a scientific instrument placed in the 
hands of those who wish to make use of 
interrupted currents for purposes of 
diagnosis. 


Clock to Run 2,000 Years. 

A clock which will run for 2,000 years 
has been invented by Richard Strutt, son 
of Lord Rayleigh. The motive power is 
a small piece of gold-leaf which is electri- 
fied by means of a very small quantity 
of radium salt. It bends away from the 
metal substance and keeps moving under 
this influence until it touches the side 
of the containing vessel. At the moment 
of contact it loses its electrical charge 
and then springs back and is again elec- 
trified, and the process repeated. Sir 
William Ramsay considers that this may 
be made into a very reliable time-piece 
at an expense of about $1,000. 
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An Automatic Regenerative Control 
for Electric Traction. 

A paper was read at a recent meeting 
of the Tramways and Light Railways 
Association, of Great Britain, by Mr. 
John I. Hall, which described an auto- 
matic regenerative control for electric 
traction, devised by Mr. J. S. Raworth. 
This system has been previously explained. 
The point of particular interest in this 
paper is the method by which the control 
is effected. As far as the general con- 
struction of the motor is concerned, it 
is a series motor. The field windings are 
composed of shunt and series coils, wound 
and insulated separately. The shunt 
coils are wound of suitable section 
of conductor and number of turns 
to carry the necessary current 
to secure the maximum field excitation re- 
quired to give the desired starting torque. 
By means of the shunt field, the speed 
regulation is effected between minimum 
and maximum speeds. The minimum 
speed is about four and one-half miles 
per hour; the maximum, sixteen miles per 
hour, a ratio of three and one-half to one. 
The variation in field excitation is effected 
by means of rheostatic regulation, there 
being twelve steps in all. There is an 
additional step which, by the introduction 
of resistance in the armature circuit, re- 
duces the speed of the car to one mile per 
hour. Actual stopping is effected me- 
chanically. The series field winding is ar- 
ranged to give a number of turns sufficient 
to reduce the speed of the car to one mile 
per hour. It is designed principally for 
use when the car is descending a gradient, 
and the current supply fails. Under such 
circumstances a series field winding is 
switched into circuit for controlling the 
speed of the car. This can be effected by 
the motorman or automatically. It is 
thought that the regenerative svstem will 
produce a more uniform distribution of 
voltage throughout the system. It was 
found experimentally that each car is re- 
turning current to the line for about four- 
teen minutes during each hour. Thus, if 
there were 4.28 cars, there could be a con- 
tinuous return of current to the svstem. 
If there were 100 cars in service there 
would be an average of over twenty-three 
cars constantly engaged in returning cur- 
rent to the line, this amounting to about 
92.3 amperes. 

A car has been equipped on this svstem 
with two twenty-five-horse-nower motors, 
and then subjected to tests. Tt was found 
that the commutator gave no trouble. The 
equipment works satisfactorily and pro- 
duces a saving in power of over $200 a 
year. 
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Test of a 160-Brake-Horse-Power Diesel 
Engine. 

In the latter part of August of this 
year a brake test was made at the works 
of Carels Frères, Ghent, Belgium, by Mr. 
W. H. Booth, of a new type of Diesel 
engine, in which the air blast is com- 
pressed in two stages, the compression 
pumps being driven by the engine itself. 
Heretofore the compressed air has been 
drawn from the engine cylinder at thirty- 
five atmospheres and compressed to fifty. 


. The new engine compresses pure, fresh 


air into an inter-cooler at five atmos- 
pheres. The condensed water is drained 
off, and the air is further compressed in 
a second-stage pump to about fifty atmos- 
pheres. Thus the air used does not con- 
tain any products of combustion, and all 
the work of compression reappears as 
heat in the jacket, or as work in the 
power cylinder, except such as is lost in 
friction. The idle load of this engine 
was 74.5 horse-power. This must be sub- 
tracted from the indicated horse-power 
to give the brake-horse-power. The weight 
of oil per brake-horse-power-hour is found 
to vary from 0.25 pound at small loads, 
up to 0.33 at high loads. The idle horse- 
power is high as compared with previous 
tests on the old type, but part of this is 
attributed to a very long and smal] ex- 
haust pipe. The real indicated horse- 
power is to be reduced by nineteen, which 
is the equivalent of the energy absorbed 
in compression in compressing the air, 
and which is returned in the cylinder, 
but is not useful. In the figures for 
thermal efficiency given below, it is 
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assumed that the oil has a calorific value 


of 19,300 British thermal units per pound. . 


The results of the tests are shown in the 
accompanying table. These figures show 
that the new system is distinctly better 
than the old. The governor was prac- 
tically perfect, as there was no ap- 
parent change of speed following the 
cutting out of the load. In other de- 
tails the new pattern has been improved 
over the old. With good working condi- 
tions, this engine will probably show a 
thermal efficiency of not less than thirty- 
one per cent on the brake-horse-power at 
full loads.—Abstracted from the Elec- 
trical Review (London), November 4. 
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Electrolytic Bleaching Plant at Billingfors, 
Sweden. 

What is said to be the most important 
electrolytic bleaching plant in Europe is 
described in this article bv M. A. Steens. 
The plant is located at Rillingfors. 
Sweden, and when in regular operation 
produces in twentv-four hours sufficient 
bleaching solution to treat 15.000 kilo- 
grammes of cellulose, for which purpose 
the plant was installed. The process 
used in this plant does not differ from the 
ordinary. A ten to fifteen-per-cent solu- 
tion of marine salt is used. The treat- 
ment is such that a clear and nearly 
neutral solution of hvpochlorate of sodium 
is produced. This solution has an activity 
comparable with that of a five-degree 
Baumé solution of calcium chloride, and 
it has a distinct advantage in the absence 
of calcium. The system emplovs the 
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Schükert electrolyzers, and produces a 
solution which titrates twenty grammes 
of active chlorine per litre. These elec- 
trolyzers are suitable for supply press- 
ures varying from 65 to 220 volts, and 


‘they can be installed on any lighting cir- 


cuit. The salt solution is prepared in a 
wooden tub, and is carried from her in 
lead pipes to the electrolyzer. It is car- 
ried from the latter and stored in a reser- 
voir of cement or wood. The solution in 
the electrolyzer is kept cool by means of 
water circulated through a lead pipe. 
The anodes are of platinum, and the 
cathodes are carbon plates. When in serv- 
ice the electrolyzing solution is kept in 
circulation. By a judicious choice of the 
concentration of the solution, and by regu- 
lating the current passed through the 
electrolyzer, the content of active chlorine 
is maintained constant. The following 
are given as the outputs of this device: 
with 100 grammes of salt per litre, 
twenty grammes of chloride per litre 
may be produced with an expenditure of 
energy equivalent to seven kilowatt-hours 
per kilogramme of chlorine. With 150 
grammes of salt per litre of solution, 
and a concentration of ten grammes of 
chlorine, the expenditure of energy is 
equivalent to 4.5 kilowatt-hours per kilo- 
gramme of chlorine. The installation at 
Billingfors contains forty electrolyzers.— 
Translated and abstracted from the Revue 
Pratique de lElectricit (Paris), Octo- 
ber 20. 
a 


Railways and Tramways for Suburban 
Service. 

Mr. Llewellyn Smith in an introduc- 
tion to the British Board of Trade re- 
turns of railways gives some figures illus- 
trating the potency of electric traction 
as a means of capturing passenger traffic. 
The figures give a comparison of the num- 
ber of third-class passengers on railways 
and the total number of passengers on 
tramways during the last eight years. 
The former has remained practically 
standard since 1900, while the latter has 
increased enormously. The increase 1D 
the number of passengers on tramways 
during the last twelve months for which 
figures are available is over fifty times 
as great as that of third-class passengers 
on railways. The relative length of jour- 
neys is of course greater on the railway 
than on the tram, but the rapid increase 
in the number of tramway passengers is 
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evidence that for local service the railway 
has not met public requirements, and if 
they desire to retain this class of passen- 
ger traffic they must work on lines similar 
to the tramways. The figures given by 
Mr. Smith do not represent the corre- 
sponding revenue receipts on account of 
the much shorter journeys made by the 
tramway passenger and by the third-class 
traveler on the railway. Also the capital 
which has been invested in tramways is 
small in comparison with that which is 
invested in railways. This is shown in 
the following tables: 
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the last few years. The most difficult 
type of motor to govern closely is that 
driven by means of water, on account of 
the inertia of the working fluid. In this 
article Mr. John Goodman gives a theo- 
retical study of this question. His con- 
clusions seamed paradoxical, but upon 
consulting with engineers who have had 
large experience with impulse water- 
wheels, he found that his deductions were 
verified by the results obtained in actual 
practice. Thus, it has been frequently 
noticed that the speed of a water-wheel_ 
decreases when the area of the waterway 
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It is a fact, however, that the electrifi- 
cation can be more cheaply effected on a 
railway than on a tram line. The rail- 
way also possesses the advantage of dimin- 
ished wear and tear on account of the 
Superior form of rail and less power re- 
quired for operation.—Abstrarted from 
the Mechanical Engineer (London), 
November 5, 1904. 
a 

The Governing of Impulse Water- Wheels. 

The problem of governing the speed 
of motors of every description has re- 
caved a large share of attention during 


through the regulating nozzle is increased, 
the load on the motor remaining un- 
altered. On the other hand, the speed 
increases when the area of the waterway 
is decreased, which is exactly the reverse 
of what would be expected. If, under 
such circumstances, the regulation of the 
area of the waterway be under the control 
of the governor, the motor will hunt in 
an extraordinary fashion. The governor 
itself is usually blamed for this phe- 
nomenon, but the real fact lies deeper. 
It has also been found in practice that 
governors which control admirably the 
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speed of a water motor when working 
under certain conditions may entirely fail 
to do so on the same or on an exactly 
similar motor when working under 
slightly different conditions, such as a 
small alteration in the length or diameter 
of the supply pipe. In the theoretical 
study, for the sake of simplicity, Mr. 
Goodman assumes that the skin friction 
of a pipe varies directly as the square of 
the velocity of flow, and inversely as the 
diameter of the pipe. These assumptions 
are not perfectly true, but are sufficiently 
near for the present purpose. From these 
assumptions formule are deduced giving 


the velocity of the water as it leaves the 
nozzle and the kinetic energy of the jet, 
for different ratios of valve opening. 
These results are plotted graphically. 
They show that the velocity of flow in 
the mains decreases as the valve is closed, 
the decrease being slow at first, but more 
rapid as the closed position is approached. 
The velocity of the jet increases con- 
tinuously until the instant before closing. 
The curves for the kinetic energy of the 
jet show that the kinetic energy increases 
as the valve is closed up to a certain point, 
and it afterward decreases until the valve 
is actually shut. In the case of a main 
1,000 feet long, in which the area of the 
cross-section of the jet is 0.3 times the 
area of the cross-section of the main, if 
the valve be partially closed until the 
area is reduced to 0.2 of that of the cross- 
section of the main, the kinetic energy is 
actually greater with the smaller opening 
than it was with the larger. If the motor 
had been running under a steady load, 
the closing of the valve would have caused 
it to increase in speed. A further reduc- 
tion of the area of the jet to 0.1 will still 
further increase the speed. If the motor 
be running steadily at or beyond the point 
where the kinetic energy of the steam is 
a maximum—which, in this case, is at 
about 0.1—a reduction in the area of the 
jet will reduce its kinetic energy and will 
consequently reduce the speed. Thus, a 
water-motor governor can only fulfil its 
functions when it is working on that part 
of the kinetic energy curve which lies be- 
tween the maximum and the point where 
the valve or nozzle is closed. An examin- 
ation of the curves given shows that the 
maximum kinetic energy does not always 
occur with the same ratio of valve area 
to main area. It has been found by plot- 
ting curves for different conditions that 
the maximum kinetic energy occurs when 
the ratio of valve area to main area ie 
equal to the product of 4.4 into the square 
root of the diameter of the main pipe in 
feet, divided by the length of this pipe 
in feet. Hence, for good governing the 
valve area or nozzle opening must be less 
than that given by this ratio. Motors 
which work partly by pressure and partly 
y impulse require somewhat different 
treatment, and the equations applving to 
this condition have not vet been satisfac- 
torily worked out.—Ahbstracted from 
Engineering (London), November 4. 
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Convention of District Managers of officers of the company were present. more alive to the superiority of American 
the Westinghouse Electric and A feeling of optimism was evidenced manufacturing methods.” 


Manufacturing Company. throughout the convention regarding the C. A. Bragg, of Philadelphia, said: 
During the past week the district business situation and the prospects of “the outlook for general industrial 
managers of the Westinghouse Electric continued prosperity throughout the activity was never brighter. While there 
and Manufacturing Company gathered at country. | has been plenty of capital during the past 
the works at East Pittsburg and discussed W. S. Heger, of San Francisco, stated year, timidity over unsettled political con- 
plans and methods for the coming year. that the outlook on the Pacific Coast was ditions prevented its investment. Lack 
Fhese conventions are annual occurrences never better, work being plentiful and of confidence has disappeared and hopeful 
and are productive of great good, bringing money easy. “Mining projects in Cali- buoyancy is observable everywhere.” 
together men from all parts of the United fornia are flourishing,” he said, “and they E. W. T. Gray, of New York, said: 
States whose experiences are the natural appear to have plenty of money behind “New York suffered severely the past vear 
outgrowth of conditions under which them. This ensures large installations of because of building strikes, but these have 
they labor. Pittsburg electrical machinery.” subsided and business has been good there 
Those attending the convention were L. M. Cargo, of Salt Lake City, said: for six months. It is a foregone con- 
Calvert Townley, general agent, New “that the recent election had given a de- clusion that it will be even better, as 
York; G. Pantaleoni, general south- cided impetus to mining development in ` cheap money is abundant and there is 
western manager, St. Louis, Mo.; R. L. Utah, Arizona, Nevada and New Mexico, . no lack of financial support for any legiti- 
Warner, New England agent, Boston, capital, which prior to that had been timid, mate enterprise.” 


Fast Railroad Service as an Aid to 
Business Communication. 

When the storm of Sunday, November 
13, caused so much confusion to the tele- 
graph and telephone cables between the 
Atlantic seaboard, Chicago and the West, 
the possibilities of extensive loss to finan- 
cial interests using private-wire systems 
were very apparent. The following story 
is told of an enterprising Chicago broker 
who found a way to keep open communi- 
cation between his office in Chicago and 
his office in Wall street, New York. He 
started a messenger for New York on the 
Twentieth Century Limited on the morn- 
ing of November 14, at 12.30 p. m. This 
messenger arrived at the Grand Central 
Station at 9.30 a. M., November 15. 
Securing a telephone booth, he quickly 
transmitted his orders which had been 
brought from Chicago, these orders being 
received before the opening of the market 
at ten o’clock. Leaving New York at 2.45 
P. M. on November 15, the Chicago mes- 


senger arrived at his headquarters | ie 
| | l . - ies 
CONVENTION OF SALES MANAGERS OF THE WESTINGHOUSE ELECTRIC AND MANUFACTURING next day with a report of the secur! 


Company, aT East PITTSBURG, Pa. purchased. Another messenger boy left 
ae | Send E Chicago that day at 12.30 P. M., and 
Mass.; E. W. T. Gray, New York; D. E. being induced to pour money liberally several trips were made in this way until 
Manson, Boston, Mass.; W. S. Heger, San into dormant investments.” the service was reestablished. 
Francisco, Cal.; F. B. H. Paine, manager J. R. Gordon, of Atlanta, Ga., said: = 
export office, New York; C. W. Under- “the South will soon have the greatest Chicago Subway Company. 
wood, Buffalo, N: Y:; ©. F. Medbury, boom of its history. 


) For the past two The Chicago Subway Company, with a 
Detroit, Mich.; G. B. Dusinberre, Cleve- ‘years the cotton crop, the barometer of capital stock of $50,000,000, was char- 


land, Ohio; W. F. Fowler, Baltimore, southern prosperity, has been phenomenal. tered in Trenton, N. J., on November A 
Md.; C. A. Bragg, Philadelphia, Pa.; Business conditions reveal a greater sta- ‘The announcement has been made that 
| M. P. Randolph, Seattle, Wash.; S. J. bility and the increase of manufacturing this organization has taken over the 
| Keese, Los Angeles, Cal.; P. N. Jones, in the South is extraordinary. Abundant $30,000,000 Tllinois Tunnel Company. 
Pittsburg, Pa.; D. E. Webster, St. water power is easily available, which will The tunnels of the Illinois company al 
Louis, Mo.; T. P. Gaylord, Chicago, Tl.; prove an enormous boom and a producer of present are about twenty-two miles long. 
L. M. Cargo, Salt Lake Citv, Utah: J. business for Pittsburg.” and for the most part are constructed *i 
R. Gordon, Atlanta, Ga.; and T. J. F. H. B. Paine, manager of the export as to give a clear way SIX feet hig i me 
v: 7 ONES ee or ee : ten feet wide. The full operation of ti 
McGill, Minneapolis, Minn. department, said: “the outlook for bout 2,500 
ven foreign business has never 1 tunnels, which now handle abou ke 
On Wednesday evening the manage- oreign business has never been more tons of freight daily, a expected to ta 
ment gave a banquet to the visiting care of almost all of the tonnage now 
carted hy the surface teamsters. 
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promising for American manufacturers, 
managers at which all of the executive because never before were Europeans 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Pumps for Tar and Heavy Liquids. 
The Deane Steam Pump Company, of 
Holyoke, Mass., has recently built some 


vary from a solid to a penetrating fluid. 
The Deane Steam Pump Company in- 


stalled at the plant of the Maryland 


Fic. 1.— ELECTRIC PUMPS AT THE MARYLAND STEEL COMPANY’S WORKS. 


pumps for handling gas and oil-refinery 
tar. In forcing heavy viscous liquids 
through pipes, difficulties are encountered 
which do not occur in ordinary pumping, 
and machinery of special design and con- 
struction is required. If the liquid is 
heavy but not adhesive, as a heavy oil, 
making the valve openings larger and the 
parts of the pump heavier usually gets 
rid of the difficulty. If the liquid, how- 
ever, is a fluid at high temperature and 
a gelatinous paste at Jow temperature. 
an entirely different design must be used. 
Tar, molasses and cocoa liquor come 
under this last heading and present more 
obstacles to pumping than any other sub- 
stances. These liquids all become an 
almost solid, pasty mass on cooling and 
it is very difficult to start the pump un- 
less special provision is made and large 
power provided. The liquid on cooling 
contracts the area of the passages and 
valves, and the consequent throttling 
must be taken into account. This trou- 
ble is partially alleviated by the skin fric- 
tion of the liquid creating heat if the 
velocity of the substance is kept above 
a certain point, and the piping is in 
such a position that this heat will not 
be radiated into the surrounding air. It 
is considered advisable to lag all exposed 
piping used for conveying heavy liquids, 
although this is not a common practice. 

One of the most difficult of all liquids 
fo pump is gas tar. Within a very small 
range of temperature, its condition will 


Steel Company, Sparrow’s Point, Md., 
two pumps which have proved very effi- 
cient in handling this substance. The 
pumps are shown in position in Fig. 1. 


and are fitted with ball valves which are 


adapted to this service. Gate valves ex- 


clusively are used in the piping system. 
The pump is driven by a three-horse- 
power alternating-current motor to which 
it is geared by a Renold silent chain. 
The motor carries an eighteen-tooth pin- 
ion running at 950 revolutions per min- 
ute, and the pump has a 122-tooth wheel 
running at 142 revolutions per min- 
ute. The chain links are three-quarters 
of an inch wide and one and one-half 
inches long. The chains transmit the 
three horse-power generated at 950. feet 
per minute. For this class of service 
the efficiency is excellent. 

Another liquid which is very difficult 
to handle is oil-refinery tar, which usu- 
ally reaches the pump at a high tempera- 
ture. In this tar there is usually a large 
percentage of suspended particles of vari- 
ous sizes and also an amount of unrefined 
paraffine. The tar is often at a tempera- 
ture of 300 degrees at the pump, but it 
quickly cools if not properly handled and 
then coats the valves with an adhesive 
substance resembling finely divided par- 


Fic. 2.—ELEcTRIC PUMP, SPECIALLY DESIGNED FOR PUMPING GAs TAR. 


The one in the foreground is idle and the 
one in the background is working under 
its normal load. The pumps are the 
standard triplex type of that company, 


ticles of coke. Fig. 2 shows a pump 
specially designed to overcome the diff- 
culties in handling this liquid. It is in- 
stalled at the works of the Atlantic Re- 
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finery, at Philadelphia. The valve areas 
are large and the valves are designed to 
permit the passage of the tar with the 
least possible friction. The suction, dis- 
charge and pulsation chambers can be 
taken apart easily and each can be readily 
cleaned. The pump is of the triplex type 
and is fitted with ball valves, which have 
proved to be best adapted for the passage 
of heavy substances. A large number of 
hand holes for cleaning the valves are 
provided. The illustration shows the rigid 
crosshead guide system and the strong 
design of chambers, rods, pistons, bear- 
ings, etc. 


The“ Innovate” Adjustable Hangers. 

With incandescent lamps, a device is 
frequently needed to suspend the lamp 
in a desired position above the desk or 
other work. Many devices have been in- 


t INNOVATE ADJUSTABLE Lamp HANGER. 


vented which are more or less satisfac- 
tory. Many of them when moved, how- 
ever, injure the insulation of the lamp 
cords. One of the most recent and very 
successful devices, designed to obviate 
all these difficulties alleged, has been 
invented by Mr. Frederick L. Gregory, 


ELECTRICAL REVIEW 


of Chicago, and is shown in the accom- 
panying illustrations. It is known as the 
“Innovate” adjustable hanger and can be 
easily attached to the lamp cords. The 


METHOD OF ATTACHING ` INNOVATE” 
ADJUSTABLE HANGER. 
lamp is retained automatically at any de- 
sired height by friction in the hanger. 
The hanger is made by the Innovate 
Manufacturing Company, 145 Van Buren 
street, Chicago, Ill. 
à eis 


Electrical Mining Pumps. 


The Goulds Manufacturing Company, 
Seneca Falls, N. Y., is manufacturing 
| portable electric triplex mine pump 


which is shown in 
lig. 1. The pump is 
motor-driven and is 
built for any gauge 
of track. The motor 
and pump are kept 
in perfect alignment 
by the heavy iron 
track. Three air 
chambers are used on 
the discharge valve 
boxes, thus giving the 
requisite area without 
adding to the height of the pump. The 
pump cylinders are bronze-lined. The 
valves are rubber discs on bronze grid 
sets, and are accessible through hand holes. 
The gears on pump and motor are of close- 
grained cast iron, machine cut. The pinion 
is of bronze. The gears are protected from 
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injury from grit and falling rocks .by 
means of cast-iron guards. The crank shaft, 
which is of steel with cranks set 120 de- 
grees apart, is mounted in babbitt bear- 
ings. The pump is built in a number of 
different sizes to suit requirements, and 
may be used with any make of motor. 
Three plungers give a continuous steady 


Fig. 1.—PortTaBLE Evecrric TRIPLEX MINE 
Pump. 


flow to the water without the pulsating 
action of a steam pump. 

This company also builde an electric 
mine-sinking pump shown in Fig. 2. The 
pump is compact, and has four cylinders 
and four plungers. The plungers are 
operated by cranks on the driving shaft 
set at ninety degrees. This produces a 
steady flow similar to the action of t: 
triplex pump. The cylinders are bronze- 
lined. The pump is motor-driven through 
gears, which are machine cut from char- 
coal iron. The pinion is of bronze and 
all bearings are of bronze. The plunger 
are outside packed, and are operated by 
steel plunger rods with bronze glande 
fitted with fibrous packing. The various 
parts of the pump are easy of access for 
oiling and repair. All working parts are 
carefully protected from injury from 


Fie. 2.—E.ectric Mine Sinking PUMP. 


falling rocks and grit by guards. This 
pump is especially designed to lift water 
from the bottom of a mine to a sump uy 
to a station pump. Any type of motor 
can be used, and the pumps are built to 
suit requirements, 
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Electrical Specialties. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently 
perfected and placed on the market a new 
form of hooded weatherproof socket. This 
socket is especially adapted for mines, 
breweries, subways and other places where 
a stronger and more serviceable socket 
than the ordinary porcelain weatherproof 


HoopED WEATHERPROOF SOCKET. 


socket is required. The weight of this 
socket is supported by a screw-eye in the 
top. The current-carrying wires are made 
of stranded copper and standard insula- 
tion, and are led downward through the 
sulphur cement, so that there is no danger 
of moisture leaking in around the wires. 
The wires are then threaded through the 
hood, so that there is no possibility of any 
strain coming upon them to occasion 
breakage. 

Another specialty which the Marshall 
Electric Manufacturing Company is plac- 


K. W. ROSETTE. 


ing on the market is a K. W. rosette which 
fills the national code standard rules. 


This rosette will take the new standard 


cord and has the latest form of improved 
binding screws on the side. These are 
threaded through a thickness of about 0.09 
inch of brass, which makes the binding 
terminal screws exceptionally secure. 


be ---——— 


Thermoelectric Generator. 

Merle J. Wightman, of New York, 
N. Y., has assigned to the Pyro Electric 
Company, of the same place, a patent 
(773,838, November 1) recently granted 
to him on an improvement in thermo- 
electric generators, the object of which 
18 to secure an efficient cooling at the 
cold Junction or portion or couples com- 
prising a thermoelectric pile. As is well 
known, the electromotive force developed 
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by any given thermocouple is, with few 
exceptions, proportional to the differ- 
ence of temperature between the hot and 
cold junction. Other things being equal, 
the electrical output and the efficiency of 
a thermocouple vary as the square of the 
electromotive force. It is therefore ex- 
tremely important to maintain the tem- 
perature of the cold junction as low as 
possible, especially where the hot tem- 
perature is limited by the melting points 
of the metals used. This temperature 
does not exceed 400 degrees centigrade 
with the metals found to give the great- 
est electromotive force for a given dif- 
ference of temperature. The usual methoil 
of cooling the outer junctions is to sur- 
round the group of couples with a water- 
jacket which is insulated from the cou- 
ples by a thin layer of cement, mica or 
other good insulator. This thin layer, 
necessary for electrical insulation when 
the couple is designed for any great flow 


THBRMOELECTRIC GENERATOR. 


of current, becomes a barrier to the flow 
of heat, and it is impossible to maintain 
a low temperature with such a construc- 
tion. In the method devised by Mr. 
Wightman, the water or other liquid is 
brought into direct contact with the ends 
of the couples to be cooled, and also ar- 
ranged to have the water pass such junction 
in rapid motion, so that the heat is car- 
ried away as fast as it accumulates. In 
carrying out the invention, the inventor 
provides at that portion of the couple 
which is to be kept cool a hollow metal 
jacket, tube or passage, which is in di- 
rect metallic union with the metal of 
the element to which it is attached, and 
being so metallically united practically 
brings the water into direct heat-conduct- 
ing contact with the couple. The jacket, 
tube or passage is preferably a separate 
structure of some comparatively strong 
or tenacious material joined by brazing, 
soldering or casting to the more friable 
metal of the element, although it might 
be formed in the material of the best ele- 
ment itself, suitable inlet and outlet 
openings being provided for the supply 
and egress of a fluid or liquid of any kind 
caused to circulate through the jacket by 
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preasure of the head of water or by a 
pump. Preferably, the water space in 
each jacket, tube or passage embraces the 
element of but one couple, and the jack- 
ets, tubes or passages are connected up in 
a continuous waterduct or system in such 
manner that the mass of water shall not 
afford a ready shunt or short-circuit path 
between couples having a high difference 
of potential. , l 
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Electrical Measuring Instruments 

at the World’s Fair. 

The Leeds & Northrup Company, 
manufacturer of and dealer in electrical 
and scientific instruments, 259 North 
Broad street Philadelphia, Pa., has re- 
ceived a grand prize for its exhibit at the 
Louisiana Purchase Exposition. 

The greater part of the apparatus which 
the company manufactures was exhibited 
at the World’s Fair, but as some of it was 
the property of the National Bureau of 
Standards, it was not open for award. 
Among the apparatus which is included 
in the award of the grand prize are the 
following : 3 

Carey-Foster bridge. This bridge con- 
sists of two separate units. One unit is 
designated as the “coil holder,” and con- 
sists of a hard-rubber base, upon which 
are mounted copper bars for holding and 
connecting the ratio coils and the resist- 
ance standards. This unit also contains 
the commutating device for interchang- 
ing the standard and the coil under com- 
parison. The other unit, which is called 
the “bridge,” consists of a hardwood base, 
upon which are fastened three slide wires 
and three boxwood scales. The sliding 
contact maker, designed to give a contact 
having a uniform pressure on the slide 
wire, is also a part of the bridge. The 
two units are joined together electrically 
by large, flexible copper cables. 

Kohlrausch slide wire bridge. 

Megohm resistance box. 

Standard resistance, Reichsanstalt form. 

Standard low resistance. 

Apparatus for measuring low resist- 
ances. : 

Sets of ratio coils. 

- Potentiometers. BG 
Regulating rheostat for potentiometer. 
Volt box. This is for use with the 

potentiometer for measuring voltages up 
to fifteen and 150 volts. 

D’Arsonval galvanometers. This in- 
cludes a portable D’Arsonval galvanometer 
with a calibrated scale. 

Short-circuiting key with catch. 

Charge and discharge key. 

Standards of self-induction. 

The Rosa curve tracer. 
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The Rheocrat. 

In the early days of the application of 
the electric motor drive, before the 
principles of design were fully understood, 
one great difficulty was encountered, 
namely, that of maintaining a constant 
speed of the motor, irrespective of load 
variations. When the series motor was 
used, as was done at first—this motor 
being essentially a variable-speed machine 
—it was found necessary to adopt some 
form of speed governor, and this oc- 
casionally took the form of a centrifugal 
governor. The shunt motor of those days 
did not give so much trouble, as its speed 
varied much less than that of the series 
motor with corresponding variations in 
load; but it was some time before it was 
realized that the shunt motor is essentially 
a constant-speed machine, and when de- 
signed for high efficiency its speed regu- 
lation is excellent. The motor is self- 
governing, the variations with changes in 
load on one of a good design being 
negligible. 

Later, when the electric motor had 
shown its superiority over other methods 
of driving machinery, and when it was 
sought to apply it to the driving of ma- 
chines, the speed of which must be under 
control, the problem of speed variation 
was presented in a different light. Pre- 
viously engineers had been seeking for a 
constant speed ; now they were secking for 
means of varying the speed at will. Means 
of doing this were at hand, the simplest 
method being the rheostatic control. In 
this the speed of the motor is varied by 
introducing into the armature circuit a 
resistance. There are two objections to 
this: it causes a direct loss of energy, and 
the greater the decrease in the motor 
speed, the greater is this loss. The second 
objection to this method is what may be 
called the spring of the motor. Having 
the rheostat adjusted to give a certain 
speed with a certain load, any increase in 
the load increases the armature current 
and hence causes an increase in the drop 
of potential in the rheostat. This de- 
creases the available potential at the motor 
brushes, and, in a corresponding degree, 
decreasing its speed. The speed of the 
motor is not fixed for any setting of the 
controller handle. This method, however, 
is good when the changes in speed desired 
are slight, its simplicity compensating for 
the slight loss of energy, but there was 
thought to be a field for a controller which 
could be used with any standard motor, 
which would start it and stop it and give 
the necessary speed variation without 
being wasteful of energy. 

A device which the manufacturer be- 
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lieves meets these conditions is now of- 
fered by the American Electric and Con- 
troller Company, of 12 Dey street, New 
York city. This device is known as the 
“Rheocrat,” a term coined some years ago 
to designate a theatre dimmer, and from 
which the new controller is a lineal de- 
scendant. The principle upon which this 
device works is that of interrupting the 
electrical supply to the motor for longer 
or shorter periods, corresponding to the 
desired speed. The device is shown in 
the accompanying illustrations. It will 
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not be thrown except when the controlling 
handle is at the off position. 

Below this controller will be seen a com- 
mutator or interrupter and two sets of 
brushes. To the left of the interrupter, 
and mounted on the same spindle, are 
several discs. This interrupter is driven, 
through gears, by a small series motor 
mounted on the bottom of the controller 
case. The commutator—which is the es- 
sential part of the speed-regulating de- 
vice—is built up of ordinary commutator 
segments. These, however, are arranged 
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Fic. 1.—Tavk ‘‘RHEOCRAT ” ASSEMBLED AND READY FOR INSTALLATION. 


be noticed that the upper part of this is 
nothing more than an ordinary controller, 
the handle turning a conducting cylinder 
which makes and breaks electrical con- 
tacts in the usual way. This part of the 
controller presents nothing unusual, and 
it is used for starting the main motor 
by means of the ordinary starting rheo- 
stat. Just to the right of the main con- 
trolling evlinder will be seen a reversing 
switch, which also shows nothing unusual. 
This reversing lever interlocks with the 
main controlling evlinder, so that it can 


somewhat differently. There are, at 
diametrically opposite points, two large 
segments. Adjoining these, on corre 
sponding sides, are several smaller seg- 
ments connected together and to the large 
segments by coils, the latter being con- 
tained in the discs mounted on the inter- 
rupted shaft. Following the small com- 
mutator segments, which are connected to- 
gether through these coils, are several small 
dead segments which have no electrical 
connections. The remaining parts of the 
interrupter hetween these dead segments 
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and the large segments are filled up with 
segments insulated from each other, but 
which can be coupled together. This coup- 
ling is effected by the controller handle, by 
means of a rocker arm and a loose sleeve 
on the interrupter shaft. After the con- 
troller handle has started the main motor 
and then cut out the starting resistance 
which is momentarily introduced to allow 
the interrupter to start, a further motion 
by means of a cam acting through the 
rocker arm just mentioned presses the 
loose sleeve in toward the interrupter. 
This engages successively in projecting 
spring contacts attached to the two large 
interrupter segments and those insulated 
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been connected through the sleeve to the 
large ones. , 

The action of the controller will be 
understood from the accompanying wiring 
diagram. At the extreme right, at the 
top, are seen the reversing contacts. Next 
are the contact fingers of the main con- 
troller. The first motion of the controller, 
through these contact fingers, closes the 
main circuit, and, at the same time, closes 
a shunt circuit around the commutator. 
The main motor is then started up on 
the starting resistance shown diagram- 
matically connected to the main controller 
fingers on the right. At the same time, 
the circuit is closed through the small con- 


DIAGRAM OF ULKCULIS AND COMMUTATING INTERRUPTER OF THE 


segments lying between the dead commuta- 
tor segments and the large ones. Thus, the 
further the sleeve is pushed in, the more 
of these segments are engaged and con- 
nected together electrically. This, in 
effect, merely increases the breadth of the 
large segments. In any position of the 
controller handle the interrupter is prac- 
tically made up of six divisions—the two 
large segments and those connected to 
them through the sleeve; the two divisions 
of small segments connected to the large 
ones through coils; and the two groups of 
dead segments consisting of the small 
segments which are always dead, and 
those other segments which have not yet 
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troller motor. This being a series motor, 
no starting resistance is necessary. It at 
once speeds up, driving the interrupter 
through the gears until the latter reaches 
its normal speed of about 1,000 revolutions 
per minute. While the controller handle 
is moving around and cutting out the start- 
ing resistance, sufficient time is given for 


the small controller motor to bring the - 


interrupter up to full speed. The next 
movement of the controller handle opens 
the shunt circuit around the interrupter. 
The main current to the motor armature 
must then pass through the interrupter. 
The latter is revolving at its full speed of 
1,000 revolutions per minute, and the 
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current through it is broken twice every 
revolution. Thus, current is supplied to 
the armature, not continuously, but dur- 
ing short periods only, for with the con- 
troller handle in this position the circuit 
is completed through the interrupter only 
while the brushes are resting on the two 
large segments and the coil segments. A 
further movement of the controller handle 
connects in the two interrupter segments 
adjacent to the large ones, thus increasing 
the breadth of the latter and increasing 
the time during which current can pass 


to the motor by a corresponding amount. — 


The successive movements of the controller 
handle connect in other segments until 
all have been connected electrically to the 
two large ones. In this way the time 
during which the current is supplied to 
the motor, and during which it is inter- 
rupted, is controlled, and as the speed of 
the motor depends upon the rate of 
supply of energy, it will vary for every 
position of the controller handle. This 
device, therefore, gives a method of speed 
control, and as the speed is not controlled 
by means of a rheostat, there is no rheo- 
static loss. The function of the discs 
mounted upon the interrupter and con- 
nected to certain segments is merely to 
prevent sparking at the instant of break- 
ing or interrupting the circuit. 

This method of controlling the speed 
shows several interesting results. Al- 
though, during the periods of electrical 
activity, the full voltage is applied to the 
motor, it is claimed by the manufacturer 
that the method of control is practically 
a voltage-control method—that is to say, 
with a given supply voltage and a given 
position of the controller handle the speed 
of the motor is independent of its load. 
The current which will flow during the 
periods when the circuit is closed through 
the commutator will depend only upon the 
counter electromotive force of the arma- 
ture, and the motor will adjust itself so 
that the requisite torque is developed. 
Any change in the load will only change 
the speed of the motor sufficiently to allow 
the necessary change in the counter elec- 
tromotive force to take place, exactly as 
occurs in a shunt motor under normal 
conditions. 

The effect of this method of control may 
be represented by the accompanying dia- 
grams. The upper diagram is a hypo- 
thetical case, where the voltage of the 
supply is 100, the torque to be furnished 
by the motor requires a current of thirty 
amperes, and the motor is to be run at 
half speed. The controller handle will 
then be set so that current will flow 
through the commutator during one-half 
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of every revolution; but since there are 
two breaks during every revolution, cur- 
rent impulses will be sent into the motor 
and interruptions will take place twice 
during a revolution. In the upper dia- 
gram the lower series of short lines repre- 
sents the periods during which thirty am- 
peres are flowing through the motor. 
Above this are the corresponding voltage 
lines. The breaks in these lines represent 
the periods during which no current 18 
allowed to flow to the motor. The energy 
consumed by the motor during the periode 
of electrical activity is taken in at a rate 
of three kilowatts, but during half the 
time no energy is absorbed; therefore the 
average supply is at the rate of one and 
one-half kilowatts, and the speed of the 
motor will be only half of what it would 
be were full voltage applied. The shaded 
rectangles in this diagram represent the 
energy which is delivered to the motor, 
while the dotted line represents the 
average rate of supply. 

The lower diagram represents the con- 
ditions of a similar motor controlled by a 
rheostat. The voltage is, as before, 100, 
and: the current necessary to develop the 
torque is thirty amperes. The power sup- 
plied by the system is then three kilowatts, 
represented by the upper line. As the 
speed of the motor is to be only one-half 
normal, the voltage at its terminals must 
be reduced by means of a rheostat to fifty 
volts; therefore the energy useful in the 
motor will be represented by the lower 
shaded rectangle. The total energy sup- 
plied by the system is represented by the 
two hatched areas, the upper one, cross- 
hatched, representing the loss in the 
rheostat. It is evident that the area of 
the lower rectangle in this case is just 
equal to the sum of the shaded rectangles 
of the upper diagram, or to the area of 
the rectangle included between the dotted 
line and the base line. There is thus a 
saving of energy effected by the “Rheo- 
crat,’ which under the conditions as- 
sumed, is equal to the energy used by the 
motor. 

As mentioned above, this latter method 
of control gives a constant speed for every 
setting of the controller handle, so that, 
under the two conditions just assumed, 
the speed of the motor will be constant 
at one-half normal for the “Rheocrat” 
control and independent of any variation 
in the work required of the motor, while 
with rheostatic control the speed of the 
motor will vary with every variation in 
the work thrown on it. 

Returning to the controller wiring dia- 
gram, in the upper left-hand corner is 
shown an automatic cut-out switch con- 
trolled by a solenoid connected in series 
with the motor field. This is arranged to 


work as an overload or wnderload cut-out. ` 


There are also shown diagrammatically 
resistances which are introduced into the 
field of the main motor when it is desired 
to increase the speed above that given 
when the motor is connected directly 
across the mains. When the motor is 
operating on these steps, the “Rheocrat” 
commutator or interrupter is cut out and 
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shut down, the main motor running as an 
ordinary shunt motor with field control. 
In the newer types of “Rheocrat” an ar- 
rangement somewhat different from that 
shown in Fig. 1 has been adopted. The 
interrupter is mounted in a vertical posi- 
tion and driven by a direct-connected 
motor. This gives a more convenient ar- 
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obtained with any standard motor. The 
change in speed is nearly uniform and not 
by jumps. 

As pointed out above, this controller is 
designed to be applicable to governing any 
standard motor operating from a two-wire 
system, and in this respect it is as flexible 
as a rheostatic controller, and does not 
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SHADED AREAS REPRESENT ENERGY, ALL USEFUL. 


rangement. It is said that there is no 
danger when starting up a motor of 
throwing the “Rheocrat” interrupter into 
action before it has reached its normal 
speed. The same is true when it is de- 
sired to decrease the speed of the motor 
after the maximum speed has been at- 
tained, the controller motor in every case 
bringing the interrupter up to full speed 
hefore it is thrown into action. The 
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introduce the undesirable losses of the 
latter. 

In size this controller is not out of the 
way. A controller for a five-horse-power 
motor of the type illustrated is only 
twenty-seven inches high, fourteen inches 
wide, and eight and one-half inches nite 
The apparatus is designed to be entirely 
self-contained. It can be used by any me- 
chanic without particular training. 


TetalWatts 


LOWER Portion, UseruL ENERGY. 


PPER PoRTION, ENERGY WASTED IN RHEOSTAT. 


ratio of speeds given by these controllers 
is one to four, the last twenty per cent 
heing obtained by means of the field con- 
trol which is permissible in any standard 
shunt-wound motor. Higher ratios are, 
of course, obtainable through a special- 
wound motor for field control, but the 
one mentioned has been found sufficient 
for machine tool operation and can be 


that is necessary is to set, the reverie 
lever to give the desired direction 0 if 
tation, and to turn the controller an i 
until the desired speed is attained, 4 
controller is, of course, adaptab i ; 
motors which have already been insta a 
The wiring connections are eman 
simple and may be made by any ° 
nary wireman. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


EXTENSION OF THE SYRACUSE & SUBURBAN—The Syra- 
cuse & Suburban Railroad will extend its tracks from the present 
terminal further into the village of Jamesville and build a terminal 
station there. 


IMPROVEMENTS ON THE SAVANNAH LINE—The Savannah 
Electric Company intends to spend, during the coming year, about 
$100,000 in improvements. The most important work will be the 
placing of heavier rails among all the car lines. 


MUNICIPAL OWNERSHIP OF THE TORONTO STREET 
RAILWAYS—A resolution has been introduced in the Toronto 
council, enabling the city to appeal to the legislature of the Province 
of Ontario for permission to take over the street railways of that 
city. 


PUBLIC OWNERSHIP OF THE HAMILTON, ONTARIO, 
STREET RAILWAYS—tThe question of municipal ownership of 
the street railways has been agitated for some time in Hamilton, 
Ontario. The president of the railway has announced that it can 
be purchased for $875,000. 


EXTENSION OF THE BOSTON SUBWAY—Work is to be be- 
gun immediately on the first section of the Washington street sub- 
way. This section runs from Bennet to Kneeland street. Next 
week bids are to be opened for the construction of the second sec- 
tion of the subway running from Kneeland street to Boylston 
street. 


PLAN CHICAGO-IOWA CITY ELECTRIC RAILWAY—The 
survey for an electric railway from Iowa City, Iowa, to Chicago, a 
distance of 230 miles, has been started. A part of the proposed line 
is completed. It will touch Davenport, Rock Island, Milan, Ster- 
ling, Dixon and De Kalb, the Aurora-Chicago line completing the 
system. The work will begin next spring in making the connec- 
tions. 


MARCONI STATION AT CAPE RACE—The Marconi wireless 
telegraph station at Cape Race has been completed. The Allen Line 
Steamer Tunisian was the first ship to communicate with it. The 
Canadian cruiser Minto tested the efficiency of the station from a 
distance of 150 miles. This was one of a series of tests maintained 
by the Canadian government in the interests of the St. Lawrence 
route, 


NEW ELECTRIC POWER FOR MONTREAL—The Westing- 
house Electric and Manufacturing Company is manufacturing an 
8,000-horse-power alternating-current generator for the Shawinigan 
Water and Power Company, which will be installed at the falls of 
the Shawinigan river. The power to be generated will be trans- 
mitted thirty-four miles to Montreal for use in manufacturing 
Plants in that city. 


POWER COMPANY INCORPORATED—The International Cur- 
rent Power Company, of Buffalo, has been incorporated under the 
laws of the state of New York. The company is capitalized at 
$100,000, and its directors are Henry Lewis, Edward Delahunt, of 
Buffalo, and Thomas MacDonald, of Paterson, N. J. The company 
is to manufacture a new motor-wheel which will be known as the 
“Motor Driven by Water Currents.” 


ELECTRICITY ON THE LACKAWANNA RAILROAD—It has 
been announced that the Lackawanna Railroad has been making 
plans for some time to substitute electricity for steam as a motive 
bower on the suburban lines. The work of installation will be 
commenced as soon as some of the grade crossings along the 
Suburban lines of the Lackawanna have been abolished. From 
Sa sources the announcement is stated to be without foundation 
n fact. 


A NEW ELECTRIC RAILWAY BETWEEN CLEVELAND, 
OHIO, AND MEADEVILLE, PA.—Plans are being madè for the 


building of an electric railway from Cleveland, Ohio, to Meadeville, 
Pa. The line will be known as the Cleveland, Geneva & Meadeville 
Electric Railway. It is stated that the road and equipment will 
cost $1,250,000. The proposed route is from Geneva to Austinburg, 
Jefferson, Ohio, to Denmark, Gould and Pierpont, in Ashtabula 
County, Ohio, and from the latter place to Meadeville, via Penn 
Line, Linesville and Conneaut Lake. 


ESTIMATE OF THE COST OF A MUNICIPAL LIGHTING 
PLANT AT MILWAUKEE, WIS.—The following estimate of the 
cost of municipal lighting has been presented to the Milwaukee 
city council: (1) The power-house exclusive of the site will cost 
$175,000. (2) The wires, poles, conduits, etc., will cost $460,000. 
(3) If the underground work is confined to seventy-five miles the 
entire expense of the system may be held within $500,000. (4) The 
estimates are based upon a system that would light the streets of 
the city of Milwaukee at the rate of $54.35 per lamp. The city is 
now paying $99 per lamp for underground service and $81 per lamp 
for the overhead. This feature of the report is the most important 
assertion presented. At the least calculation it would save the city 
$50,000 a year. 


DEVELOPMENT OF THE WATER POWER OF THE ST. LOUIS 
RIVER—It is announced that the Great Northern Power Company, 
of Duluth, Minn., is prepared to go ahead with the great project 
of developing the water power of the St. Louis river. Charles D. 
Barney & Company, of Philadelphia, bankers, and a prominent New 
York bank, and the General Electric Company have taken up the 
issue of $4,000,000 worth of bonds of the Great Northern Power Com- 
pany. Contracts are to be at once awarded for the necessary 
machinery and work will be begun on the river this winter. Power 
may be delivered in Duluth one year from the present time. Pro- 
posals were received some time ago for furnishing three turbine 
wheels of 12,500 horse-power each. Each wheel will be directly 
connected to a 10,000-kilowatt generator. 


‘RIGHT OF METROPOLITAN STRBET RAILWAY TO LEASE 
TO INTERURBAN STREET RAILWAY—The Appellate Division 
of the Supreme Court of New York has affirmed the judgment deny- 
ing the motion of an injunction to prevent the leasing of the 
Metropolitan Street Railway Company, of New York, to the Inter- 
urban Street Railway Company for 999 years. The opinion of the 
Appellate Division states that the Metropolitan “had the power 
and the capacity to make the lease, and, as a matter of fact, that 
it was authorized by the stockholders, and that there was no fraud 
or wrong perpetrated upon such stockholders of the Metropolitan 
Street Railway Company by any persons standing in the relation 
to them of trustees, or in any fiduciary relation, but that the acts, 
whether prudent or imprudent, of such persons, were performed in 
perfect good faith.” 


METROPOLITAN’S BALANCE SHEET—The financial condi- 
tion of the New York City Railway (the Metropolitan) is shown 
by a recently published general balance sheet as of September 30: 
assets, cost of road, etc., $5,096,375; stocks and bonds, $8,613,332: 
accrued dividends on stocks of other companies, $13,894; supplies 
on hand, $248,465; open accounts, $10,423,240; cash on hand, 
$518,454; cash on deposit to pay coupons and pentals, $590,513; 
prepaid and undistributed accounts, track rentals, etc., $313,875: 
profit and loss deficiency, $1,940,464; total, $27,758,613. Liabilities, 
capital stock, $8,459,200; New York City Railway Company 3 per 
cent notes, $660,000; loans and bills payable, $1,110,000; interest 
due and accrued, $9,917; rentals due and accrued, $1,878,163; taxes 
due and accrued, $918,719; coupons and rentals due, not presented, 
$590,513; due wages and supplies, $1,163,570; open accounts, 
$2,601,067; Metropolitan Securities Company, securities due them 
under subscription, $9,556,800; reserve for controlled companies, 
$820,663; total, $27,758,618. 


NEW TROLLEY LINE IN LONG ISLAND—The Central Long 
Island Railroad Company has applied for franchises to construct 
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and operate a trolley line from Cold Spring Harbor through the 
summer resort towns on the north side to Mineola. At Mineola it 
will communicate with the line running through Mineola, Hemp- 
stead, Freeport and Queens. The proposed line is to form part of 
a scheme that contemplates the opening of the north shore of 
Long Island by trolley from Flushing to the west end of Long 
Island. The work will not all be done at once, but large sections 
will be laid from time to time. A public hearing on the applica- 


tion for franchises will be held before the Nassau County Board 
of Supervisors on Monday, December 12. | 


PUBLIC OWNERSHIP OF THE OTTAWA STREET RAIL- 
WAYS—At a recent meeting of the Ottawa city council a pro- 
posal was made by the mayor that the city endeavor to purchase 
the street railways. The matter was referred to a subcommittee 
which decided to have a deputation wait on the Ottawa Electric 
Railroad Company to make a proposition to buy a controlling 
part of the stock or to buy the railroad outright. The deputation 
conferred with the gentlemen holding controlling interests in the 
railroad and with the secretary and treasurer of the company and 
asked that a price be named. The directors of the company were 
consulted and a price of $2,500,000 given. It will now be neces- 
sary to submit a by-law to the electors before anything further 
can be done and it will also be necessary to obtain both a Dominion 
and provincial charter before the city can take over the road. 


TELBPHONE SERVICE ON THE ERIE RAILROAD—The Erie 
Railroad has completed plans for the installation of a telephone 
service between Cleveland and Jersey City. Communications have 
been sent out to telephone contracting firms, asking for estimates of 
the cost of the work, and the replies to these communications are re- 
ceived. The cost of the service is not given, but it is understood to be 
between $100,000 and $125,000. The cost will be practically limited 
to the cost of the copper wire used for transmission. The regular 
telegraph poles will be utilized to carry the wires. It is the inten- 
tion of the company to construct the line at present between Cleve- 
land and Jersey City, where direct connection can be made with 
the general offices in New York. The service will be modeled more 
or less after the New York Central system, which connects the 
general offices in New York with the general offices of the Lake 
Shore in Cleveland and the LaSalle street station in Chicago. The 
same principles will be applied in the construction of the system. 


It is not probable that work will be commenced on the system 
until next spring. 


TELEPHONE COMPANIES MERGE IN VIRGINIA AND 
MARYLAND—Articles of merger and consolidation have been filed 
for record in the clerk’s office of the Superior Court between the 
Winchester Telephone Company of Virginia and the Cumberland 
Valley Telephone Company, of Baltimore city. The former com- 
pany was incorporated November 21, 1899, with a capital stock of 
$35,000, and the latter company July 7, 1902, with a capital stock 
of $200,000, being a consolidation of the Western Maryland Tele- 
phone Gompany of Carroll County and the Boyds Telephone Com- 
pany of Montgomery County. The merger provides that the Win- 
chester Telephone Company shall become a part of the Cumberland 
Valley Telephone Company and will operate under the name of the 
latter company. The capitalization is $200,000, divided into 2,000 
shares of $100 each. The officers of the new company are: presi- 
dent, John Hinkley, Baltimore; vice-president, William B. Bar- 
nard, St. Davids, Pa.; secretary, George W. Leonard, Baltimore; 
and treasurer, Samuel R. Caldwell, Philadelphia, Pa., who, with 
C. A. E. Spamer, T. Foley Hisky, Louis J. Berger, Frederick J. 
Singley, Charles M. Clement, Thomas J. O’Neil and Robert T. Bar- 
ton, are constituted a board of directors. The companies named 
have telephone lines in western Maryland and West Virginia. 


NEW ELECTRICAL EQUIPMENT AT A SPANISH COLLIERY 
—The Alquife Mines and Railway Company, which operates mines 
in the south of Spain, has placed a contract in Great Britain for 
the complete electrical equipment of its mines. It has secured 
the water rights of the Rio Alcazar and will be able to obtain at 
least 3,000 or 4,000 horse-power from a fall of 280 feet. The elec- 
trical plant will consist of a Scott & Mountain three-phase alter- 
nating-current generator of 250 kilowatts. The generator is to be 
direct-connected to a 300-horse-power double Pelton wheel with a 
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special governor. The generator will deliver three-phase current at 
500 volts to a transformer. The current will be stepped up to 5,500 
volts and transmitted a distance of about 10,000 metres to the 
mine. At the mine the current will be stepped down to 500 volts 
for the motors by means of static transformers and to 250 volts 
for the lighting circuits. Two 100-horse-power motors for driving 
the briquetting machinery are to be installed at the mine and also 
six fifteen-horse-power motors for driving the hoists. There will 
be nine five-horse-power motors for driving the workshops and 


the feeding gear from the kilns. About 275 incandescent lamps 
will be used. 


ELECTRIC LOCOMOTIVES FOR FREIGHT TRAFFIC ON 
THE NORTH EASTERN RAILWAY, ENGLAND—According to the 
Mechanical Engineer, London, electric traction in British railways 
has hitherto been confined to passenger traffic. The North Eastern 
Railway Company has, however, introduced electric locomotives 
tor handling goods trains on the quay side branch of its Tyneside 
lines. This is in addition to the electric passenger service which 
it runs on the same branch. The road runs mainly underground 
and up a gradient of one in twenty-seven. As the loads to be 
hauled are usually heavy, the atmosphere becomes very bad when 
steam locomotives are used. On this account it has been impossi- 
ble to work a frequent service without danger of suffocating the 
men employed on the trains. This difficulty is overcome with the 
electric locomotive. The electric locomotives are capable of hauling 
a 300-ton car train at a speed of fourteen miles an hour on the 
level and of starting a 150-ton train on the maximum gradient under 
all conditions of weather. In running up this grade a speed of 
ten miles an hour is made. The current is supplied by a third 
rail, except where it would be inconvenient on account of com- 
plications of shunting yards, and in these places an overhea 
construction is used. The locomotives were built by the Brush 
Electrical Engineering Company and the electrical apparatus was 
supplied by the British Thomson-Houston Company. 


LEGAL NOTES. 


DUNCAN BLECTRIC MANUFACTURING COMPANY 
FAVORED BY DECISION—On November 1, in the Circuit Court 
of the United States for the District of Indiana, Judge Anderson 
handed down a decision dismissing the bill brought by the Siemens 
& Halske Electric Company of America against the Duncan Electric 
Manufacturing Company, Lafayette, Ind., for want of equity. This 
and was brought upon the alleged infringement of three patents 
bearing upon the construction of electrical measuring instruments. 


TORONTO LOSES SUIT AGAINST THE BELL TBLEPHONE 
COMPANY—The suit of the city of Toronto against the Bell Tele 
phone Company has been dismissed by the privy council. The suit 
was brought to restrain the company from entering upon or tearing 
up the streets of the city for the purpose of erecting poles or 
stringing wires. The decision practically gives to the company the 
power to do as it pleases in the city without obtaining a franchise 
or securing any authority from the city officials. It is probable 
that the city will appeal to the Dominion parliament and seek 


legislation giving the municipality control of its streets. This 
step is favored by Mayor Urquhart. 


RIGHT TO CONDEMN TRAMWAY SITES IN UTAH—According 
to a recent decision of the Supreme Court of Utah, the construction 
and operation of roads and tramways for the development and 
working of mines is a public use, and the statute which gives the 
right to condemn such property by right of eminent domain is 
declared to be constitutional. The opinion was rendered in the 
decision of an appeal from the decision of the district court whereby 
the plaintiff was given a right of way over the defendants’ property. 
The defendants appealed from the portion of the decision giving 
the plaintiff a right of way over their property, basing their claim 
on the ground provided by the constitution of the state of Utah, 
which says that private property shall not be taken or damaged 
for public use without just compensation. The plaintiff bases his 
right to condemn on the right of eminent domain for public us 


of a tramway to facilitate the milling, smelting or other reduction 
of ores or the working of mines. 
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PERSONAL MENTION. 


MR. JOHN STANLEY has been appointed general manager of 
the West Shore traction property in New York state. Mr. Stanley 
has been superintendent of the Cleveland Electric Railway Com- 


pany. 

MR. HENRY F. KELLOGG, one of the pioneers in the electrical 
fraternity, and a well-known man in the electric railway field, has 
assumed the management of the railway department of the Frank 


Ridlon Company, of Boston, Mass. 


MR. JAY H. PHRKINS, manager of the Youngstown (Ohio) 
Consolidated Gas and Electric Company, has tendered his resig- 
nation. Mr. Perkins has accepted the management of the Wilkes- 


barre Gas and Electric Company, of Wilkesbarre, Pa. 


MR. FRANK RIDLON, president of the Frank Ridlon Company, 
of Boston, was a New York visitor during the present week, renew- 
ing acquaintances with many of his old-time friends. Mr, Ridlon 
is one of the pioneers of the electrical industry, and takes a very 


active interest in the affairs of his company. 


MR. E. W. LLOYD, of the Chicago Edison Company, has been 
appointed by President Davis to prepare a report on purchased 
electric power in factories, to be presented at the twenty-eighth 
convention of the National Electric Light Association. Mr. Lloyd 
has already begun work on this report and it is a subject of great 
importance to central stations. The power-load is rapidly becoming 
an important part of the business in many localities. 


MR. OREN S. HUSSEY, formerly connected with the laboratory 
of Thomas A. Edison, and later with the Thomson-Houston Electric 
Company and the General Electric Company, has been elected 
vice-president of the Frank Ridlon Company, of Boston, Mass. Mr. 
Hussey is a graduate of the Massachusetts Institute of Technology, 
and is an electrical and mechanical engineer of ability and stand- 
ing. He will be a valuable member of the staff of the Ridlon 
Company. 

MR. ALBION D. T. LIBBY, E. E., for the last four years power 
engineer of the Kellogg Switchboard and Supply Company, has re- 
signed that position to become associated with the Dean Electric 
Company, of Elyria, Ohio. Mr. Libby received his first telephone 
training with the Western Electric Company, at Chicago, Ill., hav- 
ing served successively in its shop, telephone experimental 
laboratory, installing department and engineering department. 
While with the Kellogg company he had charge of the designing 
and constructing of all of its power equipment, which included 
much original investigation. He will have direct charge of the 
power engineering and supervision of the installing for the Dean 
Electric Company. Mr. Libby was a pioneer in the design and 
construction of the first complete and efficient power plants in the 
independent telephone field, having brought them up to the standard 
set by the modern designs of central battery switchboards. 


AUTOMOBILE NOTE. 


GORDON BENNETT CUP RACE ENTRIES—The racing com- 
mittee of the Automobile Club of America announces that the con- 
ditions governing the receipt of entries in the United States for the 
Gordon Bennett cup race has been amended as follows: (A), ex- 
tending the date at which entrants’ cars must be placed at the 
disposal of the committee (which was previously fixed for April 
15) to May 1, 1905; (B), that each entrant must file with the 
club secretary before May 1, 1905, an affidavit that his car has 
been entirely completed for a period of over two weeks. The date 
of closing of entries in the United States remains the same, viz., 


December 15, 1904. . 
ELECTRICAL SECURITIES. 


While the market during the last week was irregular and even 
uncertain at times, there was little abatement in activity. Dealings 
reached and passed the million shares mark several times during 
the week. This was all the more remarkable as for at least two 
days wire communication between financial centres was seriously 
hampered by reason of a big storm which carried disaster to many 
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parts of the country. Prices, at the close of the week, were in many 
cases at a new high level, and that there is more behind the con- 
dition than mere professional manipulation would seem to be 
indicated by continued reports of business improvement. In wire 
and steel and in crude copper a noticeable betterment has come 
about. The announcement has been made that within the past 
six weeks six large eastern roads have taken back some 25,000 
employćs discharged earlier in the year. Figures for the foreign 
trade for October showed a total export value of $162,570,393, an 
increase over the same month a year ago of $2,200,334. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 19. 


New York: Closing. 
Brooklyn Rapid Transit..........sessesse. 6814 
Consolidated Gas............ ccc c ceca ccens .. 218 
General Electric... ..... ccc cc ecw ec cece 184% 
Interborough Rapid Transit................ 154 
Kings County Electric............. 0... cece 203 
Manhattan Blevated..............ccccecees 167% 
Metropolitan Street Railway............... 124% 
New York & New Jersey Telephone........ 159% 
Westinghouse Manufacturing Company...... 190 


The general balance sheet of the Interborough Rapid Transit 
Company as of September 30, 1904, shows total assets of $42,321,178, 
and liabilities of $40,136,819, leaving a surplus of $2,184,359. Since 
the opening of the subway the Interborough company has been 


operating for thirty-six per cent of the gross earnings. 
The general balance sheet of the Manhattan Railway Company 


(operated by the Interborough Rapid Transit Company) as of 
September 30, 1904, is as follows: assets, $104,490,802; liabilities, 


$97,381,813, leaving a surplus of $7,108,989. 
Consolidated Gas directors have declared a quarterly dividend 


of 2144 per cent, being an increase of % per cent for the quarter. 


This places the stock on a 10 per cent dividend basis. The dividend 
is payable December 15. 
Boston: Closing. 
American Telephone and Telegraph........ 145 
Edison Electric Illuminating............... 240 
Massachusetts Electric.............. cece eee 59 
New England Telephone.................0e. 134 
Western Telephone and Telegraph preferred. 100 
Philadelphia : Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common.......... 81% 
Electric Storage Battery preferred......... 814% 
Philadelphia Blectric.................... » 8% 
Philadelphia Rapid Transit................ 17% 
10614 


United Gas Improvement.................. 


Philadelphia Rapid Transit directors have made a call of $5 
per share on the stock. It is payable January 20, 1905. The pres- 
ent call yields $3,000,000 on the 600,000 shares, making the total 
amount of capital paid in, upon the payment of this call, $12,000,000. 

The Philadelphia Electric Company has declared the regular 
semi-annual dividend of 244 per cent (21% cents per share) on 
the paid-in capital, payable December 15 to stock of record 


November 19. 

Chicago: Closing 
Chicago Telephone................c.ccceeee 143 
Chicago Edison Light..................005. 170 
Metropolitan Elevated preferred........... 67% 
National Carbon common.................. 41%, 
National Carbon preferred................. 108 
Union Traction common................... 14% 
Union Traction preferred..............000% 42 


The directors of the National Carbon Company have declared 
a dividend of 1% per cent on the common stock, payable January 
14 to stock of record January 4. This will be the first dividend 
ever paid on the common shares of the company, and is stated to 


be on a semi-annual basis of 11%) per cent. 
It is reported that the Union Traction Company is about to raise 


$5,000,000, of which $800,000 is to be used to pay back rentals due 
on underlying companies. 


-T 


7. - 


902 ELECTRICAL REVIEW 


TELBPHONE AND TELEGRAPH. 


DIXON, NEB.—A telephone company has been organized in this 
town. 


HUTCHISON, KAN.—Inman is to have a mutual telephone 
exchange. 


BETHLEHEM, PA.—The Pennsylvania Telephone Company has 
placed its new system in operation. 


WARNBERVILLE, NEB.—It is rumored that a telephone com- 
pany will be organized in this vicinity. 


PLOWVILLE, PA.—The Conestoga Telephone Company will run 
wires through this place from Geigertown. 


POWERSVILLE, IOWA—The Shell Rock Valley Telephone Com- 
pany, of Shell Rock, will build a rural line to this place. 


SALEM, ORE.—The Pacific States Telephone and Telegraph 
Company has purchased a lot on which to erect a new building. 


SAVONBURG, KAN.—The Savonburg-Leanna Telephone Com- 


pany will install a large modern switchboard in its local exchange 
here. 


NEWARK, N. J.—The Chester Telephone Company will extend 


its line to Bartley, Flanders, Parker and Pottersville in the near 
future. 


PRIMGHAR, IOWA—The Gaza & Sutherland Telephone Com- 
pany, of O’Brien County, has been incorporated by Frank Tierney 
and others. 


FINDLEY, ILL.—The East Mutual Telephone Company has been 


incorporated at this place by James E. Francisco, Curtis Spicer 
and others. 


WELLINGTON, KAN.—The Anson Mutual Telephone Company 


will build a rural line into this city and connect with the South 
Haven Mutual. 


STERLING, ILL.—The Bell Telephone Company is making 
improvements to its system here. A new storage battery and switch: 
board will be installed. 


CHEROKEE, IOWA—The Spring Brook Rural Telephone Com- 
pany, of Cherokee County, has been incorporated at this place 
by Henry Miller and others. 


LOOMIS, NEB.—The farmers of this vicinity have organized a 
telephone company to build a rural system. A line will probably 
be built from this town to Bertrand. 


NEW CASTLE, PA.—The Plaingrove Telephone Company is 
being organized by farmers of the eastern part of the county, who 
will establish an independent telephone service. 


ALBANY, N. Y.—The Citizens’ Telephone Company, of Akron, 
has been incorporated with a capital of $10,000. The incorporators 
are: James W. Stearns, Richard H. Bell, I. D. Eckerson, all of 
Akron. 


COLUMBIA, S. C.—The Colleton County Telephone Company 
bas been given a charter to build a local exchange at Walterboro. 
T. B. Whatley is president and W. F. Gray, vice-president and 
treasurer. 


LOGANSPORT, IND.—At a recent meeting of the Flora Cooperat- 
ing Telephone Company it was agreed to purchase the telephone 
plant of John Q. Miller, which is operating in Flora. The two 
systems will be consolidated. 


MILFORD, I0WA—The Midland Telephone line, with head- 
quarters at Milford, is being extended to the northwest, and arrange- 
ments are being perfected to connect with the local exchanges at 
Lake Park and Spirit Lake. 


PRESCOTT, A. T.—The Western Union Telegraph Company will 
build a telegraph line between Prescott and Phenix at once, and 
some time during the coming year will extend its line from Tomb- 
stone to Bisbee and Douglas. 


BOWLING GREEN, OHIO—The Haskins Bell Telephone Com- 
pany, which was organized by Haskins men four years ago, has 
acquired the interests of the Haskins Mutual company and will 
hereafter contro] all the telephone business in Haskins. 


Vol. 45—No. 22 


RACINE, WIS.—At a recent meeting of the Citizens’ Telephone 
Company the directors were instructed to issue $200,000 bonds for 
improvement and extension. A new building to cost $15,000 will 
be erected. This will have a capacity of 5,000 telephones. 


EDWARDSVILLE, ILL.—Arrangements for another country line 
for the Central Union Telephone Company are nearly complete, 
and it is expected that construction will begin soon. The line 
will run out the Springfield road three miles and a half. 


CARROLLTON, GA.—The Georgia division of the Gainsboro 
Telephone Company, which established headquarters here about 
four years ago, has closed a deal with the owners of the Carrollton 
local telephone exchange whereby the long-distance company gets 
the city exchange. 


OSBORNBP, KAN.—At the annual meeting of the board of 
directors of the Downs Western Telephone Company, held in this 
city recently, the following officers were elected: president, C. W. 
Baldwin; vice-president, Chas. Dittman; secretary, Bartley Yost; 
treasurer, J. R. Loomis. 


HARLAN, IOWA—A mutual telephone company has been organ- 
ized among the farmers of Lincoln Township to be known as the 
Lincoln Township Telephone Company. The company will build a 
number of lines centering at Harlan. Officers: president, H. H. 
Paup; secretary, E. H. Erickson; treasurer, J. H. Paup. 


LEXINGTON, KY.—The Fayette Home Telephone Company is 
constructing a line to Maysville, Ky., where it will connect with 
the line of the United States Telephone Company. The line has 
already been constructed from Maysville to Carlisle and will be of 
the greatest advantage, in that it will give the exchange here con- 
nection with all principal points north and east. 


LYNCHBURG, VA.—The telephone contracted for some time ago 
by the city of Lynchburg to connect the city and the point on 
Pedlar river, from whence it is proposed to take the water for the 
system in course of building, has been completed and in operation. 
The line is about twenty-five miles in length, and will be a means 
of much convenience to the engineering department of the city 
during the construction of the system which is to cost nearly 
$1,000,000. 


INDEPENDENCE, ORE.—Riley Craven, W. W. Percival and W. 
A. Messner have organized a stock company to be known as the 
Independence Telephone Company, the purpose being to build a 
telephone line from Independence to Monmouth and elsewhere in 
the county as desired. The line will connect with the Luckiamute 
line at Monmouth, and is to work in connection with the Corvallis, 
Dallas, Falls City, McMinnville, Amity, Perrydale and McCoy 
Mutual lines, already established. 


GRAND RAPIDS, MICH.—The Marshall Telephone Company 
held a stockholders’ meeting recently, and voted to increase the 
capital stock from $15,000 to $50,000. Four new directors were 
elected, so that the present board will consist of V. A. Lepper, L. 
C. Miller, E. B. Fisher, W. J. Stuart, C. E. Tarte and Charles F. 
Rood. E. B. Fisher is president, V. A. Lepper vice-president, 
C. E. Tarte secretary and L. C. Miller treasurer. This company 


now is controlled by the Citizens’ Telephone Company, of Grand 
Rapids. 


ALTOONA, PA.—The poles along the United Telephone Com- 
pany’s line between Martinsburg and Roaring Spring, which was 
recently acquired by the Morrison’s Cove Telephone Company, have 
been reset and equipped with cross-arms to carry three lines of wires. 
This will also give communication with Roaring Spring over Morri- 
son’s Cove lines. As soon as the work on the line to Roaring 
Spring is completed, another circuit of wires will be strung from 
Martinsburg to Williamsburg. The temporary connection between 
Martinsburg, Roaring Spring and Altoona has been made. 


BEDFORD CITY, VA.—The Southside Rural Telephone Company 
has been organized with the following officers: A. J. Gillaspie, 
president; S. H. Price, vice-president; Thomas Pollard, general 
manager, and J. M. Speece, secretary-treasurer. The board of 
directors are: T. K. Phelps, B. M. Franklin, W. E. Beahm, David 
Updike, A. C. Parker, M. S. Ninenger and J. H. Pollard. The 
capital stock is limited to a maximum amount of $10,000, and & 
minimum of $1,000. The company proposes beginning at once to 


build the line, and to extend it into all parts of the county 88 
soon as possible. 
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* ELECTRIC RAILWAYS. 
NEWARK, N. J.—Car service between Newark and Lyons Farms 
has been established. 


SOUTH BEND, IND.—Work has been started on the survey of 
the right of way for the Indianapolis, Logansport & South Traction 


Company. 
READING, PA.—The Hummelstown & Campbelltown Electric 

Street Railway Company has begun the operation of its line from 

Hummelstown to Palmyra, a distance of eight miles. 


OLEAN, N. Y.—Work is being rapidly pushed on the trolley line 
between Salamanca and East Salamanca, by the Olean Street Rail- 
way Company which will construct a line through from that city 


to Salamanca. 


AMERICUS, GA.—The city council is considering a proposition 
submitted by a Rhode Island company contemplating the building of 
a railway and complete electric lighting plant. The company will 
invest nearly $200,000 here. 


GRAND RAPIDS, MICH.—The Ohio Northern Traction Com- 
pany is seeking a franchise in Ann Arbor for an electric line, which 
is to run from Defiance, Ohio, through Adrian and Tecumseh, 
Mason and Saline. Work is to begin on the line this fall. 


IOWA CITY, IOWA—An effort is being made by property holders 
between Cedar Rapids and Waterloo to have the Cedar Rapids & 
Iowa City Electric Railroad, now completed between those two 
points, extended to Waterloo. The survey has already been made. 


KANSAS CITY, MO.—Eward D. Steger, owner of the Denison, 
Bonham & New Orleans Railroad in Texas, and one of the promoters 
of the Kansas City-Duluth road, announces that French capitalists 
have promised all the money to construct the line and ultimately 
to extend it to Galveston. 


LONDON, ONT.—The plans for the new power-house for the 
Southwestern Traction Company have been completed, and as soon 
as the site is chosen tenders are to be called for, The structure, 
with machinery, will cost in the neighborhood of $200,000. It will 
furnish power for thirty miles of road. 


SPOKANE, WASH.—An extension of the electric line from 
Ceur d’Alene City to Fernan lake is one of the plans the Ceur 
d’Alene & Spokane Railway Company proposed for next year. The 
extension will be about three and a half miles long and will go 
by way of Silver Beach on Lake Ceur d’Alene. 


ST. LOUIS, MO.—A franchise to operate an electric railway 
from St. Louis to Valley Park has been granted by the county 
court of St. Louis County to the St. Louis & Valley Park Railroad 
Company. The company proposes to construct a new suburban line 
from the city limits along the Gravois by way of Fenton to Valley 
Park. f 


EL PASO, TEX.—The county commissioners of Dona Ana 
County have granted a franchise for an electric line between Las 
Cruces and Mesilla Park. It is understood that plans are under 
way to construct a line between Las Cruces and El Paso. The 
franchise as far south as Anthony, N. M., is already in the hands 
of promoters. 


CONNERSVILLE, IND.—The franchise of the Indianapolis & 
Cincinnati Traction Company has been extended for another year 
by the city councıl. Obstacles in the way of obtaining land for 
right of way have made it impossible for the company to build its 
line to Connersville within the time specified in the original con- 
tract with the city. 


MINEOLA, N. Y.—The Central Long Island Railroad has ap- 
plied for a franchise to construct and operate a trolley line from 
Cold Spring Harbor, L. I., through the summer resort towns on 
the north side to Mineola, where it will meet the eastern terminus 
of the line by whicn Mineola is connected, through Hempstead, Free- 
port and Queens, with the city. 


WASHINGTON, D. C.—The statement is made from authoritative 
sources that a double-track electrical railroad will connect Wash- 
ington with Chesapeake Beach, cars running directiy from the 
centre of the city without change to the beach. It is expected that 
the work of transforming the road from a steam to an electrical 
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line will begin immediately upon the close of next year’s excursion 
season. 


ELIZABETH, N. J.—Work has been started on the Morris 
County Traction Company’s electric railway, which is to connect 
Summit with Elizabeth. The company now has a line in opera- 
tion in Dover which it is extending in both directions toward Lake 
Hopatcong and Morristown. When complete, the road will connect 
Elizabeth with Lake Hopatcong. At present, it is proposed to com- 
plete the road from Summit to Millburn, 


WASHINGTON, PA.—The Monongahela, Ellsworth & Wash- 
ington Electric Railway Company notified the commissioner of the 
Cumberland road that it would accept the commissioner’s condi- 
tions and take a franchise over the old National route. The pro- 
posed trolley line will extend from Monongahela to Washington 
through Odell, Bentleyville and Elisworth. It will finally be con- 
nected with the proposed extension of the Wheeling & Elm Grove 
line to this city. 


LOUISVILLE, KY.—The Louisville & Southern Indiana Trac- 
tion Company will expend over $200,000 within the next six months. 
The company is now laying its tracks in Louisville preparatory 
to crossing the Big Four bridge, and early in the spring the new 
interurban line between New Albany, Jeffersonville and Louisville 
will be in operation. The company is also laying a second track 
between Jeffersonville and Glenwood Park so as to provide for 
rapid transit between New Albany and Louisville. 


DANVILLE, KY.—At a meeting of the city council F. T. Snyder 
gave bond to build an electric light plant for Danville and an 
electric road from this city to connect with Louisville & Nashville 
Railroad and Junction City. St. Louis capitalists are behind the 
scheme. The company contemplates extending the electric line 


from Junction City to Hustonville and through Casey County, ` 


later making Danville the centre of an electric line that will run to 
Stanford, Lancaster, Burgin, Harrodsburg and Perryville. 


BANGOR, ME.—A1l right, title and interest in the Penobscot 
Central Railway has been sold at auction by the trustees, the 
State Street Trust Company of Boston, to the Penobscot Central 
Railroad vompany, of New Haven, Ct. the purchase price being 
$174,000. It is generally expected that improvements and extensions 
will be made next year. The road extends from Bangor through 
several towns to Charlestown. in renobscot County. It is estimated 
that an expenditure of $100,000 will be needed to put the road and 
equipment in good condition. 


HAZLETON, PA.—The charter application for the Mahanoy 
City & Tamaqua Traction Company is said to be one of the moves 
toward the establishing of a great trolley system connecting lines 
in the east. When the line is built between Tamaqua and Mahanoy 
City it will be possible to journey from Shamokin to Philadelphia 
on trolley cars, with the exception of a few miles between Slating- 
ton and Lehighton. When the line is completed an effort will be 
made to induce the Lehigh Traction Company to extend its road 
from McAdoo to Delano, connecting there with the new trolley. 
This would make it possible to journey from Tamaqua to Scranton, 
using the third-rail system from Hazleton. 


INDIANAPOLIS, IND.—The Indianapolis, Logansport & South 
Bend Traction Railroad Company, of Indiana, designed to give 
direct connection between Indianapolis and South Bend, has filed 
articles of incorporation with the secretary of state. The capital 
stock is $10,000, and the directors are: John M. Caulfield, George 
H. Leslie, S. S. Perley, Edmund Taylor and Virginius Nicar, all 
of South Bend; J. J. Green, of Notre Dame, and F. Swigart, H. 
J. Crimond and J. G. Powell, of Logansport. It is stated in the 
articles of incorporation that the line will be constructed between 
Logansport and South Bend, passing through the towns and cities 
of Rochester, Plymouth, Mishawaka, South Bend and Notre Dame. 
The length of the line to be built is placed at sixty-five miles. 
The principal office of the company will be at South Bend. It is 
Said that an extension from Logansport to Frankfort will be made 
without delay. While the articles of incorporation mention only 
the line between Logansport and South Bend, it is known that 
Indianapolis will have direct connection with South Bend through 
the Indianapolis & Northwestern Traction Company. 
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NEW INCORPORATIONS. 
MAHAFFEY, PA.—Mahaffey Electric Company. $5,000. 
CONCORD, N. H.—Winona Telephone Company. $2,500. 
DES MOINES, IOWA—Carroll Township Mutual Telephone 
Company. $4,992. 


CANTON, OHIO—Citizens’ Heat, Light and Power Company. 
$100,000. Incorporators: A. Howells and others. 


MANSFIELD, ILUL.—Mansfield Electric Company. $10,000. 
Incorporators: E. E. Saylor, R. E. Rowe, C. W. Firke. 
CHICAGO, ILL—Mead Electric Company. $1,000. Incor- 


porators: J ames L. Mead, Fred W. Bentley and Orpheus A. Harding. 


NBW YORK CITY—Safety Control and Electric. Company. 


$50,000. Incorporators: William P. Godfrey and T. Ludlow 
Chrystie. 


HARRISBURG, PA—York & Maryland Line Street Railway 


Company. To build a line in York County from Paradise to Logan- 
ville. $24,000. 


JERSEY CITY, N. J.—Standard Storage Battery Company. 


$500,000. Incorporators: Louis B. Dailey, H. O. Coughlan and B. 
Stafford Mantz. 


PORTLAND, ME.—Wilson Long-Distance Telephone Company. 
$250,000. President, M. W. Baldwin, Portland; treasurer, S. C. 
Knight, Portland. 


SPRING VALLEY, ILL.—Spring Valley Lighting and Power 
Company. $100,000. Incorporators: John McFadden, Reinhold 
Retchardt, Harry E. Brown. 


HELENA, MONT.—Havre Electric Company. To build a street 
railway in the city of Havre, and to construct telegraph, telephone 
‘and electric light lines. $100,000. 


WARNER, OHIO—Caldwell-Marietta Telephone Company. $25,- 
000. Incorporators: R. O. Wooster, A. L. Gracey, John Kaiser, 
William H. H. Jett and C. B. Barry. 


SCOTTSVILLE, N. Y.—The Scottsville Electric Light and Gas 
Company. $30,000. Incorporators: J. W. Salyerds, Scottsville, 
N. Y.; M. E. Lewis, Rochester, N. Y. 


ST. PAUL, MINN.—The Minnesota Light and Power Company. 
$75,000. President, Henry M. Lamberton; vice-president, Arthur 
Seitz, of Hoboken, N. J.; secretary, Fred B. White, Marcellus, 
N. Y. 


SHERMAN, ME.—Katahdin Farmers’ Telephone Company. 
$10,000. Directors: C. E. Milliken, Island Falls, Me.; S. W. Porter, 


Crystal, Me.; C. A. Wren, G. M. Morrison and T. D. Bradford, 
Sherman, Me. 


CUMBERLAND, MD.—Keyser-Burlington & Pittsburg Electric 
Railroad Company. To build from Keyser, Mineral County, to 
Petersburg, Grant County. $600,000. Incorporators: Archibald 
C. Willison, Abraham P. Gross, T. R. Palmer, John S. Siebert, 
B. W. Wright and W. G. Cail, all of Cumberland. 


ENGINEERING SOCIETIES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS— 
Vol. xxi of the Transactions of the American Institute of Electrical 
Engineers is being distributed. This covers the work of the Insti- 
tute from the regular meeting in New York city, January 23, 1903, 
to and including the annual business meeting in New York city, 
January 23, 1903, to and including the annual business meeting of 
May 18 and 19 of the same year. An excellent portrait of past- 
President Charles F. Scott is also presented. 


PENNSYLVANIA STATE COLLEGE BRANCH, A. I. E. E.— 
The Pennsylvania State College branch of the American Institute 
of Electrical Engineers met in the Engineering Building, State 
College, on Thursday evening, November 17. A paper on “Com- 
pensated Voltmeters” was read by J. K. Madden. This was dis- 
cussed at length by members of the society. The next meeting 
of the Pennsylvania State College branch will be held on Decem- 
ber 7. 


COLUMBUS BRANCH, A. I. E. E.—The Columbus (Ohio) 
branch of the American Institute of Electrical Engineers held its 
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first meeting for the year on the evening of November 14, at the 
office of the Columbus Railway and Light Company, 12 North High 
street. An interesting local paper on “The Telephone” was read 
by Mr. Rush E. Manley. The paper brought out a very general 
discussion. The Columbus branch expects to hold meetings twice 
a month during the winter, and will probably be located in perma- 
nent quarters by the first of the year. Mr. Marmaduke C. Hall is 
secretary of the Columbus branch. 


THE BOSTON BRANCH OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—tThe first fall meeting of the 
Boston branch of the American Institute of Electrical Engineers 
was held on the evening of November 17, at 8 P. m., in the Lowell 
building of the Massachusetts Institute of Technology, Clarendon 
street, Boston, Mass. The meeting was called to order by Mr. C. 
L. Edgar, chairman, and a committee of three appointed to 
nominate officers for the ensuing year. The committee brought in 
the names of Richard Fleming, of Lynn, as chairman; G. H. Stick- 
ney, also of Lynn, as secretary and treasurer, and J. I. Ayer, C. L. 
Edgar, A. E. Kennelly, Russell Robb and Charles B. Burleigh as 
executive committee. All these gentlemen were unanimously 
elected for the ensuing year. Mr. Henry Keep, of the Gray National 
Telautograph Company, read the paper on the telautograph, which 
had been presented by Mr. James Dixon before the Institute meet- 
ing in New York. The paper was discussed at length. There had 
been provided a set of instruments, and the operation of these 
was viewed with considerable interest. 


OBITUARY NOTICES. 


WILLIAM ARTHUR HEYWOOD, general manager of the 
Pennsylvania Iron Works Company, died at Philadelphia, Pa., 
November 13, after a short illness. Mr. Heywood was born in 
Bolton, England, and came to this country in 1885, working in 
New York, Pittsburg and Chicago. He was made division engineer 
of the Philadelphia Traction Company, and when the Baltimore 
Traction Company decided to install a cable system, Mr. Heywood 
became the company’s engineer. He left the employ of the Balti- 
more Traction Company in 1893, and opened an office in Baltimore 
as a consulting engineer. Some years ago Mr. Heywood returned 
to Philadelphia and associated himself with the Pennsylvania Iron 
Works Company, becoming its general manager. He was well known 
in electrical and mechanical engineering circles. A widow and two 


sons survive him. The interment took place on Monday, Novem- 
ber 14. 


MR. FRANK B. BRISTOL, vice-president of the Bristol Com- 
pany, Waterbury, Ct., the well-known manufacturer of record- 
ing instruments and patent belt lacing, died on the evening of 
Monday, November 21. Mr. Bristol had gone to his office at the 
factory in Waterbury for the evening mail in a covered automobile, 
and when returning crossed the tracks of the New Haven Rallroad 
about eight o’clock. His machine was struck by a fast passenger 
train bound for New Haven, and he was killed instantly. The 
machine was in the middle of the track, and the covering prevented 
Mr. Bristol from seeing the train until it was too late. Mr. Bristol 
was one of the most prominent men in Waterbury, and was con- 
nected with many orders throughout the state of Connecticut. He 
was a deacon of the Congregational Church, of Naugatuck. His 
three brothers, William H., Edgar H. and B. B. Bristol, are well- 
known members of the Bristol Company. 


FRANK J. COLBERT died during the evening of November 12, 
at his home in Detroit, Mich. Mr. Colbert was born in Detroit on 
May 25, 1874. Some months ago he went to Milwaukee to act as 
private secretary to G. F. Randall, president of the National Electric 
Company. While acting in that capacity he was taken ill and was 
brought home for treatment. His progress for a time was favor- 
able, but an operation was ultimately deemed advisable, from the 
effects of which he failed to rally. Mr. Colbert possessed an un- 
usually keen sense of the humorous, with a great degree of natural 
wit, though with it all he was a fellow of fine instincts, and few 
self-made men had such large numbers of friends in such excellent 
social circles. He was a member of several Chicago clubs and was 
especially well known there. Mr. Colbert was western manager of 
the ELECTRICAL REVIEW for several years, and prior to that time 


he had been with the Mayer & Englund Company, of Phila- 
delphia, Pa. 
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ELECTRIC LIGHTING. 


SIOUX RAPIDS, IOWA—A contract has been let for an electric 
light plant. 


STARKE, FLA.—The electric Hght company is arranging to 
put in a storage battery. 


ELIZABETHTOWN, N. Y.—Daniel F. Payne has placed in opera- 
tion his plant at Wadhams Mills. 


SHENANDOAH, PA.—The Shenandoah Electric Illuminating 
Company is reconstructing its lines. 


DU BOIS, PA.—A number of business men are arranging to 
supply Mahaffey with electric lights. 


GOLDSBORO, N. C.—The oity electric light plant is undergoing 
extensive repairs. Two 200-horse-power boilers are being installed. 


CHARLES CITY, IOWA—A. L. Dodd and others seek a fran- 
chise for an electric light plant. Contracts will be let in the 
early spring. 

CAIRO, ILL.—The electric light plant which was burned re- 
cently will be replaced by a temporary building. New machinery 
has been ordered. 


MACKINAW, ILL.—tThe electric light plant of the village, 
owned by S. H. Thompson, was recently burned to the ground. 
The Joss is $6,000; the insurance, $3,000. 


ROME, GA.—The electric light company is making many im- 
provements in its plant. A new 5,000 incandescent light machine 
is being installed and other machinery added. 


SACRAMENTO, CAL.—A deal has been consummated by which 
A. H. Cheney, of the Madison Mercantile Company, secures control 
of the Arcata electric light plant. The purchase price is said to 
be $20,500. 


NIAGARA FALLS, N. Y.—The Niagara & Welland Power Com- 
pany has obtained permission from the Dominion Railway Com- 
mission to carry water over or under the Grand Trunk railroad 


in Stamford. 


BURLINGTON, VT.—The foundations of the new building 
which is to accommodate the municipal electric light plant are 
practically completed and work on the superstructure will be 
begun at once. 


DAMARISCOTTA, ME.—It is stated that the Twin Village Water 
Company, of Portland, which owns the system that supplies Damaris- 
cotta and Newcastle with water, has been granted a permit to set 
poles for electric lights. 


CUMBERLAND, MD.—The new electric power plant at dam No. 
2 on the Potomac river, about six miles west of Williamsport, is 
ready for business. The city of Martinsburg, fifteen miles distant, 
is connected with this plant. 


CHAMBERSBURG, PA.—At a meeting the borough council 
decided to offer the electric light plant for sale. The report of 
the committee appointed to investigate the matter set forth that 
the plant had proved a losing investment. 


RUTLAND, VT.—The contract for building the power-house of | 


the Chittenden Power Company, at Mendon, has been awarded to 
J. G. White & Company, of New York city, and the work of con- 
Structing the plant will be commenced at once. 


BOSTON, MASS.—The board of gas and electric light com- 
missioners has received a petition from the Lowell] Electric Light 
Company for authority to issue additional capital stock to the 
amount of $60,000 for the payment of floating indebtedness. 


SPOKANE, WASH.—D. L. Huntington, general manager of the 
Washington Water Power Company, states that the company has 
secured all of the right of way for the Medical lake line, and will 
soon let the contracts for the grading. The contract for the ties 
and poles has already been let. 


ST. PAUL, MINN.—The board of county commissioners has 
decided to grant the contract for power for the operation of well 
No. 1, at White Bear lake, to the White Bear Electric Company. 
The contract runs for one year, with the county retaining the 
privilege of extending the time to five years. ° 
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GOUVERNEUR, N. Y.—The village has awarded a five-year con- 
tract to the Oswegatchie Light and Power Company, on the follow- 
ing terms: midnight seryice only for the first two years at $60 
per arc light per annum, and for the remaining three years an 
all-night service at $75 per arc light per annum. 


BELLINGHAM, WASH.—The pipe line at the Noonsack Falls 
power plant is now completed, and the work is being carried on pre- 
paratory to the construction of the buildings and installation of the 
machinery necessary for the plant. Considerable of the transmis- 
sion line from the falls to this city has also been completed. 


NEWARK, N. Y.—At Newark’s special municipal election held 
to decide a proposition for making a contract with the New Light, 
Heat and Power Company for a term of five years to light the 
village streets with eighty-five lamps of 2,000 candle-power, at $85 
per annum, the proposition was carried by a vote of 223 for and 
222 against. 


HUNTINGTON, N. Y.—The town board has signed a contract 
with the Huntington Light and Power Company for street lights 
in this village. The contract becomes operative on November 26, 
1904, and is for 135 street lights to burn until twelve o'clock 
each night, at $16.25 each per year, and for eight lights on the 
main street, to burn all night, at $23.25 each per year. The lights are 
to be of sixteen candlepower. The total contract is for five years, 
at a cost per year of $2,379.75. 


SIOUX FALLS, S. D.—An important business transaction has 
been concluded here, involving the transfer of the local electric 
light plant, a dam in the Sioux river and what is known as the 
Cascade mill to Pitt Curtis, of Norwalk, Ohio, and Arthur Hunting- 
ton and W. G. Mack, of Omaha. The purchasers already have 
assumed control of the property. The purchasers have organized 
a company with Mr. Huntington as president, Mr. Curtis as vice- 
president, and Mr. Mack as secretary and treasurer. 


ST. LOUIS, MO.—The Interstate Transit Company, which about 
a year ago secured a franchise from the city of East St. Louis to 
erect poles and maintain an electric light system in that city, it 
is claimed, has sold the right to the Illinois Illuminating Com- 
pany. The new company states that it will be in a position to 
furnish light to the citizens of East St. Louis before the termi- 
nation of its franchise, December 29 next. It is believed that the 
new owners of the franchise expect to buy electricity from a St. 
Louis electric light company. 


WILLIAMSPORT, PA.—J. Edward Horn and W. S. Montgomery, 
of Phillipsburg, and E. H. Ellsworth, of Arcadia, will form a com- 
pany to be known as the Troy Hiectric Light, Gas, Heat and Power 
Company and will at once begin the erection of a $12,000 plant. 
The cost to the borough for an all-night service from nineteen 
2,000-candle-power arc lights will be $1,500 a year for a period of 
ten years. The property of the old Troy Electric Light and Power 
Company will be purchased by the new company, but an entirely 
new equipment will be installed. 


NORTH YAKIMA, WASH.—The Northwestern Water and Light 
Company, of this city, has completed a deal whereby it will ulti- 
mately come dn possession of the Wapatox ditch, which carries 
water from the Naches river, about fourteen miles from here, to 
a large number of farms in that valley, and which, by a contract 
with the company by E. G. Peck, was to be continued to Dry 
Land in the Selah valley. The Water and Light Company will build 
a big power plant near the intake of the Wapatox ditch to generate 
electricity for this city and a proposed electric road. 


MIDDLETOWN, N. Y.—The lands, properties, rights, privileges 
and works of the Orange County Gas and Electric Light Company, 
of this city, have been sold at foreclosure sale to Philip N. Jackson, 
of Newark, a bondholder, and who represented other bondholders, 
The price was $46,100. The foreclosure was brought by second 
mortgage bondholders. The outstanding liabilities of the com- 
pany amount to $105,000, of which $100,000 is on first mortgage 
bonds and $5,000 interest. The property includes the plant on 
Canal street for manufacturing gas, the plant on West Main street 
for generating electricity and all the pipes, wires and other 
appliances, 
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INDUSTRIAL ITEMS. 


THE CRESCENT COMPANY, Chiçago, Ill., announces that it has 
secured the sole sales agency of the all-metal electric signs manu- 
factured by the Haller Machine Company, and has issued a new 
catalogue describing them. 


R. D. WOOD & COMPANY, Philadelphia, Pa., is distributing & 
St. Louis exposition edition of its catalogue descriptive of cen- 


trifugal-pumping machinery, belt-driven or direct-connected, with 
steam, gas or electric power. 


LOWE & LEVERIDGE, 183 Greenwich street, New York city, 
is manufacturing a complete line of patented specialties for show- 
case illumination. The company will be pleased to send its cata- 
logue of fixtures and fittings upon request. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., announces that it will receive as an award at the 
St. Louis Exposition a gold medal for its exhibit of high-potential 
glass and porcelain insulators and special insulating material. 


INTERNATIONAL POWER COMPANY DIVIDEND—The board 
of directors of the International Power Company, on November 9, 
declared a dividend of three per cent on the preferred stock of the 
company, making in all dividends of $9 a share declared on the 
stock since October 10. 


THER AMERICAN INSULATING MACHINERY COMPANY, 
Philadelphia, Pa., announces its removal to the northwest corner 
of Hancock and Oxford streets. In its new location the company 
has more than doubled its former fioor space, at the same time 
increasing its facilities in every direction. 


THB CONTROLLER COMPANY OF AMERICA, 1,061 Monad- 
nock block, Chicago, Ill., is distributing a circular calling atten- 
tion to the application of coin collectors in telephone service. The 
company is the sole owner and manufacturer of the Stroud tele- 
phone coin collector and other devices for measured service. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., is now in a position to furnish enclosed fuses made 
according to the latest standard of the National Board of Fire Under- 
writers. A complete line, in capacities from 100 to 1,000 volts, 


is now in stock ready for shipment. Special literature will be 
sent upon request. 


THE RICHARDSON ENGINEERING COMPANY, Hartford, 
Conn., has acquired a contract for the installation of a private 
lighting plant at Blackhead Station, New Zealand. The company 
has recently issued a catalogue descriptive of complete electric 
light outfits for launches, yachts, house-boats, private residences, 
cottages, farms, clubs, hotels and shops. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
is in possession of some interesting correspondence concerning its 
soldering stock. In a number of instances where the jobbing house 
has not been able to fill orders for the Allen soldering stick, the 
mechanic has preferred to send direct to the Allen company for the 
material, rather than receive any substitute. 


THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
is sending out bulletin No. 7. It describes the White automobile 
and contains an account of the use of the White steam car during 
the recent army manœuvres, where it was used by General Corbin, 
and also gives an account of the automobile run from New York to 
St. Louis. The bulletin has thirty pages, and is illustrated with half- 
tones. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., announces that it has had a very successful year at the 
World’s Fair. It has received two medals and secured contracts 
for a considerable amount of business. The company has built a 
new factory during the summer, giving it about three times the 
space of the factory which was erected last year. The company 
jis working over-time now to keep up with its orders. 
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THE I. P. MORRIS COMPANY, Philadelphia, has sent out bul- 
letin No. 1 describing turbines and centrifugal pumps. The 
bulletin has fifty-one pages and is profusely illustrated. The illus- 
trations consist principally of half-tones of large turbines and 
centrifugal pumps, and photographs of power plants in which the 
Morris Company has installed machinery. The I. P. Morris Com- 
pany’s plant is known as the Port Richmond Iron Works. 


THE GENPRAL ELECTRIC COMPANY, New York, is sending 
out bulletins Nos. 4390 and 4391. Bulletin No. 4390 is devoted to 
electric railway locomotives. It describes the new locomotive for 
the New York Central, ana gives the history and describes the 
principal locomotives which have been built to date, including the 
Baltimore & Ohio, Buffalo & Lockport, and the Hoboken locomotives, 
as well as locomotives in use in Europe. Bulletin No. 4391 is de- 
voted to air-blast transformers. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill., 
announces that it has made a number of improvements in con- 
nection with its general line of protective apparatus and that it 
now has a larger and better stock of its standard American special- 
ties than ever before. Every improvement has been with the 
object of bettering the quality of the goods, without increasing the 
cost. Those interested in protectors of all kinds should write to 
this company for information. A new catalogue will be issued 


within the next two weeks, which, it is said, will be one of great 
value and attractiveness. 


THE D. & W. FUSE COMPANY, Providence, R. I. is distribut- 
ing circulars describing the use of “Deltabeston” magnet wire. 
“Deltabeston” wire is insulated with practically pure asbestos which 
has been treated in such a manner that its insulating properties 
are exceptionally good. At the same time, its resistance to heat 
renders it indestructible as far as any temperature rise to which 
it may be subjected in commercial service is concerned. Circular 
No. 1 describes “Deltabeston” magnet wire, and circular No. 2 
describes this wire and its connection with the winding and in- 


sulating of railway motor field coils. 


THE W. R. BVANS ENGINEERING AND CONSTRUCTION 
COMPANY, Traction building, Cincinnati, Ohio, has been organized 
for the purpose of doing an engineering and general contracting 
business. Mr. W. R. Evans is president of the company, and his 
connection with several large propositions ensures its success. The 
W. R. Evans Company is incorporated, and has ample resources 
with which to carry out the construction of railroad, electric light, 
water-works and other propositions. The company has secured 
the services of capable engineers, and is in a position to accept as 


part of the cost of construction the bonds and stock of propositions 
of merit. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
in bulletin No. 3 describes the De Laval turbine alternators. These 
machines consist of a standard belt-driven type of alternator direct- 
connected to a De Laval turbine. Tne units are made in sizes of 75, 
150 and 200 kilowatts, sixty-cycle, and single, two or three-phase, 
with voltages varying from 220 to as high as may be required in 
machines of these capacities. The unit is self-contained and re- 
quires little foundation other than that necessary to carry the dead 
weight of the machine. The machines are designed to carry their 
full-rated kilowatt-amperes on a load of any power-factor, and the 


armatures are built so as to be used with potentials as high as 
8,000 or 10,000 volts. 


THE HOLOPHANE GLASS COMPANY, 15 East Thirty-second 
street, New York city, announces that it has purchased the entire 
interests of the V. R. Lansingh Company, the western distributors 
of Holophane globes and Holophane pagoda reflectors. In future 
the business will be conducted under the name of the Holophane 
Glass Company, with offices in Chicago and New York, the main 
office being in Chicago, at 211 Jackson boulevard. The company 
further announces that the management will be under the direct 
supervision of Mr. V. R. Lansingh, who will have entire charge of 
the commercial end of the business. An enlargement will be made 
of its engineering department, and the company will be pleased to 


furnish gratis plans for illuminating either public or private 
buildings. 
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THE CLOSING OF THE EXPOSITION. 

The great exposition which has been open to the world for 
the past seven months closed its gates on the first day of this 
month. It has been predicted frequently that this would be 
the last great general exposition, and that any others which may 
be held in the future will be limited to some one industry. 

Since the Centennial Exposition, in 1876, when the exhi- 
bition of the telephone attracted so much attention, electricity 
has played an increasing part in these affairs. In the one just 
closed it was a more important agent than any other. It con- 
tributed not only to the pleasure and comfort of the visitors, 
but was, as well, an important factor in the management of 
the exposition affairs. Those who were particularly interested 
in the electrical arts found there a magnificent display, while 
features appealing to the popular interest were not lacking. 
Bearing in mind what has been predicted as regards future ex- 
positions, it is confidently expected by many that the next one 
will be electrical. The stupendous growth of the electrical in- 
dustries, and the extension of electrical methods into other 
fields, support this view. 

To Professor W. E. Goldsborough, chief of the department 
of electricity, and his able assistants we extend our felicitation 
on the success with which the electrical features were planned 
and carried out. 


ELECTRIC HARDENING OF HIGH-SPEED TOOL STEEL. 

Three electrical methods of hardening tools intended for 
high-speed cutting were described in a paper by Mr. J. M. 
Gledhill, read before the Iron and Steel Institute at its recent 
meeting. The methods are old, but the application is new and 
promises to become important in the machine-shop. 

The first process is an adaptation of the old so-called water- 
pail forge. The tool, held in a suitable clip, is connected to one 
pole of adynamo. The cutting end is introduced into a solution 
of sodium carbonate held in a vessel which forms the other 
electrode. A heavy current is passed through, which is con- 
trolled by the rheostat in the field of the dynamo. The tip 
of the tool is quickly brought to a high temperature. - When the 
proper point has been reached, the circuit is opened, the solu- 
tion instantly chilling the steel. In another method an arc is 
struck between the tool to be hardened and a carbon electrode. 
the former acting as the positive electrode. The intensity of 
the arc is controlled by a rheostat in the dynamo tield, as bc- 
fore. This method is very rapid, and allows the heating to 
be localized, as desired. In the third method the metal to be 
heated forms part of the secondary circuit of a transformer, 
and is thus heated by the heavy currents set up in it. This 
method is particularly convenient when it is desired to temper 
such forms of tools as milling, gear and other similar cutters. 
It may also be used when large, hollow taps and reamers, or 
other hollow tools made of high-speed steel are to be rendered 
soft and tenacious internally, without detracting from the 
hardness of the cutting edge. In this method the tool whose 
temper is to be drawn is mounted on a mandrel, which itself 
is inserted in the secondary of the transformer. By regulating 
the current through the primary of the transformer, the tem- 
perature to which the tool is brought is controlled, and it can be 
allowed to cool at any desired rate. 

The only objection made to these methods is the cost of the 
apparatus. ‘This, however, should not be serious, when the con- 
venience and accuracy of the methods are borne in mind. The 
heat can be applied instantly, and the temperature is always 
under control. There is no danger of chemical action on the 
steel, and the energy required is small, since the apparatus 
is in use but a short time and there is no waste while idle. 
The methods proposed should find ready application in those 
machine shops where there is already an adequate supply of 


‘electric power, in a form suitable for this work. 


CAUTION NECESSARY WHEN EMPLOYING PRODUCER GAS. 

The gas engine, because of its high thermal efficiency, is be- 
coming an exceedingly important factor in the development of 
the electrical industries. It was not, therefore, in a spirit of 
hostility that we called attention to certain dangers existing 
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when this gas is employed, but in the hope that these dangers 
might be provided for and accidents thereby avoided. The 
source of danger has been referred to before, but it may not be 
amiss to reiterate it. Illuminating gas causes death by asphyxia- 
tion, since respiration can not be sustained in it. It is true a 
small percentage of carbon monoxide is contained in this gas, 
but it is not the cause of death. On the other hand, producer 
gas contains a large percentage of carbon monoxide, which 18 
decidedly poisonous, so that this gas is far more deadly than one 
which merely does not supply the requisite amount of oxygen 
for breathing. It is essential, therefore, to take every precaution 
against leakage when producer gas is employed, and this is the 
more necessary since it does not always make itself known. 
A man may breathe it without being aware of it until his facul- 
ties are so benumbed that he does not realize his condition. 

This matter is referred to again at this time because of a 
recent fatal accident in Wales. At a certain ironworks, where 
producer gas was used for firing the boilers, it became necessary 
to close down one boiler for cleaning. This was done, and two 
men were directed to clean the flues. The result was that both 
were killed by gas which found its way into the boiler which 
was being cleaned from the others which were being fired. 
Exact details of how the accident occurred are not at hand, 
but that it was possible proves that the precautions which 
should have been taken were not observed. The gas may have 
found its way back through the flues past a damper, or it may 
even have percolated through the brickwork. It did not warn 
the men of its presence, and they, unfortunately, were probably 
so placed that the other men about the plant did not observe 
their condition until too late. Every engineer of a plant where 
producer gas is used should realize fully the dangers incident to 
the handling of this gas. He should also impress upon his 
employés the necessity for observing all precautions; but, above 
all, he should see to it that his plant is so arranged and con- 
structed as to make the risk as small as possible. The use of 
gas for firing boilers and for operating gas engines is increasing 
every day, and there is all the more need for laying stress upon 
the care which should attend its production and use. 


One frequently comes across news items announcing won- 
derful discoveries in which electricity plays an important part. 
A recent announcement of this character is to the effect that 
the electrical action of the life principle in the living organ- 
ism has been successfully demonstrated. This might mean 
much or nothing at all, depending upon the knowledge of the 
reader. It appears to be difficult for the layman to realize 
that electricity shows itself as a form of energy, and that it 
may be produced from other forms of energy if conditions are 
favorable. This is particularly true of chemical reactions. It 
is also probably true of actions taking place in living organisms. 
but it does not follow that the electrical energy developed plays 
any more important part in the life of the organization than 
heat. Chemical action may take place in which energy is liber- 
ated only in the form of heat. On the other hand, in an elec- 
tric battery by far the greater part of the energy set free appears 
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as electrical energy, although the chemical reaction in the two 
cases is identical. Is it not probable that the case presented 
by a living organism is similar, and the electrical effects pro- 
duced are merely secondary, and not essential ? 


ELECTRIC RAILROADING. 

The time seems ripe for sober speculation as to the de 
velopment of electric railroading in a broad sense. This branch 
of electric engineering has been steadily growing along two 
distinct lines. One of these is based upon enlargements and 
extensions of the system common to the handling of street 
traffic. The other has as surely, but less prominently to the 
public mind, been the outgrowth of a recogpition which large 
steam railroad corporations have given to electricity and its 
probable ultimate value as a potent force in the operation of 
the special if not the ordinary sections of their systems. 

At present the attention of the electrical fraternity is turned 
in a large degree towards the electric railroading problems now 
being worked out. It is impossible for one to take a trip of 
one hundred and fifty miles or more through the central west 
on the fine interurban roads there operated without quickly 
coming to a realization of the possibilities of electric railroad- 
ing which the future holds. An inspection of the new terminals 
in the city of Indianapolis, with their fine facilities for han- 
dling passengers and express matter, immediately impresses 
one with the simplicity of the new system. Cars are constantly 
arriving and departing over nine different electric interurban 
roads for cities and towns in all directions within a radius of 
one hundred miles of Indianapolis, and the striking thing about 
it all is that the work is carried on without any confusion, and 
in a commonplace way that hardly excites the notice of the 
passing public. These interurban roads operate to an exact 
time schedule with but few exceptions, and the train service 
varies from hourly to half hourly departures at the terminal 
points. 

It is well worth the time of any engineer making a trip 
westward to stop at Indianapolis and observe how successfully 
and smoothly the interurban electric railway problem is being 
handled. 

But this phase of electric railway work must share its 
prominence in engineering with the work being inaugurated 
by the New York Central Railroad. The tests which were offi- 
cially conducted at Schenectady but recently show with what a 
fine degrce of precision and certainty heavy steam railroad traffic 
can be handled electrically. The enthusiasm which an impor 
tant project, successfully completed, always generates will not, 
in the present instance, be lost or fail to make an impress upor 
the thinking men, whether engincers or financiers, who are 
responsible for the conduct of the large railway properties. 
And furthermore, as no one is quicker to appreciate the fine 
points of a new machine than men who have linked their liver 
work with machinery—we doubt not but that the engine drivers 
and train crews operating the present steam railway systems 


will welcome the advent of the electric locomotive for long- 
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haulage work as enthusiastically as they now welcome a new 
example of the modern high-speed steam locomotive. 

It is hard to imagine a more successful outcome to the tests 
at Schenectady than that which has been chronicled in the 
press, and the commission having this work in charge is de- 
serving of our most hearty congratulations. It now seems 
certain that the work of electrifying the Pennsylvania ter- 
minals and of carrying other projected work involving the use 
of electricity in the movement of heavy trains will proceed 
with the same success that has attended the inauguration of 
electric traffic on the elevated railways of New York city, and 
as will undoubtedly attend the placing of the New York Central 
locomotives in active operation between Croton and the Grand 


Central station. 


THE FUTURE OF THE STEAM LOCOMOTIVE. 

Recent tests of large electric locomotives have set the daily 
press to wondering what will be the effect of this new develop- 
ment upon the steam locomotive. The value represented by the 
locomotives in use to-day has been figured out, and the amount 
is so large as to raise doubts about the probability of any great 
amount of transformation taking place. The New York 
Evening Post asked a railroad president, whose name is not 
mentioned, what will become of the steam locomotives now in 
use if it can be shown that operating expenses can be reduced 
by using electricity as a motive power? The reply was as 
follows: “A glance at the cost of the one item of fuel in the 
recently issued annual statements is enough to interest any 
railway official in any question promising cheaper motive power, 
but the problem of substituting electricity for steam has not 
passed the experimental stage yet, even for local or suburban 
business. In any event, the locomotives now used will not be 
hauled to the scrap pile. Some way will be found, if necessary, 
to convert them from steam into electric locomotives. That is 
what happened on some of the western roads where oil was 
substituted for coal and water.” 

This comparison is hardly satisfactory. 
built to burn coal can be adapted to the use of oil without any 
great difficulty, but it is difficult to see what part of the steam 
locomotive could be retained with advantage in reconstructing 
it for electrical operation. The tender would, of course, be 
dropped completely; next, the boiler would go, and the engine 
proper—that is to say, the two sets of cylinders with their con- 
necting rods. Next, the driving wheels would be discarded, be- 
cause they are too large to be used with advantage with electric 
motors, which will naturally make a greater number of revolu- 
tions per minute than the old wheels were designed for, and, 
besides, the driving wheels of the electric locomotive should be 
perfectly balanced—another reason for discarding the steam 
drivers. The truck of the steam locomotive would hardly be 
suitable for an electric locomotive, and it would probably be 
cheaper to throw away the old cab and build another. This 
leaves us only the cow-catcher, the sand-box, the couplings, 
the bell and the whistle, but the latter would be discarded as 
inefficient. Sifting matters down thus, we see that there are 
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several parts of the steam locomotive which might be retained 
and used in building an electric locomotive, but they are hardly 
of sufficient importance to count much. What will happen, most 
probably, if the steam roads turn to electric traction will be 
this: certain sections, where conditions are suitable, will be 
electrified first, and the steam locomotives thus set free will be 
distributed over other sections of the road, replacing those which 
have been worn out. The electrical zone will only be extended 
gradually, so that even the newest steam locomotives will prob- 
ably see many years of active service—at least, on some part 
of the road. As a matter of fact, no one expects to see all the 
locomotive works of this country thrown out of business within 
the next year or so. | 


THE TRANSFORMATION PRODUCTS OF RADIUM. 

The brilliant work conducted by Professor E. Rutherford, 
of McGill University, in the new and important field of radio- 
activity attracted attention in the scientific world abcut a year 
ago. Professor Rutherford showed that radioactivity could be 
explained by assuming the disintegration of the radium atom, 
and that, during this disintegration or degradation to a less 
complex form, there were certain stages or steps in the trans- 
formation which appeared to correspond to definite forms of 
matter in an unstable condition. Radioactive phenomena, ac- 
cording to this theory, are caused by the successive breaking up 
of these different states. It will be remembered that three types 
of rays have been identified, which, for convenience, have been 
designated as a, 8 and y. The different stages are themselves 
identified by the character of the radiation which is set up 
during disintegration. The different stages which have here- 
tofore been recognized in the disintegration of radium have 
been designated, first as the emanation, which represents the 
product formed by the breaking up of the radium atom itself. 
This emanation, in turn, breaks up, forming the three other 
stages designated as radium A, radium B and radium C. By 
further, persistent, careful work, Professor Rutherford has 
identified two more stages, which he designates as radium D and 
radium EK, and it is thought that further investigation will 
bring to light more stages in the change from radium to helium. 

In the Philosophical Magazine for November, an account is 
given of his recent work, the most important discoveries being 
the identification of the radio-lead of Hoffmann, and polonium, 
discovered by Mme. Curie, as the two new products. Their 
properties are predicted as follows: radium D, which is ap- 
parently the same as radio-lead, changes to the next form 
twenty-five times as rapidly as radium, and during this change 
the B-rays—that is to say, electrons only—are emitted; and 
hence, measured by this radiation, it should be, weight for 
weight, twenty-five times as active as radium itself. Radium 
E, or polonium, has a life of only one year, while that of radium 
is 1,000 years, and, weight for weight, the former should be 
1,000 times as active, measured by the a radiation which it 
gives off only. 

This identification of the two previously discovered sub- 
stances as two stages in the disintegration of radium is very 
important, as it simplifies the science; but it will be most sur- 
prising if we find that there is, after all, but one substance 
having marked radioactive properties. 
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Presidential Address of Mr. Alex- 
ander Siemens to the British 
Institution of Electrical Engi- 
neers. 

Mr. Alexander Siemens, the new presi- 
dent of the British Institution of Elec- 
trical Engineers, made his presidential 
address on the evening of November 10, 
1904. In it he discussed the relations of 
capital and labor, the metric system, and 
the new British patent law. He said, in 
part: 

The causes which influence the growth 
of industries, and therefore the rise of 
institutions connected with them, will 
bear further discussion, as they are of 
the most varied character and are an 
apt illustration of the interdependence of 
all factors of modern civilization. Con- 
sidering the features of this civilization 
generally, it will be acknowledged, after a 
short reflection, that its true foundation is 
the lowering of cost of production. In 
other words, the progress of civilization is 
in proportion to the cheapening of the 
articles of consumption. Although this 
may sound purely materialistic, the 
process of lowering the cost.of production 
—which implies the employment of all 
the knowledge we can acquire, and of all 
the training the best schools can give us— 
results in greater ease of acquiring the 
necessaries for keeping alive, and there- 
fore it gives us more time to cultivate 
other aspects of our existence. This 
general principle has manifested itself as 
much in the electrical industry as else- 
where, and further progress appears to be 
dependent on further lowering of the cost 
of its products. When we come to enquire 
into the means for carrying out this 
principle, we soon recognize that the so- 
lution of the problem depends upon a 
variety of circumstances, which all in- 
fluence the result, although they may be 
investigated and discussed separately. 
For “internal working”—if I may say 
go—every industry depends upon three 
principal factors—first, capital, which 
provides the works and the raw material; 
second, the workman, who converts the 
raw material into the finished product; 
third, the management. 

It is quite idle to try to establish the 
relative importance of these three factors, 
for each one is indispensable, and likewise, 
the prosperity of each one is inseparable 
from the prosperity of the others, so that 
no industrial establishment can flourish 
where these three factors do not cooperate 
harmoniously. As a first condition for 
further progress we should, in fact, 
recognize the identity of interests between 
the capitalist, the workman and the 
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management, as any measure which is in- 
tended to unduly favor any one of these 
three factors would inevitably increase the 
cost of the product beyond what it ought 
to be, and thereby restrict its sale, thus 
damaging all three. When we examine 
in detail in what way each of the three 
factors can contribute to the lowering of 
the cost of production, we find ample con- 
firmation of the intricacy of the problem. 
The share of capital in the value of the 
finished article is proportional to: (a) 
the cost, depreciation and maintenance of 
the works and their outfits; (b) the cost 
of the raw materials; (c) the profit, repre- 
senting the interest on the total capital 
invested in the undertaking. 

In order to minimize the first item the 
works ought to be carefully planned and 
equipped so as to be careful of turning 
out the maximum quantity of produce, and 
their machinery should be selected and laid 
out in such a way that its wear and 
tear is only due to its legitimate working, 
and that the handling of all materials is 
reduced to a minimum. The second item 
—the cost of raw materials—is too inti- 
mately connected with fiscal questions for 
treatment in this address. 

There is apparently not much difficulty 
in diminishing the third item—the profit 
on the capital invested; but it stands to 
reason that the interest earned on the 
capital could not fall below a certain 
amount without the industry in question 
losing the support of capitalists and col- 
lapsing. The rate of interest may, there- 
fore, be considered a fixed quantity, and 
in order to diminish the amount payable 
under this head it is important to avoid 
burdening an undertaking with more 
capital than is required for setting it up 
as a going concern and for providing a 
reasonable amount of working capital. 

When considering the influence of the 
second factor—the workman—on the 
value of the product, it becomes clear very 
soon that the amount of work turned out 
in a given time has a twofold influence 
on the result, as the time occupied in 
producing an article not only regulates 
the amount of the wages, but also the 
proportion of the dead charges to be 
debited to the article. It is, therefore, 
quite certain that, in order to contribute 
his share to the lowering of cost of pro- 
duction of an article, the workman has 
to turn out a greater number of these 
articles in a given time; and the problem 
is, how to attain this object without en- 
dangering the interest of any one of the 
three principal factors. This sounds al- 
most as if slave labor would prove an 
economic plan in the carrving on of 
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industries. It can, however, hardly be 
contended that the interest of the work- 
man is considered under such conditions, 
and for this reason alone it should be con- 
demned, even if there were no other objec- 
tions to it. There are, however, legitimate 
ways in which the amount of wages to be 
charged against an article can be di- 
minished. The most important among them 
is the substitution of machine work for 
hand labor, and where this is done un- 
skilled labor should be utilized for run- 
ning the machines, under the supervision 
of a few skilled artisans. Here, again, 
the interests of the workman appear to 
suffer. Whenever he is confronted witha 
new labor-saving machine he airs his old 
grievance that machines will deprive the 
workman of his living, just in the same 
way as he opposed the use of all machinery 
a hundred years ago. The lesson taught 
by experience has evidently not made an 
impression; but nobody can deny that, 
instead of making skilled labor super- 
fluous, the introduction of machinery has 
resulted in more skilled workmen being 
employed, and at better wages than before. 
and similar developments are likely to 
follow when the workman is further re 
lieved from hard work by his best friend, 
the labor-saving machine. Another fea- 
ture of machine work is the greater ac- 
curacy that can be attained, so that, while 
the cost of production is lowered, the 
quality of the product is improved; and. 
at the same time, interchangeability of 
parts is secured, which, in itself, con- 
tributes to the lowering of cost. 
Restricting the output has nowadays 
exactly the opposite effect to that intended. 
When the price of an article is raised, 
owing to this supposed remedy, a number 
of consumers begin to do without it and 
the demand for it diminishes, so that less 
people can be employed on its production. 
Instead, therefore, of securing employ- 
ment for more men, it will endanger the 
continuance of work for those who re- 
strict the output under the mistaken im- 
pression that they are benefiting thelr 
fellow-workers. _Workmen also have # 
rooted objection to seeing machines 
worked by unskilled men, which is ap- 
parently based on the mistaken notion 
that such unskilled men are replacing 
skilled workers. They, however, overlook 
the fact that labor-saving machines are 
only introduced where the same articles, 
produced by hand labor, would be too 
expensive for sale; consequently no skilled 
workmen could be employed. Another 
fetish of the workman is the desire that 
all workers should be treated alike ant 
no preference shown, absolutely ignorins 
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the fact that the capable and industrious 
are more deserving than the lazy and care- 
less workers. 

However important capital and labor 
are to an industry, the third factor— 
management—is none the less essential 
for its satisfactory progress. In this term 
is included: (a) the selection of site for 
works, their planning and their equip- 
ment; (b) the commercial work connected 
with the business; (c) the arrangements 
for carrying on operations; (d) the de- 
signing of new apparatus and the investi- 
gation of new methods of manufacture. 
It is easy to understand that in every one 
of these directions good management can 
do much to lower the cost of production, 
but this is hardly the time to discuss all 
these points in detail. Only on the last 
I venture to make a few remarks, as 
proper design is a matter in which the 
members of this institution are interested, 
more particularly those who have only 
recently graduated from a college. Good 
design should have for its aim the lower- 
ing of the cost by employing simple, 
component parts, which can easily be ob- 
tained or cheaply manufactured. The 


first requirement is fulfilled by utilizing 


standard sizes; and in this respect the 
work of the Engineering Standards Com- 
mittee is of the greatest possible impor- 
tance to the industries of this country. 
In addition to these standards much can 
be done to facilitate working by adhering 
to standard parts in each factory, so that 
it is not necessary to carry an immense 
variety of parts in stock. The designer 
should have an intimate acquaintance 
with the scientific principles that come 
into play, and with the ways in which 
they are applied, and he should know, 
if possible, from personal experience, the 
capabilities and limitations of the work- 
men and the machinery by which opera- 
tions are carried out. It is, however, by 
no means sufficient for preparing suitable 
designs to be well acquainted with the 
means employed to execute them. It is 
just as important to form an accurate con- 
ception of the problem that is to be solved 
and to possess a thorough knowledge of 
previous attempts in the same direction, 
and of the causes of their success or 
failure. Another branch of knowledge 
required for the good management of 
factories is careful training in the way 
of conducting experimental investigations, 
coupled with a good judgment as to 
which investigations are worth taking up. 
No doubt the list of qualities that ought 
to be found in a good manager could be 
expanded still further, but enough has 
been said about the three principal factors 
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to show the points which have to be con- 
sidered in the development and working 
of modern industries. 

Besides these internal factors there are 
all the extraordinary circumstances which 
influence the well-being of the industries, 
and it is easy to see, even without enter- 
ing at length into further details, that no 
true picture of the state of an industry 
can be arrived at if only a few features 
of its complicated constitution are to be 
taken into consideration. These remarks 
about industries in general apply naturally 
to the young electrical industry quite as 
much as to the oldest established one. 
There are, however, some features of its 
development which have greatly contrib- 
uted to its rapid rise, and could, perhaps, 
be imitated in other industries to their 
great advantage. At first the long time 
when weak battery currents alone were 
employed—chiefly for telegraphic pur- 
poses—permitted the completion of im- 
portant scientific investigations which, in 
the end, led to the discovery of those 
fundamental laws which form the basis 
of all practical applications of electricity. 
Nor did science desert the industry when 
it began to deal with powerful currents. 
I will only remind you of Mr. Hopkinson’s 
mathematical demonstration in this room, 
that alternating-current machines can be 
worked in parallel. This example is 
particularly interesting, as in this case 
science has pointed out to the engineer 
how he could solve one of his problems. 
Usually the function of science has been 
to prevent its followers from being de- 
ceived by appearances of plausible 
fallacies. By such negative indications 
alone science can give definite answers, 
while its deductions of a positive character 
can not be accepted without further proof, 
owing to the uncertainty of whether all 
premises necessary for the correct solution 
of the problem have been taken into con- 
sideration. For this reason, deductions 
arrived at theoretically should be tested 
by practical application before further 
conclusions are based upon them. Here, 
again, the electrical industry has had a 
great advantage in possessing from its 
very beginning most sensitive instruments 
which, in addition, are easily handled, so 
that the verification of theories has been 
a comparatively easy matter, and it has 
been possible to control, by accurate meas- 
urements, all operations, not only in the 
laboratory, but also in the workshop. 

One feature of electrical measurements 
has contributed more than anything else 
to the rapid rise of the industry, and that 
is the adopting of the same units of 
measurement in all countries. Certainly, 
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there is no doubt about the beneficial effect 
of the adoption of this system (the metric 
system) by all countries, and I have no 
recollection of ever hearing that the 
decimal division adopted by it has ever 
given rise to any difficulties. It is true 
that some modifications have become 
necessary, which were discussed and ac- 
cepted at a series of international con- 
gresses called for the purpose; but, so far 
as I am aware, nobody has ever suggested 
that it would be to the advantage of any 
country to start a system of electrical 
units of its own. In spite of these favor- 
able experiences, we know that there exists 
an obstinate resistance to the general 
adoption of the metric system in this 
country, although it has been shown, over 
and over again, that the reasons for this 
obstruction are based on fallacies, and 
are opposed to the experiences of other 
countries. Such an attitude is very 
largely due to want of practice with a 
thoroughly consistent system of weights 
and measures. 

Among other external factors which in- 
fluence the technical side of industries are 


the patent laws of the various countries 


—a subject of which the most divergent 
opinions have been pronounced. It would 
lead me too far if I attempted to discuss 
all the features connected with the patent- 
ing of inventions, but I should like to 
direct your attention to the fallacy of 
considering a preliminary examination— 
as practised in the United States, for 
instance—to be of any advantage to an 
inventor. That system of examination 
involves as much trouble and expense as 
a lawsuit, but it is no bar to a lawsuit 
being commenced later on, and then the 
same case has to be argued over again. 
A favorable result of such an examination 
is, therefore, in no way a guarantee of 
the validity of the patent. It is, however, 
the business of an inventor to find out 
for himself what has been done before, 
and to make himself thoroughly ac- 
quainted with the subject before he begins 
to suggest improvements. In this work 
he should be assisted by the staff of the 
patent office, or a library for technical 


subjects should be at his disposal, con- 
taining not only patents, industrial de- 
signs, or models and trade-marks, but 
also files of the principal technical and 
scientific transactions and periodicals. 
Searching such records will prove to be a 
liberal education, and will, in the end, 
be of greater advantage to the inventor 
than having this work done for him by 
the members of the staff, who can not 
be as well qualified to make the search 
as the inventor himself, as their acquaint- 
ance with the essentials of such a new 
device is necessarily inferior to his. 
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GROUNDED TRANSMISSION 
M E DIUM Sil. 


—— 


BY J. STANLEY RICHMOND. 


EARTH POTENTIAL MEASUREMENTS. 


As mentioned in an earlier article, it 
is necessary for convenience to sometimes 
use in the consideration of electrical 
phenomena, besides absolute and arbitrary 
zeros, two others designated self-zero and 
medial zero; self-zero being that of the 
voltage of the point having the lowest 
voltage and medial zero that of the voltage 
of the middle point electrically in a gener- 
ating and transmission medium. 

Fig. 1 is a diagrammatic representation 
of a so-called insulated transmission 
medium. In practice, however, such insu- 
lation is not obtainable; for, at some point 
or other of the circuit, a lesser or greater 
ground exists. And it is due to the fact 
that such ground with direct-current 
transmission is one day at one point and 
another day at another point that the ex- 
pression arose that “one day our system 
is positive and another day it is negative.” 
It must be understood, of course, whether 
the system is running “negative” or “posi- 
tive,’ that the direction of transmission 
remains the same. 

Fig. 2 similarly represents a generating 
and transmission medium, but with the 
low-voltage side of the generating medium 
grounded. As a result, the voltage con- 
ditions can be illustrated as shown in 
Fig. 3, in which BE being the zero line, 
E is the voltage of the pole B, A is the 
voltage of the pole A, and AE is the 
varying voltage of the transmission 
medium. The arbitrary zero and the 
self-zero of this circuit will be that of 
the voltage of the pole B. 

Fig. 4 illustrates, diagrammatically, 
similar apparatus; A being grounded in- 
stead of B, when the voltage conditions 
will have to be represented as in Fig. 5; 
in which AF being the zero line, E is 
the voltage of the pole A, B is the volt- 
age of the pole B, and BE the varying 
voltage of the transmission medium. The 
arbitrary zero of this circuit will be that 
of the voltage of A; while the self-zero 
will be that of the voltage of B. 

Fig. 6 also diagrammatically illustrates 
similar apparatus, but with C (the medial 
point electrically hetween the two poles) 
earthed, when the voltage conditions will 
have to be represented as in Fig. 7; in 
which CE being the zero line, A is the 
voltage of the pole A, B is the voltage 
of the pole B, AE is the varying voltage 
of one-half of the transinission medium 
and BE the varying voltage of the other 
half of it. The arbitrary zero and the 
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medial zero, in this case, will be that 
of the voltage of C; while the self-zero 
will be that of the voltage of B. 

The writer is inclined to assume that 
electrical condition is the attraction exist- 
ing between the molecules of which matter 
is composed. Voltage, therefore, may be 
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described as the degree of such attraction 
and must not be confused with potential, 
which is the ability to do work due to the 
difference between two voltages. Poten- 
tial and not voltage, therefore, is the 
“cause” producing any “effect” designated 
an electrical phenomenon. 


Fre. 2.— Low-VontTace SIDE GROUNDED. 


Incidentally, it may be stated that a so- 
called voltmeter is incorrectly termed. 
Correctly speaking, it should be termed a 
potential meter. For it does not measure 
voltage in respect to a standard zero, but 
only the difference in voltage between (or 
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potential of) two points, the one on one 
body and the other on another body, or 
between two different points of one body. 

To illustrate, in a minor way, the prac- 
tical application of the zero question, take 
the case of special potential meters de- 
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signed by the writer for the measure- 
ment of earth potentials. 

Fig. 8 is a sketch showing the arrange- 
ment of the scale for a single centre- 
zero potential meter having two ranges 
of five and fifty volts, respectively. As 
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Fig, 5.— VOLTAGE CONDITIONS. ' 


will be noticed, the words “Above” and 
“Below” are used instead of the usual 
signs + and —, and that the centre of 
the scale is marked “Zero.” The binding- 
post, usually marked + on a centre-zero 
instrument, is, in this case, marked 
“Zero.” To take, with such meters, the 
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potentials between the rails of a surface 
street railway and the hydrants with a 
view to tabulating the voltages of the 
hydrants, the Modus operandi is as 
follows: 

Each instrument with two insulated 
cords, one long and the other short, is 
accompanied by two boys; the elder of 
which handles the meter and hydrant 
connection, while the younger one takes 
charge of the rail connection. The elder 
one is also provided with printed forms, 
a facsimile of which is marked Fig. 9, 
and is instructed to be very careful to 
keep his end of the longer cord always 
attached to the “Zero” post of the meter 
throughout the whole set of readings, 
while the younger boy holds the other end 
of it on to the near-by rail, which he has 
previously cleaned. The shorter cord, 
which is attached to one of the two 
other binding-posts (according to which 
of the two ranges is being used), is con- 
nected to the hydrant by the elder boy, 
who is instructed to read the deflections 
just the same as he would the variations 
of temperature indicated by a thermom- 
eter: that is, if the deflection of the 
needle is above the zero the reading 18 
entered on his form without any sgn, 
and, if the deflection of the needle is below 
the zero, the reading is entered with the 
sign — before it. If the deflections of 
the needle are both below and above the 
zero at the same place they are entered 
(to use arbitrary figures) a8 — 2.50 to 
3.25. To assist in the prevention of m18- 
takes, it should be impressed on the reader 
that he should always read and enter 
from a lower reading to a higher reading. 

Fig. 10 is a reproduction of a photo- 
graph of a duplex potential meter (two 
instruments like that before described but 
with the scales graduated for millivolt 
readings), also designed by the writer. 
The lid was removed while the photograph 
was being taken so that the special ar- 
rangements would show up better. Du- 
plex voltmeters, similarly constructed, 
are used for comparative work—comparl- 
son of the voltages of two bodies with 
that of the voltage of a third one used 
as the zero. Take the case when investi- 
gations are taking place in regard to 8 
surface road, an elevated road and cable 
sheaths (all earthed). First: the surface 
road rails can be connected to the two 
zero posts, while the other post of each 
side of the instrument is connected, re- 
spectively, to the elevated structure and 
the cable sheaths. A second set of read- 
ings can then be taken with the zero 
posts attached to the elevated structural 
work, while one of the posts on each side 


December 3, 1904 


of the instrument is connected, respec- 
tively, to the rails and sheaths. The 
wiring of these duplex instruments is 
such that the needles move in similar 
directions and equally under similar 
influencing conditions. The comparative 
results are very interesting and instructive. 

Such explanations are rather Jong; but, 
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in practice, it is remarkable with what 
rapidity and accuracy boys can take these 
readings, even if they have no electrical 
knowledge. 

As a practical illustration of the fore- 
going method of taking potential readings 
and the method of analysis afterward 
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adopted, take the case of one investiga- 
tion made by the writer in a district where 
of two systems (one an elevated and the 
other an overhead trolley) only the trolley 
was being electrically operated. Investi- 
gations were carried out in reference to 
two conditions of operation; which two 
conditions are diagrammatically repre- 
sented, the one in Fig. 11 and the other 
in Fig. 12. When the street rails had no 
load on them for some distance away from 
the elevated structural ironwork, that 
is, when the nearest carload was as in 
Fig. 11, the structural ironwork was 
about five volts above the voltage of the 
street rails in proximity to it; or, vice 
versa, the street rails were about five volts 
below the voltage of the adjacent 
structural ironwork. The grounded por- 
tions of the two systems at this point 
had, therefore, a potential of five volts. 
When the carload was on the street rails 
close by the structural ironwork, however, 
as shown in Fig. 12, the structural 
ironwork was only about one volt above 
the voltage of the contiguous street rails; 
or, vice versa, the street rails were then 
about one volt below the voltage of the 
structural ironwork. The grounded por- 
tions of the two systems, therefore, had, 
under this changed condition of carload, 
a potential of only one volt. The lesser 
potential at this point indicated, there- 
fore, the transmission of a much greater 
amount of energy by the grounded returns 
than the higher potential—which is ex- 
plainable, for the voltage of the trolley 
wire of the street-railway system was 
several hundred volts above the voltage 
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of the street rails; and when a consider- 
able amount of energy was being trans- 
mitted from the trolley wire through the 
cars to the street rails, the latter, as a 
result, were raised in voltage; that is, the 
voltage of the street rails near the 
structural ironwork were raised from — 5 
to — 1. The zero which was used in this 
case—an assumed one—was that of the 
voltage of the structural ironwork at the 
point where the investigations were car- 
ried out. 

Several cases have also come under the 
writer's observation where of the two re- 
turns (during operation) the street rails 
had the higher voltage. As a result, the 
partial balancing, equalizing or reversing 
of the comparative voltages of the ele- 
vated structural work and the street rails 
appeared to result when the elevated 
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needle of the potential meter (voltmeter) 
do not mislead one; due either to im- 
perfect connections at the terminal leads 
or through the failure to fully consider 


E 
the C = E 


As an example of imperfect connections, 
take the case of a poor conductor or in- 
sulating material such as a cement pave- 
ment. Naturally enough, if the terminal 
leads are simply laid on the cement at 
two different points, the contacts made 
are bad ones. To make good connections 
in a case like this, a liberal amount of 
water should be poured on the cement at 
the points between which the readings 
are to be taken; and two tinpails weighted 


law analytically. 


with water and with the terminal leads l 


attached to them should then be placed 
on these watered points, one pail on one 


Fra. §.— ARRANGEMENT OF SCALE FOR SINGLE CENTRE-ZERO POTENTIAL METER. 
point and ‘the other pail on the other 
point. 

As explanatory of an analytical con- 


sideration of the C = E law, take the 


trains were passing, so that the potential 
nearly always increased as the distance of 
the elevated trains from the point of in- 
vestigation increased. Care has to be 
exercised, therefore, in concluding, in such 
a case, that a gradually increasing poten- 
tial is due to the gradual cutting out of 
resistances by the elevated motorman at 
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case of the complaint made to the writer 
by a railway company that the men han- 
dling the installation of its bare cables 
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the controller; that is, an increasing po- 
tential between elevated structural work 
and street rails is due, in such case, to 
a decreasing elevated load at the point of 
measurement. 
EARTH POTENTIAL READINGS. 

When potential readings are taken, care 

should be used that the deflections of the 


intended as auxiliaries to its third rail, 
which was in service at the time, were re- 
ceiving severe shocks. 

Fig. 13 is a sketch illustrating in cross- 
section the arrangement of its bare 
auxiliaries and third and traction rails. 

On examination, it was found that the 
inconvenience to the men only resulted 
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when these bare cables were insulated meter, however, is explainable, because movable coil a resistance of 2,000 ohms; | 
(not grounded). A thorough investiga- voltage is only one of the factors necessary and the higher range having, similarly, a 
tion gave the following results : to produce a deflection of the needle; resistance of 10,000 ohms. That the 
voltage of the third rail is 555. That 
the traction rails have a voltage of five 
(five volts drop). That the insulation re- 
sistance between the third rail and the 
bare auxiliaries is four-tenths of a meg- 
ohm. That the insulation resistance be- 
tween the bare auxiliaries and the traction 
rails is a little over one megohm. That, 
of course, the third and traction rails are 
connected to a generating medium. The 
voltage of the bare auxiliaries will then 


WESTON ELECTRICAL |E E waver PARK. £ be 400. 
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= = aS E -e Now by C = -p: the 2,000-ohm re- 
sistance requires for a true deflection 
400 _ 200 


2,000 ~ 1,000 amperes, or 200 milli- 


amperes. But when the meter is con- 
nected to the bare cables and the trac- 
tion rails, the total resistance controlling 
the C is 2,000 + 400,000 ohms; which, 


by C = a permits of the transmission 


of only AN E 
402,000 1,005 
Contact, by means of the hands to these for it simply forces the amperage through roughly, one milliampere. But it has been 
bare cables and the traction rails, did, ie com PEATE E E C= E uiy shown that 200 milliamperes are needed 
at times, cause unpleasant sensations of R for a true deflection under the condition 
of potential existing. As a result, only 
one-two-hundredth of a true deflection will 
be obtained. That is, the meter, instead 
of showing a potential of 400 on the lower 
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Se range of the scale, will only show one l 
CARAS IN 
OPERATION of two. 
Similarly, the 10,000-ohm resistance 
Fra. 11.—STREET Rails WITI LOAD NEAR TO THE STRUCTURAL IRONWORK. requires for a true deflection m = 
bd 
i | Jusive to one true when the amount of C is sufficient. 40 vets 
such magnitude as to be conctust : amperes, or 40 milliamperes. But 


experienced to such that a considerable In Fig. 14, consider the meter as having 1,000 
potential, much greater than that shown 
by a potential meter, existed. 
The sensations were only experienced 
by making and breaking contact. They 
were, therefore, not due to alternating e 
potential. -= 
As the sensations were not due to alter- Me 
nating potential, they were not the result 
of induction caused by the few volt varia- Fie. 12.—STREET RAILS WITH LOAD SOME DISTANCE FROM STRUCTURAL IRONWORK. 
tions of the voltage of the third rail. 
As the shocks were rapidly experienced 


if making and breaking were carried out z A? " T i ‘ 

rapidly, such could not be due to the x N za Hy, a3 e ) 7) M 

discharge of inductance (induced charge), í ; Ap 2 o z d of Hh 

as in the case of a so-called static con- | ) L), a Pn Loin | ex a5, Gen 

denser. ji yy: Bamm Ware q 
When readings were taken with a poten- alm z cage ange Ñ PTS: ee B i. 

tial meter, the lineal deflections of the L EAE i 
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or high range terminals of the instrument two ranges: the resistance coil of the lower the total resistance governing the amount 
were used. Such unexpected action of the one having with the resistance coil of the of C transmitted is 10,000 + 400,000 
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ohms; which amount of C, therefore, is 
410,000 — 1,025 
one milliampere. But, in this case, it 
was shown that forty milliamperes are 
required to produce a true deflection. As 
a result, only one-fortieth of a true de- 
flection will be obtained. That is, instead 
of a high range showing a potential of 
400, it will only show one of ten. 

Now two volts potential by the lower 
range and ten volts potential by the 


400 1 
~ amperes, or, roughly, 


40o vouTte ( ) 
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higher range are read by a deflection of 
the needle to the same point on the scale. 
That is, the lineal deflection of the needle 
of a potential meter, in cases similar to 
that under consideration, will always be 
the same whether the low or high range 
terminals are used. And in somewhat 
similar cases, where very small potentials 
are dealt with, as in many instances occur 
when taking the potential of earthed con- 
ductors, the deflections, owing to the small 
amount of C available, will be so slight 
as to be unreadable. Many cases have 
come under the writer’s observation where, 
having obtained a potential of, say, one- 
quarter of a volt between one earthed con- 
ductor and an earthed return and tw% 
volts between another earthed conductor 
and the same return, he has been unable 
to obtain readings showing a potential 
between the two earthed conductors; 
though, as will be understood, there must 
be one of one and three-quarters volts. 

<> 


Fuel-Testing Plant of the United 
States Geological Survey. 

In a recent circular issued by the 
United States Geological Survey, De- 
partment of the Interior, Washington, 
there is described the fuel-testing plant 
which has been erected at the World’s 
Fair, St. Louis, Mo. All of the appa- 
ratus in the plant has been donated free of 
charge. The circular also details the tests 
which have been, and which are to be, 
conducted at this plant. 
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The Dangers of Producer Gas. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

In your last issue you reprint an article 
from some foreign paper, upon the dangers 
attending the use of producer gas. The 
statements therein are perhaps correct as 
to pressure producers used in very large 
plants, but the article entirely overlooks 
the suction producer, which is now com- 
ing into very extensive use for powers 
under about 300 horse-power. 

We are driving our machine shop with 
a seventy-five-horse-power Nash engine and 
an R. D. Wood Company suction producer. 
There is never at any time even the slight- 
est trace of the gas in the engine room. 
There are leaks, we know, in the pro- 
ducer and piping, but as there is always 
a partial vacuum, due to the suction of 
the engine, these leaks simply allow air 
to enter. 

When the engine is not running, the 
gas valve is thrown over and all gas passes 
off through the chimney, just like a com- 
mon stove. We do not see how the gas 
is so very dangerous, for though it con- 
tains a very large proportion of the deadly 
carbon monoxide, it also contains a large 
amount of sulphur that gives it a most 
disagreeable odor. 

With the producer plant we are sav- 
ing about $8 a day over the old steam 
plant, and we can not understand why 
this system is not in extensive use in 
electric light service. 

No skilled attention is required and no 
regular engineer, and when properly in- 
stalled the apparatus is fully as reliable 
as steam, and there is an entire freedom 
from danger of explosions. 

We find that we are burning about one 
and one-quarter pounds of pea anthra- 
cite per horse-power-hour. We utilize 
nearly all the hot-jacket water in the 
works, and in the winter we turn the ex- 
haust gases through a small heater that 
supplies enough steam to warm the shop, 
except in very cold weather, and thus the 
total thermal efficiency of the plant is 
very nearly one hundred per cent. 

S. W. RUSHMORE. 

Plainfield, N. J., November 18. 
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Indian National Congress Industrial 
Exhibition. 

The Indian National Congress Indus- 
trial Exhibition will be held in Bombay, 
India, in December, 1904. The Victoria 
Jubilee Institute, Bombay, India, is mak- 
ing an effort to have on file copies of the 
various industrial and scientific publica- 
tions of the United States. 
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BOOK REVIEWS. 


“Fowler’s Electrical Engineers’ Year 
Book,” for 1905. Manchester, England. 
Scientific Publishing Company. Leather- 
ette. 589 pages. 4 by 6 inches. Supplied 
by the ExvecrricaL Review at 75 cents. 


The 1905 edition of Fowler’s Electrical 
Engineers’ Year Book is the fifth issue 
of this little handbook. Since the first 
issue this book has increased in size by 
100 pages, in spite of careful elimination. 
It contains a complete directory of elec- 
tric lighting and power stations in the 
United Kingdom. In this edition a sub- 
stantial increase has been made in several 
sections dealing with the types and use 
of electrical measuring instruments. Some 
notes are given upon the management of 
dynamos and operating dynamos in par- 
allel. The recommendations of the British 
Standards Committee for generators and 
motors have been embodied in this issue. 
The treatment of alternating currents 
has been increased, while additions have 
been made to the subject of electric trac- 
tion. 


“Private House Lighting,” by Frederick 
H. Taylor. Percival Marshall & Company, 
26 to 29 Poppins Court, Fleet street. Lon- 
don, E. C. Boards, 130 pages, 5 by 7% 
inches, 68 illustrations. Supplied by the 
ELECTRICAL REVIEw at 50 cents. 


This book is not intended to be a text 
book for engineers, but it is for the infor- 
mation of those who, though not neces- 
sarily electrically trained, wish to gain 
an intelligent and accurate idea of 
modern practice of electric lighting in 
private houses. It describes the various 
systems of wiring, giving rules for size 
of conductors, the arrangements of cir- 
cuits, lights, switches, ete. A chapter is 
devoted to the proper testing of a com- 
pleted installation. Accessories used in 
wiring a house are described and illus- 
trated profusely. The cost of installation 
and the cost of using electric light are 
taken up in separate chapters. The last 
chapter of the book is devoted to the de- 
scriptions of various types of generating 
plants for private houses. The book is 
written in a simple style, well suited to 
the non-technical reader. 


--————— oases 


The Four Track News for December 
partakes a great deal of the holiday spirit. 
There are the usual contributions from 
the editor on the world’s progress, setting 
forth the drift of the time. The “Vest 
Pocket Confidences” is enlarged, and the 
illustrated little histories contain memo- 
rials on “The State Coach of Charles X,” 
“A Unique Memorial,” and “Fulton’s 
Folly.” An interesting illustrated article 
is on “Distinguished Alumni,” by E. B. 


Borst. 
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New Power Plant at Sheffield, 


HIS very interesting power station 
is built on a site affording excep- 
tionally favorable facilities for the 

supply of coal and water, being situated 
between the river Don and the main line 
of the Great Central Railway. The 
northern end of the site is occupied by 
the first portion of the station which has 
just been completed. 

The coal and ash plant is a very com- 
plete one. The coal is discharged from 


us 


A dove 


“RL E ORANGE we’ 


a 


’ . 
Od at 


TG. « 


a LISE 


- 
~ 


d 


By Emile Guarini. 


elevator into a storage chamber from 
which carts or trucks can be loaded. This 
elevator consists of a series of buckets 
carried by an endless steel chain, the 
buckets overlapping each other to prevent 
the chemical and mechanical action of the 
ashes destroying, by their contact, the steel 
chain. The apparatus is driven by a 
seven-horse-power, two-phase motor, with 
speed-reducing gear. 

Two Stirling boilers are at present in- 
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England. 


on a substantial cast-iron bearer; and the 
backs of the furnaces are sealed with 
brickwork carried on a cast-iron bridge, 
below which is fixed a cleaning-out door. 
The driving of the stokers is effected by 
means of two three and one-half horse- 
power, two-phase electric motors per 
boiler, through countershafting by means 
of rawhide belts. Each boiler is also 
fitted with its own induced draught ap- 
paratus on the Ellis & Eaves system, 
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THE New Power PLANT at SHEFFIELD, ENGLAND—EXTERIOR VIEW. 


the railway trucks or trimmed from the 
store directly into the steel coal chutes, 
which are fitted with breeches pipes and 
measuring chambers, through which the 
coal falls by a gravity into the stoker 
hoppers. By an arrangement of valves 
each charge is automatically measured, 
and the amount of coal registered on 
counters. The ashes from the boilers are 
wheeled out in dumping cars, running 
in a tunnel below the firing plates, and 
deposited upon a grid cove cring the eleva- 


tor hopper. They are then lifted by the 


stalled. Each boiler has 6,210 square feet 
of heating surface and eighty square feet 
of grate area, and is fitted with a Stirling 
type of superheater capable of delin: 
with the full output of steam, which at 
full load is 30,000 pounds per hour. Each 
boiler is fitted with Bennis’s patent quad- 
ruple machine stokers and compressed air- 
furnaces, each arranged with strong cast- 
iron side-bars and seven compressed air- 
bars complete with grids. The front of 
the bars is carried on strong iron strechers 
and rollers, the back-ends being supported 


with the air-heating apparatus patented 
by the chief engineer. Each boiler 1s 
finally provided with a Sturtevant fan 
capable of discharging 45,000 cubic feet 
of air per minute when running at a 
speed of 580 revolutions per minute, 
against a water pressure of two and one- 
fourth inches. The fans are driven by 
two two-phase, thirty-five-horse-power mo- 
tors running at 580 revolutions per 
minute. Three feed pumps of the Worth- 
ington long-stroke, vertical, double-acting 
type have been supplied, two of which are 
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capable of feeding the four boilers at 
their full output, one pump acting as a 
spare. ‘The whole of the steam piping 
is wrought steel, lap-welded with cast- 
steel T-pieces, the valves being the Hop- 
kinson parallel slide type in cast-steel, 
fitted with Platnam seats, having to work 
with superheated steam. The whole of 
the steam piping is covered with non- 
conducting asbestos compound. All pipes 
are carried on roller brackets or sling 
supports where expansion is to be antici- 


pated. 
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The alternators are two-phase, have 
four poles, fixed magnets and revolving 
armatures. The magnets are of circular 
pattern, the coils being mounted on 
laminated pole-pieces projecting radially 
inwards. The armatures are of the tun- 
nel-wound type, the windings being led 
through holes drilled below the surface of 
the core in a direction parallel to the axis 
of the armature shaft. 

The exciters are of the ordinary type, 
and, as stated above, are coupled direct to 
the alternators. The exhaust steam from 
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culating water inlet is at the bottom of 
the water chamber, and the outlet at the 
top. Each condensing plant is provided 
with an eleven-inch Gwynne-type centrif- 
ugal pump coupled direct to a thirty- 
horse-power two-phase motor running at 
750 revolutions per minute. The pump 
has an eighteen-inch diameter gun-metal 
disc, and is capable of passing about 
150,000 gallons of water per hour. The 
air pumps are Parsons vertical compound 
type, three-throw, running at 100 revolu- 
tions per minute. Each pump is driven 


Tue New Power PLANT AT SHEFFIELD, ENGLAND—INTERIOR VIEW OF ENGINE Room. 


The prime movers are two 1,500-kilo- 
watt steam turbo-alternators, each with 
direct-coupled exciter, and fitted with 
mechanical governors for regulating the 
speed, also with safety governors for en- 
tirely cutting off the steam supply in the 
event of the speed becoming excessively 
high, due to accident or other cause. The 
turbines are bladed for running condens- 
ing, and are arranged for a working steam 
pressure of 190 pounds per square inch 
at the stop valves. The steam will usually 
be superheated about 150 degrees Fahren- 
heit, the temperature of the steam being 
535 degrees Fahrenheit. 


the turbines is taken to surface con- 
densers in the basement. The tubes are 
of hard-drawn brass, supported in the 
usual way bv sagging-plates. The water 
chamber at the end of the condenser is so 
arranged that the covers may be removed, 
and the tubes examined or withdrawn 
without disturbing any pipe connections. 
The cooling surface of the tubes in each 
condenser is about 2,000 square feet, and 
the metal is 18 Birmingham wire gauge, 
and three-fourths inch externa] diameter ; 
they are fitted into tube plates with tape- 
packed glands at each end. Baffle plates 
are provided where necessary. The cir- 


by an eleven-horse-power, two-phase mo- 
tor, running at 500 revolutions per 


minute. 


Oil coolers are erected in the basement 
below the turbines through which the lub- 
ricating oil for the turbines is passed, and 
cooled by means of cold water. This 
water is obtained from the condensers, 
and, after passing through the coolers, is 
led into the circulating discharge pipe. 

On entering the engine room the steam 
pipes are fitted with stop valves and 
three-inch by-passes for warming up. The 
valves are arranged with extended spindles 
and handwheels, so that they can be 
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worked from the engine-room floor. The 
steam pipes are led to capacious separa- 
tors close to the turbines, the connections 
from the separators including expansion 
pieces. 

A motor-generator set of fifty kilowatts, 
consisting of a continuous-current genera- 
tor of 100 to 140 volts at 750 revolutions 
per minute, is coupled direct to a two- 
phase induction motor of fifty cycles and 
200 volts. 

The high-tension switchboard consists 
of panels of enameled slate mounted in 
steel framework, and equipped with auto- 
matic oil switches and horizontal edge- 
wise instruments. There are nine panels, 
there being two groups of one generator 
and three-feeder panels, with one inter- 
connector panel. Each circuit, together 
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500-KILOWATT STATIC TRANSFORMER, WITH 
OUTER CasE REMOVED, 


with all apparatus connected in the same, is 
separated from its neighbors by substantial 
barriers of slate. Isolating switches are 
provided in an accessible position above 
the board, by means of which the ap- 
paratus on any circuit may be readily 
disconnected from the bus-bars and en- 
tirely isolated. The automatic oil 
switches will open on predetermined over- 
loads, and on emergency will safely open 
the maximum load that can occur on 
short-circuit. The high-tension apparatus 
is arranged in the simplest and safest 
manner by the use of series transformers 
for exciting all instruments and auto- 
matic attachments, which are by this 
means isolated from the high-tension cir- 
cuit. All apparatus on the front of the 
panels is at low tension and connected to 
earth circuits, entirely removing danger 
of shock, and all high-tension apparatus 
within reach at the back of the panels 
is totally enclosed. 
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The trunk feeders consist of two pairs 
of five-square-inch concentric cables work- 
ing at a pressure of 2,000 volts, the dis- 
tance between the two stations being about 
two miles. These cables, which are 
drawn into four-inch cast-iron pipes, are 
of the well-known diatrine paper lead- 
covered type. The energy required for 
running the auxiliaries and lighting the 
station is transformed to 200 volts for the 
motors and 100 volts for the lighting by 
five transformers, which are fed through 
variable boosters. The station lighting is 
provided for by thirty-one arc lamps and 
149 incandescent lamps. 

The engine room is traversed by an 
overhead traveler crane constructed to 
deal with daily working loads of twenty 
tons, and is worked by cotton hand-ropes 
hanging to within one foot of the floor 
level. This crane is designed so that at 
any future date it can be converted to 
electric driving. 

Telephonic communication between the 
old and the new power-houses is main- 
tained by two private lines, and speaking 
instruments and by signal bells on the 
switchboard platform. 


———————o ipo —____— 


A New Electric Capstan. 

M. F. Loppé describes in this article 
a new design of electric capstan, discuss- 
ing the advantages of this method of 
driving. For this work the electric motor 
is well adapted, since it is easily controlled 
and particularly since it gives an excellent 
starting effort. The capstan head is 
placed on a vertical spindle, while the 
driving motor is placed vertically below 
this, with its shaft horizontal. The 
motor is supported on a frame, which 
carries the capstan spindle. The motor 
shaft is geared by a pinion to a fixed 
gear attached to the stationary cap- 
stan base. By this arrangement the 
motor revolves with the capstan head. It 
is a series machine, and is controlled by a 
cylindrical switch operated by a pedal. 
The first downward motion of this pedal 
starts the motor at its lowest speed. By 
successive depressions of the pedal, four 
additional speeds are obtained. Upon re- 
leasing the pedal the current is inter- 
rupted, and the motor immediately stops. 
To prevent meddling when the capstan is 
not in use, the pedal is turned sideways, 
and is then thrown out of action. Tests 
of this equipment showed the following 
results: when the tractive effort was 400 
kilogrammes, the speed of the cord was 
0.34 metre per second. The useful power 
corresponding to this is 1.83 horse-power. 
At this load the motor consumed 11.4 am- 
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peres at 220 volts, corresponding to 3.41 
electrical horse-power. The efficiency is 
then fifty-four per cent. The efficiency 
of the motor alone is sixty-three per cent, 
and the mechanical efficiency of the cap- 
stan is eighty-six per cent. At this load 
the motor was running at a speed of 178 
revolutions per minute, the speed of the 
capstan head being 1.54 revolutions per 
second. Characteristic curves of this 
equipment show that a maximum efficiency 
is obtained when the tractive effort is 
about 200 kilogrammes, the speed of the 
cord being one-half metre per second. At 
this load the power absorbed was 2.4 
horse-power, and the efficiency was fifty- 
eight per cent. The maximum output 
of the equipment was obtained when the 
tractive effort was 850 kilogrammes, the 
power being 2.2 horse-power. At this load 
the total efficiency had fallen to thirty- 
seven per cent, and the speed of the cord 
was 0.18 metre per second.—La Revue 
Electrique (Parts), October 25. 
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Ozone Generator. 

A new ozone generator has been recently 
brought out in London, and is described ir 
the Electrical Review, of that city, for 
November 11. The apparatus consists of 
a mahogany box about sixteen inches by 
twenty-eight inches, lined with asbestos 
board. At one end is a small electric 
fan, producing the necessary circulation 
of air. Several baffle plates are placed 
within the box, on which the ozonizing 
grids are fixed. The box also contains 
a small step-up transformer for producing 
the necessary high potential. 

The baffe plates consist of thin sheets 
of highly insulating material, such as 
micanite, on each side of which sheets of 
copper gauze having forty meshes to the 
inch are fixed. These sheets are connected 
alternately to the two poles of the step-up 
transformer, which gives a potential dif- 
ference of 4,500 volts, this having been 
found by experiment to be the best press- 
ure for the purpose. The ozonizing sur- 
faces have an area of about four square 
feet. As at each corner of each mesh of 
the gauze the wire is necessarily bent so 
as to form an elevation, which may be 
regarded as a rounded point, there are 
230,400 such points to a square foot of 


the ozonizing surface, giving a total of 
over 900,000 points in the apparatus, from 
each of which a discharge takes place. 
Owing to this extreme subdivision of the 
discharge there is said to be no sparking 
and no formation of nitrous compounds. 

It is said that this apparatus is capable 
of ozonizing 30,000 cubic feet of air per 
hour, with an expenditure of sixty watts, 
including all the losses. 
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PROBLEMS OF HEAVY ELECTRIC 
TRACTION.: 


BY O. 8. LYFORD, JR., AND W. N. SMITH. 


A study of the general subject of elec- 
tric traction for the suburban lines of 
present steam roads discloses some inter- 
esting features which do not necessarily 
arise as important factors in the selec- 
tion of equipment for rapid transit lines 
in cities or the usual interurban lines. 
Furthermore, the many variables that 
enter into the problem lead to a seri- 
ous question as to the necessity of the 
elaborate methods of determining train 
and motor characteristics which have 
been put forth in the recent literature 
on heavy electric traction. The advan- 
tage of simpler and shorter methods be- 
comes very apparent. 

Work now in progress for the Long 
Island Railroad Company may be taken 
as typical of projects of this character. 
It is the purpose of this paper to place 
before the Institute some of the ques- 
tions brought out in the engineering of 
this work, and to describe more particu- 
larly some of the simple things that were 
done to facilitate decision regarding mo- 
tor equipments for cars. 

The Long Island Railroad system has 
at present two passenger terminals in the 
city of New York, one at Atlantic 
avenue and Flatbush avenue in the bor- 
ough of Brooklyn and one at the Thirty- 
fourth street ferry in Long Island City, 
borough of Queens. When the great tun- 
nels of the Pennsylvania, New York & 
Long Island Railroad Company are com- 
pleted there will be a third terminal for 
the Long Island Railroad passenger traf- 
fic in the borough of Manhattan. From 
the present terminals there branches out 
an extensive system of through and sub- 
urban lines, over which is maintained a 
train service, both express and local, 
reaching all parts of the Island. In ad- 
dition to the suburban service into these 
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of the suburban service of this road have 
been under consideration for some years. 
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routes, as rapidly as the conditions shall 
justify. On some of these routes the 


MAP OF TAR PENNSYLVANIA TERMINAL RAILROAD AND WESTERN LINE OF THE LONG ISLAND RAIL- 
ROAD—PorRTION To Be First CONVERTED TO ELECTRICITY SHOWN BY HEAVY LINES—CON- 
NECTION OF ATLANTIC AVENUE LINE WITH INTERBOROUGAH RAILWAY SYSTEM ALSO SHOWN. 


These plans provide for the immediate 
adoption of electric traction on the lines 
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traffic is of a purely suburban nature, 
providing facilities for out-of-town resi- 
dents to reach Manhattan and Brooklyn. 
On other sections the important traffic 
is an excursion movement to and from 


New York’s great playgrounds at the 
beaches. For the convenience of the 


suburban residents, a frequent service in . 


comparatively short trains is to be pro- 
vided, but for the excursion service com- 
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2-car train; weight 70.6 tons; 2 Westinghouse No. 86 motors; 19.68 gear; 86-inch wheel ; 
run 1.67 miles, level ; 540 volts. 


terminals there is an interchange of traf- 
fic with the Brooklyn Rapid Transit Com- 
pany at two points, and a connection is 


to be established between the subway sys- n—— — —— ~~~ —_— 
tem of the Long Island Railroad and the Formula. — a oe per ue me peoa Miles alan eae i 
extension of the Rapid Transit subway — —— —— <5 roa] uaua] iiM MIM ‘ 
now being constructed between Brooklyn Davis......... ... st 187 89 28.6 7.51 63.6 z 
Smith............. 21( 136 65 28 6 5.76 48.8 , 
and the south end of Manhattan. The Baldwin Locome. 
tive Works...... 210 103 49 28.6 4.66 39.5 i 


accompanying map shows the location of 
the western lines of the Long Island Rail- 
CURVE SHEET 1—CoOMPARATIVE TRAIN PERFORMANCES COMPUTED WITH DIFFERENT RESISTANCE 


road and the new connections which are FORMULAS. 


to be made. 


Extensive plans for the electrification paratively long trains are necessary. As 


a result, the number of cars per train in 
this system will vary from one to eight 


emanating from Flatbush avenue and for 


‘A paper presented at the 191st meeting of the Ameri- & progressive extension of electric trac- 
can te of Electrical Engineers, New York, : i 
Ne gi ow York, No tion over all of the strictly suburban 
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or possibly ten. The initial service, lim- 
ited to a maximum of six cars per train, 
results in fifty-two types of runs vary- 
ing in number of cars per train and 
distance between stops. On some sections 
the lines are fairly free from grades and 
curves, but on others the grades and 
curves are heavier than would be sup- 
posed from a general knowledge of the 
contour of Long Island. These few state- 
ments will indicate, in a general way, 
the complex nature of the problem in- 
volved in the selection of a suitable elec- 
trical system for such a service and in 
the determination of types and sizes of 
apparatus to be used. In the working 
out of large enterprises, important de- 
tails are frequently settled by quite sim- 
ple processes of reasoning. Even in a 


TABLE I. 


Average Speed and Watt-Hours Per Ton- 
Mile.—Comparison of Theoretical Re- 
sults with Actual Tests. 


G. R.G. H. & M. Ry. (Schedule speed 
the same.) Two No. 50-C Motors. 
Weight of Train, 29.5 Tons. 


Be a a 


D. Y. A. A. & J. RY. (Schedule speed the 
game.) Four No. 76 Motors. Weight of 
Train, 32 Tons. 


_——_ 
Miles Watt-hours Miles Watt-hours Miles Watt-hours 
per bour per ton mile | per hour per tor. mile | per hour per ton mile 


Arnold and Potter Tests. 
Power cut off at same distance from start. 
(Schedule speed not the same.) Bight 
G. E. No. 75 Motors. 


complex problem like the one under con- 
sideration, some main points may be de- 
cided in this way. 

(a) The number of cars per train 
varies from one to six, as stated. Eight 
or ten-car trains may be desirable at 
times. Such variations in train length 
can not be provided for economically with 
electrical locomotives. Motor cars must, 
therefore, be used, and for all except 
trains of one or two cars, more than one 
motor car per train is necessary. The 
multiple-unit system of motor-car opera- 


tion is, therefore, best suited for this 
service, 
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(b) The greatest flexibility for make- same speed characteristics, so that all mo- 
up of trains is obtained by making all tor cars are available for all classes of 
cars motor cars. service. (Trains may operate as express 
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CURVE SHEET 2—Trst No. 2; G. R. G. H. & M. Ry. 


TN e n i Single car; weight 99.5 tons; 2 West- 
ime, seconds. -eee 144 144 inghouse No. 50 ©. Motors. 


Davis formula used in plotting run. 


Distance, miles.. .... ee crs? . 1.31 1.31 Note— Theoretical speed curves are 


Schedule speed miles per hour.....+-+-- 


Kilowatt-hours ae 313 corrected for variations 1n grade aD 
LEI DES ESI ERENS a8 318 pressure. 


Watt-hours per ton-mile....-..---+-- 


0 20 4Q €o 
CURVE SHEET 3—Trst No. 2; G. R.G. H. & M. Ry. 
Results. Single car; weight 99.5 tons; 2 West- 
Plotted. Test : x 
Ti ee .  inghouse No. 50 C. motors. 
Time, seeonds owes reir or Mio Aan Si reticle plotting ram 
Schedule speed miles per hour. ....---- 32.7 32.7 Note—Theoretical See ade and 
K iowa OUTE aaas bese cones za gig | corrected for variations in 8 
Watt-bours per ton-mile ....--------+°° 81.6 81 pressure: 


(c) On the other hand the first cost in one direction and as local in the other.) 
of equipment and the cost of maintenance (e) For express runs of this suburban 
and inspection is least, if the motor se- service, averaging not over five es 
lected is of the largest size practicable, between stops, 4 moderately high speed, 
and the number of equipments required say fifty to fifty-five miles per hour, * 
is thus made a minimum. found by experience in steam practice 

(d) For a miscellaneous service of to be most suitable. For these runs, 
the character contemplated, all trains, therefore, it is essential that the electri’ 
both local and express, should preferably trains shall he able to approximate these 
be provided with equipment having the speeds. 
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(f) Future development of the serv- 
ice, such as increase in number of stops 


` and decrease in running time, will mean 
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motor-car trains is of 200 horse-power 
nominal rating, two of these being about 
the limit of motor capacity that can be 
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Resul 

’ Davis. Test 

Time, seconds..... .............. 140 140 

Distance, miles........ ks Weide 1.1 1. 

Schedule speed, miles per hour.... 28.3 28 

Kilowatt-hours.... .. ... eaters 349 3 
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heavier work for the motors. Therefore, 
reasonable reserves must be provided in 
the equipment, and consideration must 
be given to equipment which will make 
possible a convenient increase in num- 
ber of motors per train. 
SIZE OF MOTORS. 
The largest motor in general use for 
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placed on a truck with thirty-three or 
thirty-six-inch wheels and a reasonably 
short wheel-base. On the basis of con- 
dition (c), this should be the motor 
adopted, provided the train combinations 
can be effected satisfactorily with motors 
of this size. Condition (f) is also com- 
plied with by selecting the largest mo- 
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tor practicable, as the number of motors 
per train in the initial service will then 
be a minimum. 

GEAR RATIO. 

To meet condition (e), a gear ratio 
must be selected which permits the opera- 
tion of trains at high speed without dam- 
age to the equipment. On the other hand, 
the best starting conditions and least 
heating effect are obtained with high 
gear ratio. The gear ratio should, there- 
fore, be as high as practicable and still 
permit of the maximum train speeds 
necessary for the express schedules. Pro- 
vision must also be made for extra speeds 
which may occur on down grades. From 
observation of the existing service it was 
concluded that it is safe to assume sixty 
miles per hour as a maximum. 

TRAIN WEIGHTS. 

The motor cars of the service are to 
be new steel cars similar to those adopted 
for the Rapid Transit subway. For the 
determination of motor characteristics, 
trailer cars were assumed to have the 
same size and weight of bodies. The 
weights assumed were as follows: 

Motor Car. Trailer. 


Seated Load.... 81,000 Ib. 60,400 1b. 
Standing Load.. 88,000 Ib. 66,000 Ib. 


These assumed weights are in prac- 
tical agreement with the actual weights 
of the subway equipment. 

The 200-horse-power motor was found 
to be the proper size for the service of 
the subway; but the schedule conditions 
are so different that this in itself docs 
not signify that the same motors are 
suitable for the Long Island Railroad 
conditions where the distance between 
stops for the most of the local runs is 
greater than that of the express runs 
of the subway, and the express runs are 
longer in proportion. More or less of 
the usual calculating must, therefore, be 
done to reach a decision as to whether 
the characteristics of the standard motor 
of this size are suitable for this service, 
or whether a smaller size could be used 
to advantage. 

In volume xix of the Transactions of 
the American Institute of Electrical En- 
gineers and in the technical press of the 
last two or three years, there are a 
number of interesting papers giving 
theoretical and practical information re- 
garding electric motors for railway serv- 
ice. Of these papers, that of Messrs. Ar- 
nold and Potter on “Acceleration Tests” 
gives some very interesting results of ac- 
tual records of speed-time tests of steam 
and electric trains of different weights. 
illustrated by diagrams which admit of 
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close comparison between theoretical and 
practical results. The scholarly and 
somewhat bewildering papers by Mr. 
Mailloux and by Dr. Hutchinson are of 
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The subjects of train resistance, ac- 


celeration rates, and rating of motors have 
been reported on at length and each in- 
vestigator has viewed them from a differ- 
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interest as representing the academic side 
of some of the problems involved; and 
Mr. Gotshall contributes some very inter- 
esting illustrations of theoretical speed- 
time curves derived for a specific case. 
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ent standpoint. The effect of the inertia 
of rotating parts of a train, previouslv 
neglected, has also been given its full 
share of importance. With all this in- 
formation at hand, however, there are 
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still some very pertinent questions which 
arise in the mind of an engineer ap- 
proaching the solution of such a problem. 

Which fellow is right? 

How much of this tedious calculating 
is necessary ? 

Whether used to overcome mechanical 
friction, head resistance, gravity, or 
inertia, how much power must be delivered 
to the motor cars to move a train from 
one terminus to the other? 

How close will practice work out to 
theory ? 

What allowance must be made for local 
limitations on the possible speed of train 
equipments? 

Some of the things that were done to 
obtain satisfactory answers to these ques- 
tions may be of interest to the members 
of the Institute. 


I— PLOTTED AND TEST RUNS COMPARED. 


The power required to overcome inertia 
and gravity may be calculated with exact- 
ness. Train resistance, however, made up 
of head resistance, mechanical friction, 
and skin friction, may be estimated only 
by empirical formulas, based on practical 
tests. Such formulas have been derived 
and published by various engineers. 
Owing to differences in character of 
equipment and roadbed, nature of the 
train service, design of car bodies and 
trucks, methods of test, ete., there are 
material differences in the conclusions 
reached. For ordinary electric-car service 
on urban and suburban lines, where the 
number of stops is frequent and the maxi- 
mum speed is low, the train resistance is 
relatively unimportant as compared with 
the effect of inertia and grades, but as 
the speed increases the train resistance 
becomes a more important matter. The 
lack of agreement of these formulas when 
applied to the condition of the Long 
Island Railroad are illustrated in curve 
sheet 1 of the Davis and the Baldwin 
Locomotive Works formulas are ex- 
tremes; they, therefore, afford a sufficient 
illustration of the divergence of authori- 
ties on this subject. These formulas are 
expressed as follows: 


Baldwin Locomotive Works, 
V 


W. J. Davis, 
R=4+4+ 0.13 V + 
72 
a [1 + 0.1 (n — 1)] 
R = Train resistance in pounds per 
ton of 2,000 pounds. 
V = Velocity in miles per hour. _ 
A = Cross-sectional area of car 10 
square feet. 
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T = Weight of train in tons of 2,000 
pounds. 

n == Number of cars per train. 

The formula marked “Smith” is one 
suggested by one of the authors and has 
been found to give results close to actual 
practice as will be explained in the follow- 
ing paragraphs. This formula has the 
following expression : 


R= 3 + 1.67 V + 0.0025 > Vy». 


The speed-time curves on this sheet are 
derived for a two-car train with cars of 
weight and dimensions similar to those 
of the Rapid Transit Railway in Man- 
hattan. The length of run is an average 
for the total Long Island suburban serv- 
ice. It will be noted that the power con- 
sumption (watt-hours per ton-mile) varies 
from 39.5 to 63.6, the figure according to 
Davis’s formula being sixty-one per cent 
greater than the Baldwin figure. More- 
over, if the conditions were such that the 
average speed of 28.6 miles an hour be- 
tween stations had to be maintained, the 
speed-time curve of Davis would be im- 
practicable because of no allowance in 
coasting to provide for possible delays, 
etc. Therefore, whereas the Baldwin 
formula indicates a satisfactory equip- 
ment working with very low power con- 
sumption, the Davis formula for the same 
equipment shows relatively a very high 
power consumption and an impracticable 
equipment. The necessity of careful in- 
vestigation of this matter in connection 
with our problem is apparent. 

APPLICATION OF FORMULAS. 

The essential points which we wish to 
determine are the schedule speeds which 
can be obtained with given equipments, 
the power that will be required to obtain 
these speeds, and the heating effect on 
the motors. The value of train resistance 
is best determined at full speed, or while 
coasting; but except in the case of long 
runs most of the power is consumed in 
accelerating. By comparing actual test 
runs with plotted runs from start to stop, 
we get some check on the train resistance 
formulas, but, what is of more immediate 
importance, we get a verification of the 
accuracy of all the elements entering into 
our calculations. 

To effect a comparison of theoretical 
results with actual tests, some special tests 
were made on the Grand Rapids, Grand 
Haven & Muskegon Railway, and on the 
Detroit, Ypsilanti, Ann Arbor & Jackson 
Railway in Michigan. These tests were 
necessarily confined to trains of one car 
each. The tests reported by Messrs, 
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Arnold and Potter, made at Schenectady, 
were on trains of greater lengths. To 
supplement the single-car data of trains 
of identical composition and equipment, 
theoretical runs were plotted for compari- 
son with some of these Schenectady tests. 
The various comparisons made are sum- 
marized in table 1, which, therefore, shows 
the comparison of theoretical and actual 
results for trains of from one to eight 
cars per train. 

On the G. R. G. H. & M. road the 
equipment consists of two 150-horse-power 
motors mounted on a heavy Baldwin 
truck with Gibbs suspension. The yn- 
equipped truck is also of the Baldwin 
make and the entire equipment is of the 
highest standard. On the D. Y. A. A. 
& J. road the equipment consists of four 
seventy-five-horse-power motors mounted 
on rather light trucks. Both roads have 
first-class roadbeds, well ballasted, and 
laid with seventy-pound rails of standard 
A. S. C. E. section. The tests were made 
on sections of track practically straight 
and level. A chronograph was used to 
determine the speed at every revolution 
of the wheels, and the current and press- 
ure were read by observers simultaneously 
at five-second intervals. From these tests 
speed-time and current-time curves were 
plotted. In making these tests the in- 
structions were to accelerate and brake 
at as high a rate as practicable, therefore 
the curves obtained may be considered as 
representing the best results obtainable 
in practice with the existing conditions. 

For comparison with these actual tests, 
theoretical runs were plotted in which the 
length of run was made the same, the 
average speed was made the same where 
possible, and the average rate of braking 
was assumed to be the same as in the actual 
experiments. The curves were corrected for 
pressure and grade so as to conform as 
closely as possible to the condition pre- 
vailing during the test. The observed 
current readings were plotted and also 
the assumed theoretical values of the cur- 
rent corresponding to calculated speeds. 
The watt-hours per ton-mile were calcu- 
lated from the observed tests either from 
wattmeter readings or by multiplying 
together the simultaneous voltmeter and 
ammeter readings. In the case of cal- 
culated runs, the value was obtained by 
integration, proper allowance being made 
for variation in pressure. The results 
of all the various tests are shown in 
table 1. 

The characteristics of the test curves 
and the comparison with plotted runs 
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on the G. R. G. H. & M. Ry. are illus- 
trated by curve sheets 2 and 3. The dif- 
ferences resulting from the use of the 
Davis or the Smith formula are also 
indicated. 

The D. Y. A. A. & J. Ry. tests are also 
summarized in table 1. The character 
of the results obtained is illustrated in 
curve sheets 4 and 5. In these tests 
there was no coasting, and the conditions 
were such as to cause a considerable drop 
in pressure during the first part of ac- 
celeration. This may have caused suff- 
cient error in the readings to account for 
the lack of agreement between tests and 
the calculations based on the Smith 
formula. The power curves were plotted 
and the watt-hours per ton-mile were 
computed therefrom as in the other cases, 
but the current curves have not been re- 
produced on these sheets on account of 
the difficulty of plotting them all without 
confusion. The comparison between ac- 
tual results and theoretical runs in the 
case of the Arnold and Potter tests was 
effected in the same manner as for the 
single car tests. See table 1 and curve 
shects 5, 6, 7 and 8. It is at once evident 


from the comparative curves and the 


table of results that either of the two 
formulas for train resistance is reasonably 
close to the actual conditions. The ex- 
hibits when analyzed lead to the follow- 
ing conclusions as to the relative applica- 
bility of the two formulas. 

The acceleration curve from the Davis 
formula conforms more closely to the 
tests for the D. Y. A. A. & J. car, but 
for the G. R. G. H. & M. car and for 
the Arnold and Potter trains it falls be- 
low the actual curve, in some cases to 
such an extent that the theoretical sched- 
ule speed is below the actual even with 
coasting eliminated. The Smith formula 
gives accelerations practically coincident 
with the G. R. G. H. & M. tests and 
somewhat higher than the actual for the 
other tests, the difference in any case not 
being sufficient to be misleading in the 
results as to schedule speed. This differ- 
ence may easily be accounted for by dif- 
ference in pressure or inaccuracies in ob- 
servation of instruments. In the case of the 
D. Y. A. A. & J. car the type of trucks 
and the drops in pressure may either of 
them have caused the reduced accelera- 
tion. In the case of the Arnold and Pot- 
ter tests, the most decisive point in the 
comparison is the fact that, under the 
prescribed condition of cutting off power 
at the same distance from the start and 
making the same length of runs in the 
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same time, to follow the Davis formula 
would not only necessitate the elimina- 
tion of coasting, but would require brak- 
ing at a practically impossible rate. In 
other words, if the Davis formula be cor- 
rect the trains could not have made the 
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TEST OF EQUIPMENT SIMILAR TO THAT 
PROPOSED FOR THE LONG ISLAND 
RAILROAD. 

Through the courtesy of the Inter- 
borough Rapid Transit Company and the 
Westinghouse Electric and Manufacturing 
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runs in the time that they actually did 
make. The conclusion, therefore, is that 
the Smith formula most nearly repre- 
sents the actual train resistance for all 
of these tests. 

With reference to power required, the 
actual results appear to fall between the 
results obtained with either of the two 
formulas. The calculations based on the 
Smith formula are closer to the actual 
results in most cases. For the G. R. G. 
H. & M. car, where the acceleration curves 
agree, the watt-hours per ton-mile are 
also very close, and in the Arnold and 
Potter tests even with a reduced schedule 
speed the watt-hours per ton-mile are con- 
siderably greater for the Davis formula 
than for the observed tests. The con- 
clusion reached is that the Smith formula 
affords a better basis for calculating the 
average speeds, and is sufficiently close 
for the determination of power required. 
Furthermore, the comparative results with 
these various train weights and types of 
motor, give us a confidence in all the 
assumptions made and in the customary 
use of the motor curves and other data 
furnished by the manufacturer. 


Company it is possible to present the 
record of a special test which has a direct 
bearing on this subject, because the type 
of motor equipment used in the test is 
the same electrically as that recommended 
for the Long Island Railroad project. 
On January 30, 1903, a test was made on 
the Ninth Avenue line of the Manhattan 
elevated railway, of the sample motors 
submitted by the Westinghouse Electric 
and Manufacturing Company as repre- 
senting the motors which that company 
was to furnish to the Interborough Rapid 
Transit Company. In these tests the 
train weight corresponded closely with the 
weight per motor of the equipment pro- 
posed for the Long Island Railroad and 
the motors were of the same size ani 
general characteristics. The length of 
the test run was too short to permit the 
cars to reach maximum speed; as the 
value of train resistance is best determined 
at maximum speed, this test can not by 
itself be considered an absolute check on 
calculated curves. 

When viewed in the light of tests of 
other equipment on longer runs, however, 
it affords a good indication as to how 
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close this specific equipment will conform 
to the theoretical basis of our determina- 
tions. The results of this test are given 
in curve sheets 9 and 10. Curve sheet 
9 gives the results of a north-bound run 
between Nuinety-third street and One 
Hundred and Fourth street, and curve 
sheet 10 gives results for a south-bound 
run on the same section of road. Actual 
results are indicated by the solid lines, 
and for comparison there are given on the 
same curve sheets curves calculated for 
the corresponding conditions according to 
the train resistance formula and the 
theoretical methods used in the calcula- 
tions for the other exhibits hereof and 
for all Long Island Railroad determina- 
tions. In these tests the braking rate was 
not constant but increased as the speed 
decreased, and for comparison the same 
braking curve was assumed for the theo- 
retical as for the test run. 

The results in these comparative curves 
are tabulated on the respective sheets. 
The theoretical run was plotted to obtain 
the same average speed as the test. This 
involved assuming the power applied for 
a longer period than the test in one case 
and a shorter period in the other. In both 
cases, however, it will be noted that the 
power requirements (watt-hours per ton- 
mile) and the square root of'mean square 
current are greater for the theoretical run 
than for the test. Furthermore, it will 
be noted that the average starting cur- 
rent per motor was less in the test than 
in the theoretical run. The conclusions 
derived from this exhibit are as follows: 

(a) The motor control did not permit 
of the rapid application of power assumed 
in the calculations, time being lost in 
going from series to parallel. This, how- 
ever, did not affect the results adversely. 

(b) At the maximum speed when cur- 
rent was on, namely, twenty-six to twenty- 
eight miles per hour, the theoretical curve 
shows practically the same energy Con- 
sumption as the test. This indicates that 
the train resistance was practically as 
calculated. For corresponding speed on 
the motor curve, the power required ac- 
cording to theory is in both cases slightly 
higher than the power required according 
to test; this indicates that the Smith for- 
mula gives a train resistance which 18 
slightly higher than the actual resistance 
for this equipment. The Davis formula, 
giving higher values than Smith would 
give results still further from the actual 
conditions. 

(c) The calculations for energy COP- 
sumption and square root of mean square 
current give results slightly higher than 
the test. 
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methods when applied to longer runs with 
higher speeds, but the indications are that 
for such runs the theoretical values will 
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(d) The theoretical methods, therefore, 
give values which are slightly on the safe 
side for short runs. 


10 40 
SECONDS 


Train CURVE Usina ACTUAL 


CURVE SHEET 9-—COMPARISON OF TEST AND THEORETICAL 
BRAKING CURVE. 


Test made on Ninth Avenue line of Manhattan Ry. Co., Jan. 30, 1903. 
Pressure 580 volts; 1 motor car; 1 trailer; weight 62.5 tons; distance 2,065 ft., 98d street to 
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Test made on Ninth Avenue line of Manhattan Ry. Co., Jan. 30, 1903. 
Pressure 580 volts; 1 motor car; 1 trailer; weight 62.5 tons; distance 2,090 feet, 104th street to 
93d street; 2 Westinghouse No. §6 motors; gear 19:63; 83-inch wheel. 


Results. 
Test. Theoretical. 
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(e) The tests do not afford direct evi- also be on the safe side and close enough 


dence of the accuracy of the theoretical for all practical purposes. 
(To be concluded.) 


925 


An Interesting Meeting of the Wash- 
ington Branch of American Insti- 
tute of Electrical Engineers. 

The first fall meeting of the Washing- 
ton branch of the American Institute of 
Electrical Engineers was held in the lec- 
ture hall of the George Washington Uni- 
versity on November 16. Colonel Samuel 
Reber, president of the society, in open- 
ing the meeting, delivered a brief and 
forcible address, welcoming the mem- 
bers and visitors and expressing the hope 
“that the work of the coming season will 
broaden the scope of our local activities, 
better our acquaintances with each other, 
bring together all electrical engineers and 
those who are interested in electricity. 
extend the membership and increase the 
influence of our Institute.” 

The topic for the evening was “The 
Transmission of Intelligence,” but the 
time was not devoted entirely to the dis- 
cussion of the papers presented to the 
Institute in New York at its October 
meeting. Colonel Reber presented the 
subject and stated that “in the entire 
field of human activity there has been 
no greater agent in advancing both the 
intellectual and material progress of man- 
kind and in broadening civilization than 
the part played by rapid dissemination 
of information by mail, telegraph, tele- 
phone, submarine cables and by wireless 
communication.” He gave a clear and 
concise account of the earliest mail serv- 
ice commenced in 1544; of the signal fires 
of the American Indians; the French 
semaphore systems; the invention of the 
Morse telegraph and the Bell telephone. 
Reference to the wireless telegraph sys- 
tem was deferred until a later time, when 
an evening will be given to the subject. 

“The Transmission of Intelligence by 
the Mails” was the title of a valuable 
paper prepared under the direction of 
Postmaster-General Wynne by one of his 
assistants in which the growth of the 
United States postal service, from its 
origin in Boston in 1677 to its great 
magnitude in 1903, when more than 
seventeen billion pieces of first-class mai! 
and thirty million pieces of registered 
mail were transported, was outlined. 

“The Karly History and Development 


of Telegraphy” was the subject assigned 


to Mr. George C. Maynard, of the Smith- 
sonian Institution, who brought out some 
interesting facts in a ten-minute talk and 
was followed by Mr. J. W. Collins, chief 
operator of the Western Union telegraph 
office, who gave a most interesting ac- 
count of the present methods of operat- 
ing a great telegraphic system and, at 
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the request of President Reber, closing 
with a statement of the effects of the 
heavy snow-storm on November 13, which 
broke down every wire leading out of 
Washington, except one connecting that 
city with Cincinnati. On that day a 
heavy fall of wet snow lasting about six 
hours formed such an accumulation on 
the wires that many miles of the stoutest 
poles were broken down. Along the 
B. & O. railroad between Washington and 
Baltimore many poles fell on the tracks. 
After these were removed the locomotives 
caught the mass of tangled wires and 
dragged them away. It became neces- 
sary to practically rebuild considerable 
stretches of this line, a task to which the 
company set itself so vigorously that, at 
the end of the third day after the storm, 
fifty out of the ninety Baltimore wires 
were in working order. 

The present methods of telephone con- 
struction and operation were ably ex- 
plained by Mr. E. E. Clement, the well- 
known patent lawyer and electrical ex- 
pert. In discussing the future develop- 
ment of telephony Mr. Clement laid 
much stress upon the probable extensive 
use of automatic telephone exchange sys- 
tems. 

Colonel James Allen, of the United 
States Army Signal Service, gave a short 
account of the history of submarine 
cables, followed by a statement of the 
work of the signal corps in laying the 
cables along the Alaskan coast during the 
past summer, which involved the settle- 
ment of many new problems and the in- 
troduction of new methods to meet the 
peculiar demands of the conditions which 
were encountered. The discussions which 
followed, in which Colonel Reber and 
others took part, brought out the fact that 
the rules and methods heretofore insisted 
upon by foreign cable authorities can 
be advantageously modified in some re- 
spects, and that Americans need not de- 
pend upon foreign countries for their 
submarine cables. 

The proceedings of the evening were 
closed with an exhibition of the Gray- 
Tiffany telautograph which was shown in 
operation by Mr. R. A. Klock who ex- 
plained its working with the aid of elabor- 
ate drawings prepared by him. 

The meeting was largely attended and 
a lively interest in the proceedings was 
manifested in marked contrast with some 
former occasions, in which the time was 
given up to the reading of abstracts of 
formal mathematical papers which had 
been presented to the Institute in New 


York, and published in the technical 
papers. 
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THE AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. 
THE FIFTIETH MEETING, TO BE HELD IN 
NEW YORK CITY, DECEMBER 6 TO 
9, 1904. 


The fiftieth meeting of the American 
Society of Mechanical Engineers will be 
held in New York city, December 6 to 
9, 1904. The headquarters of the asso- 
ciation will be at the society’s parlors, 
No. 12 West Thirty-first street. The 
opening session will be held on Tuesday, 
December 6. The convention will be 
called to order at 9 P. M. on Tuesday, 
in the society's parlor and auditorium. 
Mr. Ambrose Swasey, president of the 
society, will deliver the annual address, 
the subject being, “Some Refinements of 
Mechanical Science.” The reading of the 
president’s address will be preceded and 
followed by a smoker. 

The second session will be held on 
Wednesday morning, December 7, at ten 
o'clock. This session will be held in 
the hall of the Mendelssohn Union, 113 
West Fortieth street, and will be the busi- 
ness session of the annual mecting for the 
reports of the council, tellers and of com- 
mittees of the society. The president 
elected for the ensuing year will be wel- 
comed by the presiding officers. The re- 
port of the committee on the Carnegie 
building will also be presented at this 
session, and a discussion on the proposed 
amendment to the constitution. Any 
new or general business outside of the 
professional papers may be presented at 
this time. 

The following professional papers will 
be taken up: “A New Hydraulic Experi- 
ment,” A. F. Nagle; “A Twist Drill 
Dynamometer,” W. W. Bird and H. P. 
Fairfield. 

At the conclusion of the discussion of 
these papers the members will return to 
the society’s headquarters at 12 West 
Thirty-first street, where they will be en- 
tertained at luncheon as the guests of 
the society and the local committee. 
Luncheon will be served in the auditorium 
on the main floor, between 1230 and 2 
P. M. 

Wednesday afternoon has been left free 
for the benefit of those who wish to make 
personal or business engagements of a 
private character. The out-of-town mem- 
bers will be afforded an opportunity of 
visiting points of interest in the city. 

The third session will be held on Wed- 
nesday, December 7, at 8.30 o’clock, in 
the hall of the Mendelssohn Union, when 
the following professional papers will be 
taken up: “Centrifugal Fans.” A. J. 
Bowie, Jr.; “Computation of Values of 
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Water Powers and Damages Caused by 
Diversion of Water Used for Power,” 
Charles T. Main ; “An Indicating Steam 
Meter,” Charles E. Sargent; “Staybolts, 
Braces and Flat Surfaces, Rules and 
Formule,” Robert S. Hale; “Condensers 
for Steam Turbines,’ George I. Rock- 
wood. 

The fourth session will be held on 
Thursday morning, December 8, at ten 
o'clock, in the hall of the Mendelssohn 
Union. The following papers will be 
read: “Bursting of Four-Foot Flywheels,” 
Charles H. Benjamin; “Influence of Con- 
necting Rod Upon Engine Forces,” San- 
ford A. Moss; “Losses in Non-Condens- 
ing Engines,’ James B. Stanwood; 
“Power Plant of Tall Office Buildings,” 
Sterling H. Bunnell; “Pressures and 
Temperatures in Free Expansion,” A. 
Borsody and R. C. Cairncross (presented 
by Charles E. Lucke). 

At the conclusion of the discussion of 
papers the members will return to the 
headquarters of the society, where they 
will be entertained by the society and the 
local committee at luncheon. 

On Thursday afternoon, December 8, 
an excursion will be made for an inspec- 
tion of the power-house of the Inter- 
borough Rapid Transit Company, located 
at Fifty-ninth street and the North river. 

On Thursday evening, December 8, the 
annual reception will be held at Sherry’s, 
Forty-fourth street and Fifth avenue. 
The reception of the members and guests 
by the president and president-elect will 
take place at nine o’clock. After the re- 
ception dancing will prevail. Supper will 
be served from ten to twelve o'clock, con- 
tinuously. 

The closing session will be held on 
Friday morning, December 9, at ten 
o’clock. This session will be held at the 
Society House. The following papers 
will be read: “Fuel Consumption of Loco- 
motives,” George R. Henderson; “Road 
Tests of Brooks Passenger Locomo- 
tives,” E. A. Hitchcock; “Discharge of 
Water with Steam from Water-Tube 
Boilers? A. Bement; “More Exact 
Method for Determining the Efficiency of 
Steam-Generating Apparatus,” A Bement; 
“Forcing Capacity of Fire-Tube Boilers, 
Francis W. Dean. 


C 


The Vanadium Incandescent Lamp. 
It is announced in the Philadelphia 
Public Ledger that Herr Wilhelm von 
Siemens exhibited his vanadium lamp êt 
the twenty-fifth anniversary of the Elek- 
trotechnischer Verein, of Berlin, Ger- 
many, which was celebrated on November 
22. No details are given, but it 18 8% 
that the society will confer a medal upon 
Herr von Siemens, the first of a series 
to be granted every five years for the most 


notable electrical achievement during that 
period. | 


December 3, 1904 


927 


American Institute of Electrical Engineers. 


Papers and Discussion on the Problems of Heavy Electric Traction. 


meeting of the American Institute 
= of Electrical Engineers was held at 
Carnegie Hall, New York city, November 
25. The meeting was called to order by 
President J. W. Lieb, Jr., who after a few 
remarks on the great development in 
electric traction work which had taken 
place, and the probability that the work 
to be done in the near future would he 
even greater, introduced Mr. O. S. Ly- 
ford, Jr., who read an abstract of a paper 
presented by himself and Mr. W. N. 
Smith, entitled “Problems of Heavy Elec- 
tric Traction.” This paper will be found on 
another page of this issue. In it the 
authors describe the methods adopted for 
selecting the electrical equipment for that 
section of the Long Island Railroad 
which is to be operated electrically. 

In opening the discussion, Mr. L. B. 
Stillwell referred to the typical run of 
a subway train, which was used by -the 
authors in their paper, which, he said, 
did not show the performance of the 
final subway equipment. In the former 
the method of cutting out the rheostat 
was somewhat irregular, while the ideal 
method called for a regular increase in 
acceleration. The new controllers more 
nearly met these requirements. Another 
point to be borne in mind in using these 
results as a basis of calculation was the 
method by which they had been obtained. 
The data had been taken down by ob- 
servers, one reading each instrument at 
short intervals, while other observers 
made note of the maximum and mini- 
mum indications. Where violent changes 
take place this method is not accurate. 
In fact, it had been found that the ac- 
tual acceleration was less than that given 
by the theory. The various formule of 
train resistance give values too low. It 
is probable that the error in the Baldwin 
formula was due to the type of train 
used in the experiments in which it was 
deduced. This train consisted of trail 
cars only, which had been run long 
enough to have their bearings worn 
smooth. Mr. Stillwell did not think 
that an accurate determination of the 
train friction was very important for 
short runs, since, under these conditions, 
the loss in braking amounts to about two- 
thirds of the total power absorbed by the 
train. He exhibited a diagram showing 
a typical express run made during April 
of the present year on the Manhattan 
elevated system. In this the predeter- 
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mined values are in good agreement with 
those actually obtained. It was pointed 
out also that the brake line, which is 
usually assumed to be straight, is in 
general curved, since with a given press- 
ure on the brake shoes the braking effect 
varies with the speed of the car. Mr. 
Stillwell also called attention to the dif- 
ference in pressure on the wheels of the 
trucks which had been observed during 
certain experiments, when it was found 
that one pair of wheels would slip be- 
fore the other. The effect is due to the 
moments of forces acting on the truck. 
He thought it was advisable to reduce, 
as far as possible, the number of motors 
in the equipment, as this simplified con- 
trol of the system and decreased the ex- 
pense. It also allowed further increases 
to be provided for without adding addi- 
tional motors to the cars. He thought 
that the acceleration to be obtained on 
the Long Island Railroad might be in- 
creased, and this would probably be done 
as a means of increasing the earning 
power of the property. 

Mr. C. O. Mailloux, replying to allu- 
sions to -an earlier paper of his own 
on predetermination of speed-time charac- 
teristics, said he was pleased to find that 
his entirely theoretical considerations had 
given results so near to those obtained 
from actual tests, that he had applied the 
formule composed by himself to the con- 
ditions considered in the paper, and had 
found that the curves plotted in this way 
were surprisingly close to those obtained in 
the tests. He pointed out the necessary 
limitations within which empirical for- 
mule of this kind can be applied. They 
are only suitable for runs on straight 
tracks, and can not be used where there 
is a considerable change in grade or many 
curves. Mr. Mailloux held that all the 
formule put forward would necessarily 
be modified as more light is obtained 
and more data compiled, that as there 
are so many variables, no final solution 
can be made. One effect which has been 
ignored is the starting resistance. This 
is undoubtedly responsible for the dis- 
crepancies given in the different formule 
at low speeds. Reference was made to 
the work which is being conducted by 
the railway testing committee at St. 
Louis, and the hope expressed that this 
would do much toward throwing out un- 
reliable equations and possibly improv- 
ing the more satisfactory ones. 

Mr. H. Ward Leonard discussed, at 


some length, the possibilities of what he 
called “heaviest electric traction.” He 
said that an approximate figure for the 
locomotive equipment of the trunk lines 
of this country is 120 horse-power per 
mile of track. This is based upon the 
maximum output of the steam loco- 
motive. On the Pennsylvania Railroad 
it is figured as 555 horse-power per mile 
of track; while on roads where the heavi- 
est freight trains are operated, it amounts 
to about 1,000 horse-power per mile of 
track. The steam locomotive costs about 
five cents per pound, including the 
tender. This, however, amounts to nine 
cents per pound of weight on the drivers. 
He believes that electric locomotives for 
heavy freight service can be built for 
less than that figure when the construc- 
tion has been standardized. He also be- 
lieves that when the equipment of a road 
amounts to 250 horse-power per mile, 
electric traction can replace steam with 
decided economy. The cost of the elec- 
trical equipment will not be more than 
fifteen per cent of the existing capital 
of the road, while electrical operation will 
bring many advantages, such as increase 
in acceleration, decrease in maintenance, 
etc. Comparing the heaviest steam loco- 
motives now constructed with the Oer- 
likon locomotive equipped with the Ward 
Leonard system, he found that the former 
gave 117 pounds per horse-power on the 
drivers, while the electric locomotive 
gave 120 pounds. 

Mr. A. H. Armstrong criticised the 
paper somewhat in detail, pointing out 
what seemed to him to be discrepancies. 
It was said that the curves, as plotted, 
did not agree with the motor characteris- 
tics as assumed. He held that the 
method of computing the temperature of 
the motor, based on the square root of 
the mean square of the current, was not 
reliable. Other losses are ignored, such 
as core losses and brush friction losses, 
and these are very important. 

Dr. Cary T. Hutchinson, referring to 
certain allusions made to his own work 


in this field, said that his method was- 


essentially a shorthand, approximate way 
of getting results, which, if correct within 
ten per cent, were entirely satisfactory 
as a first estimate. He had applied his 
method to the conditions assumed in the 
paper, and was pleased to find very good 
agreement. The temperature of the motor 
was a most important factor in selecting 
equipment. This can only be computed 
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when all the factors entering into the 
heating are taken into consideration. 
Applying his own method to this deter- 
mination, he had found that the heating 
of the motors in the various cases pre- 
sented in the paper would, in most cases, 
be excessive and not permissible. 

Professor W. S. Franklin, referring to 
the discrepancy of the various train re- 
sistance formule, said that those who had 
put forward these were striving to obtain 
somcthing that did not exist. There are 
too many variables, and the element of 
chance enters into this question so largely 
that there can be no equation which will 
fit all the conditions. He thought that, 
rather than searching for a formula ap- 
plicable to all conditions, engincers 
should turn their attention toward find- 
ing out what are the ranges of variation 
which must be expected in practice, and 
what factor of safety should be assumed 
in order that the service may be main- 
tained. 

Mr. Elias E. Ries said that a large 
percentage of the total load was composed 
of dead load: He thought that railway 
men should turn their attention toward 
this, with a view of diminishing the dead 
load. 

In reply to these remarks, Mr. W. N. 
Smith presented the formula which he 
had put forward as simply tentative, and 
which was justified by the good results 
which it gave. He did not think the 
starting resistance of the train entered 
much into the problem where the runs 
are fairly long. In regard to predeter- 
mining the temperature of the motors, 
this could only be done in the way sug- 
gested when the consulting engineer had 
at his fingers’ ends a large amount of 
data on motor operation. This is purely 
a problem for the designer, whose duty 
it is to meet the conditions prescribed 
by the consulting engineer. Another 
factor entering into this question is that 
of the relative positions of the motors. A 
slight change here may cause a considera- 
ble difference in temperature, due to 
better ventilation or other cause. It is 
impossible to allow for all these factors. 
He laid stress upon the value of the 


graphical methods of solving such prob- 
lems since they are quick, easy and check 
themselves at all points. 

Mr. O. S. Lyford said that the dis- 
crepancies pointed out by Mr. Armstrong 
were due partly to the source from which 
their information had been obtained. 
They had made use of the Institute 
Transactions and there was, no doubt, 
some error in the reproduction of the 
curves. Some of the apparent incon- 
sistencies were due to the conditions 
assumed. 
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Report of the Canadian Commission 
on Electrothermic Processes for 
the Production of Iron. 

Last December the minister of the 
interior of the Dominion of Canada ap- 
pointed a commission to investigate and 
report upon the different electrothermic 
processes employed in the smelting of 
iron ores and the making of different 
classes of steel. This commission was to 
proceed to Europe, visiting ditferent 
plants in operation, and obtain such data 
as could be had. It consisted of Dr. 
Eugene Haanel, superintendent of mines, 
chairman, and Mr. C. E. Brown, electrical 
engineer. After reaching England, Mr. 
W. W. Harbord was retained as metal- 
lurgist of the commission. The report of 
this commission has been issued. It con- 
tains tlie reports of the chairman and of 
the electrical engineer and the metal- 
lurgist. There have also been appended 
descriptions of other processes which have 
not yet been put in application. The 
whole report is the most complete review 
of the electrical production of iron which 
has yet been published. 

The first point to be visited was that 
using the Kjellin process, at Gysinge, 


Sweden. At these works steel of superior 


quality is made by melting together char- 
coal, pig and scrap in electric furnaces 
of the induction type. This furnace was 
described in the ExLectricaL Review, 
volume xliv, page 503. The process does 
not admit of purification of materials, and 
the quality of steel depends upon the 
purity of the component materials em- 
ployed. A furnace of this type, using 
600 horse-power, costs, according to Mr. 
Kjellin, about $4,000. Mr. Brown reports 
that the absorption of electrical energy per 
ton of product was, in one case, 0.16, and 
in another, 0.145 electrical horse-power- 
year. Mr. Harbord reports that the es- 
timated cost of steel in this process is $34 
per ton of 2,000 tons. The cost per elec- 
trical horse-power per year at this estab- 
lishment is $11.50. 

The next establishment visited by the 
commission was at Kortfors, Sweden, 
where the Héroult process of making steel 
has been in operation. The furnace, when 
visited by the commission, was used for 
making ferrosilicon. Its operation was 
shown, but no measurements were made, 
and the same furnace was to be tested 
later at La Praz, the establishment next 
visited. 

The Heroult furnace used at La Praz 
is of the tiling pattern. It consists of 
a cast-iron casing lined with dolomite 
brick, with magnesite brick around the 
openings. Electrical energy is passed into 
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the furnace by means of two large elec- 
trodes inserted through the roof of the 
furnace. At the Kortfors furnace these 
electrodes were water-jacketed for a short 
distance above and below their passage 
through the iron casing of the roof. An 
alternating current of 4,000 amperes, 110 
volts, was employed. Regulation is se- 
cured by adjusting the width of the air- 
gap between the electrodes and the slag 
line. The electrodes are thirty-six centi- 
metres on the side, 107 centimetres long, 
made from retort carbon. M. Heéroult 
states that a furnace which holds a charge 
of 2,500 kilogrammes costs, with the 
necessary equipment complete, about 
$10,000. This does not include the gen- 
erating machinery. Measurements made 
on this furnace showed an absorption of 
electrical energy per ton of steel amount- 
ing to 0.153 electrical horse-power-year 
(English unit). If tapped before the con- 
tents are completely purified, the product 
may be employed for structural steel. 
The energy consumed then is only one- 
tenth of a horse-power per year per ton. 
Various grades of steel are made at the 
La Praz works, among these being steel 
of exceptional hardness, medium hard 
steel, tough steel, and tough mild steel. 
Some experiments were made at this fur- 
nace in the production of pig, which 
showed the simplicity of the process for 
producing iron ores electrically. These 
experiments were not intended to give a 
figure indicating the cost of production of 
pig iron by this process. 
= The Stassano process, which is em- 
ployed at Turin, Italy, was investigated. 
This furnace is of the arc type, and makes 
use of three-phase, alternating currents 
at ninety volts and 400 amperes per 
phase. Three electrodes nearly meet in 
the centre of the furnace. The distance 
apart is regulated hydraulically. The fur- 
nace 1s rotated during operation so as to 
produce a proper intermixture of the 
melting mass. A furnace of this type, 
having a capacity of 1,000 horse-power, 
would cost about $5,000 and have an 
output per day of four or five tons, de- 
pending upon the quality of the ore used. 
Twenty such furnaces would be required 
to give an output of 100 tons per day. 
A current of 4,900 amperes at 150 volts 
would be used. The electrodes are cylin- 
drical, fifteen centimetres in diameter, and 
abont one and one-half metres long. One 
man is required at each furnace to regu- 
late the arc, and one for charging two 
furnaces, if provided with proper ma- 
chinery. Five men are required for tap- 
ping six furnaces. 

At Livet, Isere, France, the Keller 
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process was investigated. Here the most 
important experiments were conducted. 
This furnace was described in the ELEC- 
TRICAL REVIEW, volume xlii, page 794. 
It is of the resistance type, and is con- 
tinuous in its operation. In shape the 
furnace resembles the ordinary blast fur- 
nace, the charge being fed in at the top 
and gradually sinking to the bottom as 
the finished product is drawn off. When 
material is to be purified a further treat- 
ment takes place before the charge is 
drawn. The electrodes are eighty-five 
centimetres on the side, each being made 
up of four smaller electrodes about one 
and one-half metres in length. It is said 
that the waste of the electrodes is very 
small. After thirteen days of continuous 
operation they had decreased in length 
only one-third. These electrodes were 
employed for a furnace having an output 
of ten tons per day of twenty-four hours. 
With this furnace three sets of experi- 
ments were made: first, the electrical re- 
duction of iron ore, in order to obtain 
different classes of pig; second, the elec- 
trical reduction of iron ore containing a 
definite amount of carbon in the charge, 
with a view of ascertaining the amount 
of electrical energy absorbed in the pro- 
duction of one ton of pig iron; third, the 
manufacture of ordinary steel of good 
quality from the pig manufactured in the 
preceding experiments. The different 
classes of pig iron were obtained without 
difficulty, the men employed being ordi- 
nary Italian laborers without any special 
training. 

The data obtained from the electrical 
experiments are given in Mr. Brown’s re- 
port. The cost per ton of pig with 
Keller’s process is $10.71. The energy 
consumed was 0.226 electrical horse- 
power-year, and this is charged for at the 
rate of $10 per horse-power-year. The 
experiments performed at Livet have 
shown that to produce 100 tons per day 
will require 9,750 electrical horse-power 
at the electrodes of the furnace. To pro- 
vide for this and other necessary work, 
the generating plant should be rated at 
not less than 11,000 horse-power, or 
12,000 hydraulic horse-power. For a 
Plant having such an output, Mr. Keller 
would advise the installation of five 
active furnaces, each furnace having four 
hearths, and each furnace capable of ab- 
sorbing 2,000 horse-power. The pressure 
would be seventy volts per group of two 
hearths. The current intensity corre- 
sponding to this power, and assuming a 
power-factor of seventy-five, would be 
28,000 amperes, or 14,000 amperes per 
hearth. During the commission’s visit the 
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Livet furnaces were working with an in- 
tensity of 12,000 amperes. 

In the section of the report covering the 
work of the electrical engineer, the ar- 
rangements adopted for determining the 
energy consumption are described, and the 
results are given. Some of these have al- 
ready been quoted. It was found that the 
cost of electrical energy per ton of ingot 
by the Kjellin process was $1.60, this 
being charged for at the rate of $10 per 
horse-power-year. In the hearth furnace 
the cost of energy per ton of ingot at the 
same rate is $1.70 in one experiment, and 
$1.11 in another, the first being for soft 
steel, and the other for tool steel. With 
the Keller process the cost of electrical 
energy per ton is $1.25. 

Probably the most interesting part of 
this report is that contributed by the 
metallurgist. Mr. Harbord describes the 
various experiments conducted, giving, in 
each case, the raw material used and the 
product. The latter was tested mechanic- 
ally and analyzed. Very few difficulties 
were encountered in the work. The fol- 
lowing is his summary: 

The three processes of electric steel 
manufacture which the commission has 
had an opportunity to investigate are all 
capable of producing equally good steel, 
and the selection of one or the other will 
depend upon local conditions. 

The Kjellin process is undoubtedly the 
nearest approach to the crucible process, 
but, given a high-class pig iron and scrap, 
has much to commend it. A special point 
being that the operation is conducted in 
a closed crucible or hearth, and there is 
no possibility of impurity being intro- 
duced by contact with electrodes. Its ap- 
plication, however, is limited, and al- 
though some purification can be effected 
during melting, the quality of the steel 
will largely depend upon the raw material 
being very pure, in the same way, although 
to a somewhat smaller extent, than in 
the crucible process. To what extent 
phosphorus, etc., can be removed, the ex- 
periments did not determine. 

On the other hand, furnaces of the re- 
sistance type, with electrodes, can treat 
phosphoric scrap and pig iron in the same 
way as the gas-fired Siemens furnace. 
The neutral atmosphere and the intense 
heat which it is possible to obtain enable 
very basic slags to be used, and the me 
chanical arrangements allow the ready re- 
moval of the slag, so that a pure, non- 
oxidizing slag, to remove the last traces 
of phosphorus, can be ensured at the end 
of the operation. This undoubtedly opens 
a larger field for the resistance furnace, 
as in the many districts common scrap 
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can be obtained at a moderate price, where 
materials suitable for the induction fur- 
nace could only be obtained at a prohibi- 
tive price. They are, as regards quality, 
both able to make highest class carbon 
steels, but, from a practical point of view, 
the resistance furnace is more adaptable 
as regards its raw material, and has the 
advantage of being very similar in general 
design to the ordinary Siemens furnace, 
so that, so far as metallurgical operations 
are concerned, repairs, etc., an ordinary 
steel smelter could, in a very short time, 
manage the furnace as easily as the gas- 
fired Siemens furnace. 

In the present stage of development 
neither type of furnace can be regarded 
as a competitor of either the Siemens or 
the Bessemer processes for the production 
of rail and-structural rail. It can only 
compete successfully in the production of 
high-class crucible steel or steels for ord- 
nance and other special purposes, made 
in the Siemens furnace. In such cases, 
where very large steel castings are re- 
quired, of crucible steel quality, several 
electric furnaces, working so that they 
could be tapped into a common receptacle 
before pouring the steel into the mould, 
should give excellent results and be much 
more economical than the crucible process. 
Under favorable conditions, electric 
cnergy might compete with gas as regards 
cost, but until it is possible to use fur- 
naces of from thirty to forty tons capacity, 
the extra labor charges inseparable from 
small furnaces will prevent them from 
holding their own against the Siemens 
and Bessemer processes. 

The following are the conclusions given 
by Mr. Harbord as the result of his in- 
vestigations into the metallurgical produc- 
tion of steel and the electric smelting of 
pig iron. Steel equal in all respects to 
the best Sheffield crucible steel can be 
produced either by the Kjellin, Héroult 
or Keller processes, at a cost considerably 
Jess than the cost producing high-class 
crucible steel. 

At present, structural steel, to compete 
with Siemens or Bessemer steel, can not 
be economically produced in electric fur- 
naces, and such furnaces can be used 
commercially for the production of only 
very high-class steel for special purposes. 

Speaking generally, the reactions in the 
electric smelting furnace, as regards the 
reduction and combination of iron, silicon, 
phosphorus and manganese, are similar to 
those taking place in the blast furnace. 
By altering the burden and regulating the 
temperature by varying the electric cur- 
rent, any grade of iron—gray or white— 
can be obtained. The change from one 
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grade to another is effected more rapidly 
than in the blast furnace. 

Gray pig iron, suitable in all respects 
for acid steel manufacture, either by 
the Bessemer or Siemens process, can be 
produced in the electric furnace. 

Gray pig iron, suitable for foundry 
purposes, can be readily produced. 

Pig iron, low in silicon and sulphur, 
suitable either for the basic Bessemer or 
the basic Siemens process, can be pro- 
duced, provided that the ore mixture con- 
tains oxide of manganese, and that a basic 
slag is maintained by suitable additions 
of lime. l 

It has not been experimentally demon- 
strated, but from general considerations 
there is every reason to believe that pig 
iron, low in silicon and sulphur, can be 
produced, even in the absence of man- 
ganese oxide in the iron mixture, pro- 
vided a fluid and basic slag be main- 
tained. | 

Pig iron can be produced on a com- 
mercial scale at a price to compete with 
blast-furnace iron only when electric 
energy is very cheap and fuel very dear. 
On the basis taken in the report, with 
electric energy at $10 per electrical horse- 
power-year and coke at $7 per ton, the 
cost of production is approximately the 
same as the cost of producing pig iron 
in the modern blast furnace. 

Under ordinary conditions, where blast 
furnaces are an established industry, elec- 
tric smelting can not compete, but in 
special cases, where ample water power is 
available and blast-furnace coke is not 
readily obtainable, electric smelting may 
be commercially successful. 

It is impossible to define the exact con- 
ditions under which electric smelting can 
be successfully carried on. Each case 
must be considered independently after a 
most careful investigation into local con- 
ditions, and it is only when these are 
fully known that a definite opinion as to 
the possibilities of any project can be 
given. 

To the report is added a description of 
the Ruthenburg process of clectric smelt- 
ing of magnetite; two papers by M. 
Henri Harmet, on the electrometallurgy 
of iron; a paper by Gustave Gin, describ- 
ing the Gin process; a full description by 
Captain Ernesto Stassano of his methods of 
producing iron ore in the electric furnace, 
and a paper by M. Ch. Vattier, describing 
the Keller process. 

The report also contains numerous il- 
lustrations of the furnaces described, and 


a large number of descriptive draw- 
ings. 
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DEPRECIATION ON THE BOSTON ELE- 
VATED RAILWAY. 


BY HOWARD 8. KNOWLTON. 


The elevated division of the Boston 
Elevated Railway Company’s system has 
now been in operation about three and 
one-half years. The problems in con- 
struction and operation, which the man- 
agement has faced from the earliest 
days of the road, are in a general way 
familiar to the readers of the engineer- 
ing press and those who have availed 
themselves of the privilege of inspecting 
the overhead structure and subway in 
person under the guidance of one of the 
company’s officials. Perhaps the special 
problem of track depreciation was never 
so well brought out, however, as in the 
recent mecting of the New England 
Street Railway Club in Boston, when Mr. 
H. W. Steward, roadmaster of the ele- 
vated division, presented a paper on 
“Track Construction and Maintenance.” 

The transportation problem in Boston 
is greatly complicated by the contortions 
of the streets, and the influence of the 
city’s bewildering geography is felt even 
upon tracks which run above and below 
the regular thoroughfares. The elevated 
lines constitute a double-tracked trunk 
route between the business centre and 
the outlying districts of Charlestown and 
Roxbury. As all the high-speed through 
traffic of the city in a north and south 
direction passes over the elevated di- 
vision, it is evident that continuity, re- 
liability and safety of train movement 
are of prodigious importance. 

At the present time the total elevated 
trackage is slightly over sixteen miles. 
The distance between the Sullivan square 
terminal at Charlestown and the Dudley 
street terminal in Roxbury is approxi- 
mately five and one-quarter miles. The 
trains make a schedule speed of fourteen 
miles and a maximum of forty miles 
per hour. During rush hours thirty 
four-car trains are in service at a time 
without causing delays at terminals or 
junctions. The average daily car mileage 
is 20,000, and an average of over 100,000 
passengers are handled at each terminal 
every day, about 60,000 being also han- 
dled at the Park street subway station. 
About 550 men are required to operate 
the trains, man the stations, towers, 
vards, etce.; the road department uses 130, 
and the repair shops 150 more. In a sin- 
gle day 26,000 passengers have been ad- 
mitted at an island station attended bv 


two ticket sellers and two ticket chop- 
pers, 
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Aside from the heavy traffic, the 
physical characteristics and layout of the 
road and equipment make for extraordi- 
nary wear and tear. There are eighteen 
curves of less than 100 feet radius and 
sixteen others with less than 150 feet ra- 
dius—in fact, over forty per cent of the line 
is curved. Two up and two down grades 
of five per cent connect the elevated struc- 
ture with the subway, and there is in one 
place a down grade of eight per cent 
with a ninety-foot radius reversed curve 
at the bottom. It has been said that 
the addition of the grades in a round 
trip gives a rise greater than the height 
of Bunker Hill monument (221 feet), 
and the summation of the curves gives 
9.43 complete circles in covering the same 
route. The company now has 174 passen- 
ger cars operated on the multiple unit 
system. Each car weighs thirty-six tons 
when loaded with passengers and is pro- 
pelled by two motors, no trailers being 
used. The fact that all the cars are mo- 
tor cars, coupled with the unusual align- 
ment and grade conditions, produces 
greater wear and tear upon the track and 
rolling stock than upon any other rail- 
road in the world. 

The wheels of the motor trucks are 
equipped with thirty-four-inch steel tires, 
the wheel base being six feet. The run- 
ning rails weigh eighty-five pounds per 
yard, and the shortest radius curve 18 
one of eighty-two feet. The wear and 
tear of the equipment is so heavy that the 
tires have to be ground practically every 
two weeks, about forty-eight pairs being 
ground per day. The life of tires is from 
two and one-half to three years. Tests 
have shown that the average energy con- 
sumption of the trains is four kilowatt- 
hours per car-mile. 

Some of the foregoing points are men- 
tioned independently of Mr. Steward’s 
paper, which considered only the road- 
bed and track. Perhaps the most strik- 
ing features which the paper brought out 
were the heavy obstacles encountered by 
the road department and the methods of 
surmounting them. The construction de- 
tails of the road vary so much from point 
to point that large percentage of the 
frogs and switches are different and can 
only be used at one place, which necessi- 
tates keeping at least one spare yard 
for each in the immediate vicinity, 80 
that it will be instantly available in case 
of breakage. 

Rail wear exceeds that upon any other 
road, although it has been notably cut 
down since the early days of operation. 
This wear occurs almost entirely upon 
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curves, and on tangents little evidence of 
wear is apparent. Contrary to experi- 
ence with the large diameter drivers of 
steam locomotive, the elevated motor car 
drivers often cut holes in the rail in 
slipping or spinning around, and if the 
action were permitted to continue it 
would go on until the rail was cut in 
two. On curves with radii up to 500 feet 
the rail wears down smoothly, but above 
1,000 feet radius the rail has to be re- 
moved before it is worn out on account 
of the waves or corrugations which form. 
About fifty per cent of the rail renewals 
are occasioned by this wavy formation, 
which causes a very hard and rough riding 
track. 

Ordinary commercial rail was used 
first on the elevated division, but it wore 
out so fast on curves that the company 
had to specify all manner of rail composi- 
tions before a satisfactory one was found. 
Even to-day experiments are going on, 
but the wear is far less. On the shortest 
curve of the system—the eighty-two-foot 
radius at Park street—ordinary rails 
lasted on the average but forty-four days. 
That is, the depreciation was 829 per 
cent per annum. In this forty-four days 
the wear averaged from 0.6 to 0.77 inch. 
Finally a manganese steel rail was sub- 
stituted, and after 1,000 days of service 
it is still doing business and shows a top 
wear of only about 0.016 foot—less than 
0.002 inch. Although the manganese 
steel rail is exceedingly expensive in first 
cost, $5 per foot as compared with $0.38 
per foot for crdinary rail, it is the most 
economical rail in the end. Even nickel- 
steel rail did not work out well. A rail 
of this material placed in the track at 
Causeway and Haverhill streets wore 
down 0.044 foot in 204 days in com- 
parison with 0.015 foot wear on the hard 
steel rails at either side. A section of 
this rail is shown in the accompanying 
diagram. So successful has been found 
the manganese stecl rail that the com- 
pany now has about 475 feet of it in 
its tracks. It can readily be curved with 
a hand bender, although it is too hard 
to be cut by any tool. 

Rail renewals are thus a matter of 
weeks or days, instead of months, as on 
many other roads. When rails are taken 
up from the elevated track they are so 
badly worn as to be fit for nothing but 
scrap. A force of twenty-five men is 
kept constantly at work in the night mak- 
ing repairs on the tracks and roadbeds 
between 1 and 5 a. M. Only the lightest 
repairs, such as replacing or tightening 
bolts, greasing curves, etc., can be done 
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in the daytime. The volume of traffic 
and short intervals between trains abso- 
lutely prohibit any such repairs as re- 
placing a rail or a tie. An inspection 
crew of eleven men is constantly walk- 
ing the track, each man looking after 
about one and one-half miles. Com- 
pressed air from the signal pipe line, 
which extends along the entire route, is 
used whenever possible in making re- 
pairs. The company cuts, curves and 
drills its own rails. Even at night when 
no trains are operating, repair work is 
difficult on account of the complication 
of the roadbed and the limited space in 
which the men have to work. 


NICKEL STEEL, 204 Days’ WEAR, EIGHTY-FIVE- 
Pouxp Ratu. 


CAMBRIA STEEL, 204 Days’ WEAR, EIGHTY-FIVE- 
Pounp Ram—NickEL STEEL Ratt Was 
PLACED BETWEEN Two HARD CAMBRIA STEEI. 


RAILs. 

With such facilities for the gathering 
of valuable data the company has been 
enabled to materially cut down the cost 
of the maintenance. Records are con- 
stantly kept and analyzed, «diagrams 
plotted, and the whole problem of depre- 
ciation studied in a thoroughly scientific 
manner. The company has been most 
liberal in according its experience to engi- 
neers from abroad and to officials con- 
nected with rapid transit systems in this 
country. Although the vital necessity of 
keeping the track and structure safe 
renders it next to impossible to avoid 
keeping these detailed records of wear 
and wear, it is a source of satisfaction 
to every student of transportation that 
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the company has done its utmost to main- 
tain its equipment at the highest pos- 
sible pitch of perfection. Thus, hoisting 
facilities, motor-driven tools, turn-tables 
and rails have been introduced into the 
repair shops, and the most advanced 
practice followed in every operation. 
There is no evidence of accumulated cob- 
webs in the management of the elevated 
division. The importance of keeping the 
physical part of the road in as good con- 
dition as the books and accounts seems 


to be appreciated. Without an enormous 
traffic such heavy expenditures could 
scarcely be maintained; but the opera- 
tion of a trunk line carrying the com- 
fort and convenience of hundreds of thou- 
sands of people upon a single pair of 
rails adimts of no half-hearted measures 
in the way of maintenance. ‘That so 
much attention should be given to these 
matters by an operating company which 
is possessed of the spirit of always seek- 
ing for something better must be a satis- 
faction to every engineer who is striving 
to do broad-minded work. 

— -——— qad 

American Electrical Methods. 

At the annual dinner of the Newcastle 
section of the Institution of Electrical 
Engineers, says the Mechanical Engineer, 
London, Mr. R. Kaye Gray, president of 
the institution, referred to the recent visit 
of the institution to America. The 
Americans, he said, spoke very large. No 
doubt they spoke from a sound founda- 
tion, because any one engaged in electrical 
enterprise must know they had done a 
great deal of good work indeed; but the 
success they had obtained, he believed, 
was due to the fact that they had on the 
other side of the Atlantic large trusts 
controlled by men commanding large 
capital who, whether with good or bad 
Judgment, developed vast enterprises. On 
this side they had not the same thing, 
or, rather, they had not the same thing 
to the same extent. They had only to 
realize the opportunities of the electrical 
engineer in America, when it was noto- 
rious that perhaps one success was bought 
at the expense of twenty trials and a 
large expenditure of capital. They on this 
side had not a large opportunity, but he 
would say this, that when they did put 
their shoulders to the wheel they did not 
want to have nineteen failures, but to 
make sure that when thev did produce 
something it should be a development that 
would tell in the world. His general 
impression of American methods was that 
they were exceedingly extravagant. That 
extravagance was apparent to any one. 
He would like to say that he thought that 
in this country they were much wiser to 
carry on their experiments in a sensible 
wav, to appropriate the experience of the 
people on the other side. without paving 
the expense. 
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Production and Value of Copper in 
the United States for the Past 
Ten Years. 

Fhe United States Geological Survey 
has issued a table showing the production 
and value of mineral products in the 
United States for the years 1894 to 1903. 


duction of Copper ia. 
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value of the copper produced and the pro- 
duction were closely related, while from 
1898 to 1899 the value of copper increased 
enormously, although the production con- 
tinued to increase at about the same rate 
as in the preceding years. From 1899 to 
1900 the value dropped slightly, while 


Value of Copper in 
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Among numerous other products is copper, 
the production of which with its value for 
these years, is shown in the following 
table: 


S Production 


Year. (Pounds). Value. 
1894........ 364,866,808 $33,141,142 
1895....--6% 385,913,404 38,012,470 
1896........ 460,061,430 49,456,603 
BIT orosei 494,078,274 54,080,180 
1898.....--- 526,512,987 61,865,276 
1899......-. 568,666,921 101,222,712 
1900........ 606,117,166 98.494,039 
1901.....--- 602,072,519 87,300,515 
1902........ 659,508,644 76,568,954 
19032264528 698,044,517 91,506,006 


The relation of value to production is 
shown in the accompanying chart. It 
will be noted that from 1894 to 1898 the 


the production increased as before. From 
1900 to 1901 the value dropped greatly, 
and continued to drop until 1902. From 
1901 to 1902 the production recovered, 
and the increase in production was at 
about the same rate as in the years pre- 
ceding 1900. From 1902 to 1903 the 
value of the copper produced rose rapidly. 


A New Decision Affecting Measur- 
ing Instruments. 

The United States Circuit Court of Ap- 
peals has reversed the decree of the Cir- 
cuit Court in a suit between the Weston 
Electrical Instrument Company, com- 
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plainant appellee, and J. Franklin Stevens 
and Elmer P. Morris, defendants appel- 
lants. The case was brought up on appeal 
from a decree of the United States Cir- 
cuit Court for the Southern District of 
New York, adjudicating the validity and 
infringement of claims 2, 4, 6, 10 and 
12 of reissued patent No. 11,250, granted 
June 26, 1892; and of claim 1 of patent 
No. 470,840, dated March 8, 1892, both 
granted to Edward Weston and owned by 
the complainant. The opinion of the 
court rehearses the obtaining of a patent 
on November 1, 188%, by J. Cauderay, 
for an electric dynamometer. This ap- 
paratus included an electric meter in com- 
bination with an electrodynamometer. 
The court further holds that “the original 
Weston patent No. 433,637 describes an 
instrument for the measurement of alter- 
nating currents, only differentiated from 
Cauderay in the details shown in Weston 
patent No. 392,387. It describes the ap- 
plication of the construction shown in No. 
392,387 to the movable coil of the electro- 
dynamometer. The improvement of 
patent No. 470,340 consists in omitting 
the shellac paper frame of the movable 
coil of the reissued patent in suit, and 
in constructing it in its annular shape 
by winding the wire around a mandrel 
and cementing it together by means of 
an exterior coating of shellac. This con- 
struction reduced the weight of the mov- 
able coil, which was stated to be the object 
of the alleged invention. Other prior 
publications disclose similarly constructed 
coils, differing only in shape from that of 
the patent in suit in being rectangular, 
with rounded corners. These prior con- 
structions were designed for use in direct- 
current instruments. This argument that 
it required invention to use such a coil, 
‘of any desired form,’ with an alternat- 
ing current, or to thus change the shape 
of the coil, can not be sustained, especially 
as it does not appear that any different 
or new function was accomplished by 
reason of such use or change. The decree 
of the Circuit Court is reversed, with 
costs, and the cause is remanded to the 


Circuit Court with instructions to dismiss 
the hill.” 


< 

Mr. B. Walter has recently been experi- 
menting with a strong magnetic field in 
the state laboratory of Hamburg, Ger- 
many, and has demonstrated that Rænt- 
gen rays are not deflected by magnetic 
lines of force. There have been many 
experiments made on this question here- 
tofore, but definite figures have seldom 
been given. The arrangement adopted 
bv Mr. Walter is similar to that used by 
Mr. Wind in his investigations on the 
refraction of Reentgen rays. The rays 
fall through two slots 174 centimetres 
apart onto a photographic plate 152 
centimetres further off. The field poles 
are behind the second slot, and close to it. 
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Electrical Patents. 


A system of electrical distribution hav- 
ing for its object to permit the use of 
either direct or alternating currents with- 
out any change in the apparatus employed 
except the switching of a direct-current 
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generator out of circuit or vice versa, ac- 
cording to the kind of energy it is desired 
to use, has been invented by Paul M. 
Lincoln, of Pittsburg, Pa., and the patent 
obtained thereon he has assigned to the 
Westinghouse Electric and Manufacturing 
Company. In the embodiment of the in- 
vention (774,764, November 15) a source 
of direct currents and a source of alter- 
nating currents are provided, also trans- 
lating devices which are adapted for 
operation by currents from either source. 
A direct-current controller and an alter- 
nating-current controller are provided, a 
switch being employed for connecting 
either controller in circuit and discon- 
necting the other. The switch has two 
actuating magnets, one of which has a 
lesser degree of reactance than the other. 
A condenser is in series with the magnet 
having the lesser degree of reactance. 
Walter S. Edmands, of Newton, and 
Charles A. Hoyt, of Boston, Mass., have 
assigned, by direct and mesne assignments, 
to Edward T. Edmands, of Newton, 
Mass., and June Hoyt, a patent (775,105, 
November 15) recently granted to them 
on an electric baker for surgical purposes. 
In the treatment of certain ailments, 
rheumatism, bruises, inflamed or stiff 
joints, ete., the part of the body which 
is affected is sometimes subjected to heat 
for the purpose of inducing or increas- 
ing circulation, stimulating secretion, oc- 
casioning or prompting absorption, or 
otherwise securing a return to normal 
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functions, and thereby bringing about a 
relief or cure. The present invention con- 
sists of a surgical heater or baker, in 
which the effect of the heat is aided or 
enhanced by causing the heat to be applied 
and to act in the presence of strong and 
intense light, the heat and light both ema- 
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nating from bodies which are embraced in 
an electric circuit and are rendered incan- 
descent by the closing of such circuit. 
The advantage of causing the heat to act 
in such strong light is that by the action of 
heat and light combined, greater pene- 
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movable carbon tube is employed beneath 
which is arranged a carbon support. 
There is a circuit for this tube and sup- 
port, in which a helix is interposed. A 
plunger is connected with the tube within 


ELECTRIC ARC LAMP. 


the helix, and a lug projects laterally from 
the tube. The lower end of the tube is 
enclosed within a housing, extending in 
the path of movement of the lug. The 
tube carries a clutch which is adapted to 
be released by the longitudinal movement 
of the tube. 
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‘English Telephone Facilities. 


An experiment, the issue of which will 
be watched with marked interest, writes 


ELECTRIC BAKER FOR SURGICAL PURPOSES. 


tration of heat at a given temperature is 
secured than where heat is applied with- 
out light, enabling the desired results to 
be obtained at a lower temperature than 
would otherwise be effectual and also en- 
abling better results to be attained than 
heretofore. The apparatus is simple and 
compact and is convenient for application 
to any part of the body. 

Ralph Scott, of Wilkesbarre, Pa., has 
assigned to Marcus A. Miller, of New 
York, N. Y., a one-quarter interest in a 
patent (774.789, November 15) recently 
granted to him on an electrie arc lamp. 
The object of the invention is to secure 
in a lamp of this character an even con- 
tinuous are and the prevention of sudden 
making and breaking of the are. In 
carrying out the invention, a vertically 


Joseph G. Stephens, consul, Plymouth. 
England, is just now being conducted by 
the postal-telegraph authorities. Its object 
is to ascertain how far it may be possible 
to make village post offices serve the 
further purpose of public telephone-call 
offices. Six villages have been selected, 
and in these any one may now ring up a 
subscriber and communicate with him by 
telephone at the ordinarv rates, which in 
this district amount to twelve cents for 
a three-minute conversation. If the 
person with whom communication is 
sought does not happen to be on the tele- 
phone list, the sender may telephone his 
message to the nearest post office and have 
it delivered thence by express messenger. 
In the opposite direction—that is, from 
town to village—similar facilities will be 


available. 
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The Murray Typewriting Telegraph Used by 
the British Post Office. 

The Murray high-speed typewriting 
telegraph, after eighteen months’ trial 
between London and Edinburgh, is now 
being brought into general use by the 
British post office. The system is simi- 
lar to the Wheatstone system, but the 
characters are written at the transmitting 
station on a keyboard similar to a type- 
writer. These characters are in the form 
of punch marks on a continuous paper 
strip. The Beaudot alphabet is used, 
which consists of various combinations 
of holes up to the number of four in five 
positions. The tape, after being punched, 
is passed through a Wheatstone transmit- 
ter, and the holes are reproduced at the 
receiving station on another tape. This 
second tape is passed through an ordinary 
typewriting machine provided with a de- 
vice which translates the groups of holes 
into letters, the message being typewrit- 
ten in page form. The speed at which 
the punching machine can be worked is 
limited by the skill of the operator. The 
transmitter can deal with the tapes pro- 
duced by four or five punching machines. 
At the receiving end the speed is limited 
by the capacity of the typewriter. The 
practical limit appears to be a little over 
700 letters per minute, although 900 let- 
ters a minute have been written on occa- 
sion. A trunk line carrying a message 
sent out by one transmitter can be tapped 
at anv number of places desired.—dAb- 
stracted from the Mechanical Engineer 
(London), November 12. 

a 
Chlorate and Perchlorate. 

One of the favorite methods of form- 
ing accumulator plates quickly is that 
due to Lucas, in which sodium perchlo- 
rate plays an important part. In general, 
it may be assumed that the best substances 
for assisting in quick formation are 
those bodies which cither do not change 
during clectrolysis or the changes of 
which are easily controlled. Hence, one 
may expect that inorganic bodies will 
be more favorable for producing quick 
formation than organic bodies. Another 
important feature of the substance used 
for quick formation is its purity. Bear- 
ing these facts in mind, it seemed to Dr. 
Schmidt-Altwegg that potassium chlo- 
rate might be very effective in hastening 
the formation of lead plates. 
ments were conducted to 
whether this was so. 


Experi- 
determine 
The plates were 
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formed in an electrolyte of 0.06 specifie 
gravity, which consisted, of chemically 
pure sulphuric acid mixed with distilled 
water, and containing one per cent of 
potassium chlorate. The current density 
was 0.413 ampere per cubic decimetre of 
exposed surface. The charge lasted un- 
interruptedly for twenty-four hours, after 
which the plates were charged in the 
opposite direction at the same rate for 
an equal length of time. The plates were 
then removed, carefully washed, and set 
up as positive plates in a cell. They 
were finally charged for sixty hours at 
the rate of 0.413 ampere per square deci- 
metre of surface. Following this charge 
they were discharged at the rate of 0.226 
ampere per square decimetre of positive 
plate. It required twenty minutes to dis- 
charge them. Upon reformation the 
voltage upon discharge fell to the same 
point after fifty minutes, and after a 
third charging, two hours were required 
to reduce the voltage to the same point. 
The voltage at the end of the discharge 
in cach case was 1.83.—Translated and 
abstracted from Centralblatt fiir Accumu- 
latoren (Gross-Lichterfelde-West), No- 
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« Electrolytic Corrosion of Water Pipes at 
Bayonne, N.J. 

The authorities of Bayonne, N. J., some 
months ago employed Mr. A. A. Knudson, 
of New York, to investigate the cffect of 
electrolysis on the water mains of that 
city. Mr. Knudson made a very ¢omplete 
investigation, taking voltmeter readings, 
which were commenced at the northern 
end of the city and covered all the street 
railway lines. All of the tests between the 
mains and the rails showed the mains 
negative to the rails, the current leaving 
the tracks and taking the mains in all 
the streets of the city where they parallel. 
He found that there was no “positive 
area’ in the city, in the sense of mains 
positive to rails. This is due to the fact 
that the power-house is located in Jersev 
City, some five miles from the central 
part of Bayonne. On one line, differences 
of potential of as high as twenty-five 
volts were found. As a result of the 
measurements, it was found that there 
were two paths by which the returning 
current reaches the power-house. One of 
these paths was by water mains passing 
into Jersey City, some of the current going 
by the twenty-inch main which crosses the 
canal bridge at avenue D and connects 


with the main in Jersey City, and some 
going by way of the large supply mains 
which pass into Jersey City further to 
the west. The second path was by the 
way of the water mains to the shore and 
thence through the waters of New York 
and Newark bays to the power-house 
which is located on marshy ground near 
the shore. The most important break was 
in the twelve-inch main in East Twenty- 
second street. This main burst during 
the night of August 6, 1904, and some 
four million gallons of water were lost 
hefore the leak was repaired. Tests made 
showed that current was passing from the 
main to the soil at the point of the break. 
An average current of about 16.5 amperes 
passed out of the main into the marsh for 
about two hours during the heavy traffic 
of the evening, and similarly for about 
two hours during the early morning 
traffic. During the remaining twenty 
hours of the day, the current at this point 
varied according to the number of cars 
on the line. Another place at which a 
break occurred was in a main in First 
street. This is a six-inch main which is 
reached by tidewater. The main was 
found to be positive to the soil. The 
flow of current through the main was 
west with a variation of from 5.2 to 
twelve amperes. Numerous other tests 
were made at points where mains were 
broken. All the damage to the water 
mains in the city caused by electrolysis 
was due to the fact that the railway cur- 
rent passed out of the mains to the tide- 
water soil. No case was found where it 
passed back to the rails. The remedy for 
electrolysis of the water mains rests with 
the street railway corporation. There are 
other ways than ground returns to bring 
the currents hack to the power-house in 
Jersey City. As long as a ground return is 
used, so long will the currents find their 
way to the mains and pass out of them in 
the manner described. The full extent of 
damage by electrolysis to the water mains 
in Bayonne will not be known until those 
in the marshes and the water front have 
been removed. In many cases, it is im- 
possible to examine these mains.—Ab- 
stracted from Engineering News, No- 
vember 17. 
P 


Wireless Telegraph Portable Stations for 
Military Use. 


Wireless telegraphy as a means of com- 
munication between parts of an army 1 
the field offers some advantages over the 
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older methods of electrical communica- 
tion. Communication can be kept up 
continuously, even while on the move, 
and the troubles of maintaining in work- 
ing condition a temporary line of wire 
are eliminated. In this article Dr. Alfred 
Gradenwitz describes the portable wire- 
less telegraph equipment constructed by 
the Gesellschaft fiir Drahtlose Telegraphie, 
Berlin, Germany. This apparatus does 
not differ very materially from the other 
equipments for a like purpose which have 
been described. The details are, however, 
of interest. The system is designed to 
operate with two wave-lengths, one of 
350 metres and one of 1,050 metres, the 
same antenna being used in each case. 
For the shorter wave-lengths, the antenna 
oscillates in, three-quarters of a wave- 
length, and for the longer waves in one- 
quarter of a wave-length. It is adjusted 
in each case by an auxiliary capacity of 
about six square metres of metallic cop- 
per, inserted at a height of one metre 
above the ground for the shorter wave- 
length. For the second case the surface 
is about twenty-four square metres. The 
antenna is supported by a balloon with 
a volume of ten cubic metres, or by silk 
kites with an effective surface of 1.1 
square metres. The lifting force is three 
kilogrammes for the balloons. Each sta- 
tion consists of two carts, one carrying 
the generating machinery, which con- 
sists of a gasoline engine driving directlv 
a one-kilowatt alternator and a small ex- 
citer. The engine is cooled by water cir- 
culated by means of a small pump. On 
the other cart are mounted the sending 
and receiving deviccs. The high-tension 
apparatus is enclosed, so that it can not 
be touched accidentally. All of this appa- 
ratus is placed in the front part of the 
cart, the receiving and registering devices 
being placed in the rear. The gas for 
inflating the balloons is carried on in 
this cart in reservoirs with a capacity 
of five cubic metres, in which the gas 
is stored at a pressure of 120 atmospheres. 
—Translated and abstracted from the 
Revue Pratique de Electricité (Paris), 
November 5. 
a 
The Testing of Transformer Iron. 

The best way of measuring the losses 
taking place in transformer iron is he- 
lieved by Mr. Lancelot W. Wild to be 
by means of a wattmeter. Some precau- 
tions are needed, however, in order that 
accurate results mav he obtained. It is 
generally assumed that the hysteresis 
loss varies directly as the frequency and 
as the 1.6 power of the induction. While, 
theoretically, eddy current losses are as- 
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sumed to be proportional to the square 
of the induction, the square of the fre- 
quency and the square of the thickness 
of the plates, this loss is not verified by 
actual tests, due, probably, to the effect 
of the self-induction of the eddy currents 
themselves. It is found that the total 
iron loss varies at less than 1.6 power of 
the induction. Sometimes it is even as 
low as 1.4 power. If the hysteresis loss 
varies, as is generally assumed, the eddy 
current loss must vary by something less 
than the square of the induction. It is 


‘also found that the eddy current losses 


are proportional to something less than 
the square of the frequency. The same 
is probably true of the effect of the thick- 
ness of the iron sheaths. In making 
measurements by means of a wattmeter, 


it is desirable to eliminate from the- 


measurement the loss of the wattmeter 
itself, and the loss due to the resistance 
of the transformer windings. The best 
arrangement of wattmeter connections is 
one which includes the loss due to the 
pressure coil, rather than that due to the 
current coil of the instrument. The 
method of testing iron found most satis- 
factory by Mr. Wild consists in building 
up a square magnetic circuit of rectangu- 
lar stamping, arranging these in a form 
so as to break joints. On the circuit 
thus arranged three coils are placed. One 
of these is connected to a static voltmeter, 
the indications of which determine the 
induction through the iron. The shunt 
coil of the wattmeter is connected across 
a second coil, which serves as the second- 
ary, while the scries coil of the watt- 
meter is connected in series with the pri- 
mary winding. By this arrangement the 
copper loss in the primary winding is 
eliminated from the wattmeter reading, 
while the shunt coil is easily calculated 
bv the ratio of the windings, the read- 
ing on the voltmeter, and the known re- 
sistance of the shunt circuit. Another 
advantage is that, by varying the wind- 
ings, the wattmeter constant can be varied 
to obtain good readings on the instru- 
ment under all conditions. At the West- 
minster electrical testing laboratory, where 
this method is in use, there is a set of 
standard coils wound on square bobbins 
permanently fixed on a wooden base. 
There are six voltmeter coils, three wound 
with 2.000 turns each, and three with 
500 turns each. The coil for the shunt 
of the wattmeter consists of twenty turns. 
The primary coil consists of two turns 
only, and carries up to fifty amperes. 
The wattmeter is of the reflecting pat- 
tern, with 160 ohms in series with its 
shunt coil. With the above arrangement 
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it reads up to eleven watts. The strips 
of iron are seven inches long and one 
inch wide. Before commencing a series 
of tests, the physical dimensions of sev- 
eral samples should be determined. In 
obtaining a mean cross-section, the mi- 
crometer is unsatisfactory, it being better 
to deduce this by means of the weight 
of the sample and its specific gravity.— 
Abstracted from the Flectrician (Lon- 
don), November 11. 


a 


The Stalybridge, Hyde, Mossley and Dukin- 
field Tramways and Electricity Board’s 
Scheme. 


This system, part of which was recently 
put into operation, is the first of its kind 
in England. A large, modern generating 
station was erected at a suitable point 
of the district, which lies near Man- 
chester, England, and from this station 
is supplied electrical energy for light, 
for power to be used in mills running in 


the district, and for operating an impor- 
tant electric railway system. The general 
plan is to generate electrical energy at 
6,000 volts, and to transmit this to four 
substations, where it is to be transformed 
down and distributed locally as direct 
current at different voltages. In equip- 
ping the station, English practice has 
been followed, the generators being di- 
rectly driven by means of vertical, triple- 
expansion, compound Corliss engines, 
rated normally at 815 indicated horse- 
power. The generators are three-phase 
machines, giving 6,000 volts, forty cycles, 
the normal output being 500 kilowatts. 
The plant is equipped with Lancashire 
boilers constructed for a working press- 
ure of 180 pounds per square inch. Two 
fuel economizers have been installed, the 
arrangement being such that they can 
be run in series or in parallel, or singly, 
or both cut out. A typical substation 
equipment consists of two switchboards, 
one for high tension, and the other for 
low tension. There are in each two 200- 
kilowatt, synchronous motor-generator 
sets, space being available for two addi- 
tional units. There are also a balancer 
set, consisting of two direct-current ma- 
chines connected across the three-wire 
distributing system and driven by an in- 
duction motor, and a booster driven by 
a forty-five-horse-power, direct-current 
motor, used for controlling the battery, 
which consists of 135 cells, the latter 
having a discharge rate of 750 amperes. 
The synchronous motor-generators oper- 
ate off the high-tension lines. The di- 
rect-current machines can be run either 
as shunt machines or compound machines, 
the former method of operation being 
used when supplying the lighting net- 
work, and the latter when supplying 
power for the railways. The generating 
station equipment at present is three 
main units. The railway consists of 
about twenty-one miles of single track.— 
Abstracted from the Electrical Review 
(London), November 11. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Le Chatelier Pyrometer. 
The W. C. Heraeus Platinum Works, 
Hanau, Germany, manufactures the Le 
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and a larger one, closed at one end, covers 
both wires and the tube. These tubes 
will resist a temperature as high as 


Fig. 1.—DIAGRAMMATIC REPRESENTATION OF LE CHATELIER PYROMETER. 


Chatelier pyrometer, which is shown in 
the accompanying illustrations. It is con- 
structed in accordance with the specifica- 
tions of the Royal Physical Technical 
Institute, at Charlottenburg, arid meets 
all modern requirements. The principle 
involved in the construction of the instru- 
ment is the conversion of heat to electric 
current, and determining the degree of 


2,920 degrees Fahrenheit (1,600 degrees 
Celsius), and are made up to fifty inches 
in length. The extremities of the two 
wires are connected to a galvanometer of 
the d’Arsonval type. 

The current is transmitted to an arma- 
ture wound in quadrangular shape 
through a fine wire of hard metal which 
is non-oxidizable. A small spring of the 


heat by a suitable device which indicates 
the electromotive force of the current. 
Two wires, one of pure platinum and 
the other consisting of an alloy of plati- 
num with ten per cent of rhodium, are 
fused together in the shape of a small ball, 
as shown in Fig. 1. If heat is applied 
to the junction of the two wires, a slight 
electric current is generated, which is 
proportional to the amount of the heat 
applied. To prevent injurv to the wires 
from any cause whatever, they are enclosed 
in porcelain tubes. A small tube, open 
at both ends, insulates the two wires; 
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Le CHATELIER PYROMETER USED WITH D’ARSONVAL GALVANOMETER. 


same metal acts as negative. 
A strong permanent magnet 
with iron pole-shoes con- 
stitutes the magnetic field 
and an iron evlinder in the 
centre concentrates the mag- 
netic lines of force. The 
galvanometer has two scales, 
one of which shows the 
electromotive force in microvolts, and 
the second scale shows directly the tem- 
perature. The object of the microvolt 
scale is to allow checking of the readines 
of the instrument. 


A thumb screw is provided on the 
casing of each instrument, and secures 
the armature, thus avoiding the breaking 
of its suspension wire while in transit. 
The adjusting screws in the base allow the 
instrument to be placed in a horizontal 
position. A switch on the base of the 
galvanometer is used to break the thermo- 


> current. 


When the instrument is in use the 
end of the tube containing the two wires 
is exposed to the substance whose tempera- 
ture is to be measured, and the free ends 
of the wires are connected to the binding- 
posts of the galvanometer, as shown in 
Fig. 2. If desired, the galvanometer can 
be placed at any distance from the source 
of heat, and the current conveyed to it 
by means of insulated copper wires. 


When the temperature of the thermo- 


electric-couple has risen to that of its 
surroundings, the deflection of the pointer 
of the galvanometer will cease. 

Mr. Charles Engelhard, 41 Cortlandt 
street, New York city, is the agent for this 
pyvrometer in America. 


A Severe Test for Engine-Type 


Generators. 
Three Westinghouse sixty-two and one- 
half-kilowatt, engine-type generators, 


which have been in service in the base- 
ment of the New England Building, 
Cleveland, Ohio, for some time, have re- 
cently been subjected to a test which re- 
flects a great deal of credit upon their 
construction. A fire occurred in the base- 
ment where the generators were installed, 
completely burning away the insulation 
on the outside of the field coils. The fire 
department plaved upon these machines 
with six lines of hose for about an hour. 
Within an hour after the time the water 
had been turned off. one of these machines 
was In operation, carrying its full rated 
load. The second machine was put in 
operation later and carried its full rated 
load, and at the present time two of the 
machines are operating under the load 
normally carried by all three of them. 
The fireproof insulation of the field coils 
withstood the fire, even though the outer 
protecting covers were entirely consumed 
and the heat was so intense as to burn 
and blister the finish on the frames. 
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A New Joint for Stranded Wires. 
Dossert & Company, 59 Fulton street, 
New York city, have recently placed on 
the market a new form of joint for 


Fie. 


stranded wire. The object of the joint 
is to join together two stranded wires 
cheaply, and yet make a joint that is as 
good as the wire itself. The type B joint 
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Fig. 2.—A FINISHRD JOINT. 


‘consists of seven parts, which are shown 
in Fig. 1. These parts consist of two- 


compression nuts A; two outside rings 
B; two inside rings C, and a nipple 
which may be two, three or four-way, as 
In making up the joint the 
length equal to 


required. 
wires are stripped for a 
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are then brought together so as to allow 
the nipple to be slipped over them, and 
the compression nut is screwed up on the 
nipple. 
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1.—THE ELEMENTS oF DossERT METAL JOINT. 


The completed joint is shown in Fig. 
2. An hexagonal tube is slipped over the 
finished joint and taped in place so that 
the parts can not become unscrewed. 


937 


as made up with the Dossert joint. It 
has been found that the conductivity 
of the Dossert type-B joint, under the 
milli-voltmeter test, varies from seventy 
to ninety per cent of an equal length of 
the wire that it unites. The conductivity 
of the type-C joint, which is not shown, 
has been found to be greater than that of 
an equal length of wire. 


Telephone Company Establishing a 
Multiple-Tap Cable System. 

The Elyria Telephone Company, Elyria, 
Ohio, is building its new multiple-tap 
cable system. The company has in- 
stalled several thousand feet of under- 
ground cable and more than 100,000 feet 
of aerial cable. A new multiple, common 
battery switchboard of the central energy 
type has been recently installed. It is the 


Fic. 3.—JOINT AND LUG For LARGE CAPACITY CABLE. 


A 1,000,000 circular mil joint is shown 
in Fig. 3. Fig. 4 illustrates a comparison 
of the Dossert joint and the ordinary 
soldered joint. The soldered joint is very 
clumsy as compared with the Dossert 
joint, and is much more expensive to 
make, as the time of two men, sometimes 
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Fis. 4.—ComMParison OF SOLDERED JOINT AND DossERT JOINT. 


that of the compression nut, and the com- 
Pression nut and the outside ring are 
slipped over the end. The inside ring is 
Placed around the central core of wires 
and driven home by means of a steel tube 
or other convenient tool. The outer wires 


for a number of hours, is necessary, and 
a large amount of solder must be used. 
In making up a Dossert joint, one inex- 
perienced man can complete it within ten 


minutes. 
Fig. 5 shows a four-way connection 


intention of the company to provide 
several kinds of service, such as individual 
service, party-line service and measured 
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Fie. 5.—Four-Way CONNECTION. 


service, which will apply both to business 
and residence telephones. 

The engineering and management of 
the plant is under the supervision of L. 
W. Stanton, of Cleveland, Ohio, and 
Chicago, Ill. 
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Automatic Pump Controller. 
The Westinghouse Electric and Manu- 
facturing Company is putting on the 
market a new automatic pump controller 
which is shown in the accompanying illus- 
trations. ‘The controller is designed for 
use with the Westinghouse type C poly- 
phase motors of from five to fifty horse- 
power. Whenever the water in a tank 
falls below any predetermined level, the 
controller automatically starts the pump, 
and when the water reaches a certain 
depth automatically stops it. The con- 
troller consists of a combination of ropes 
and levers connected with a float and a 
tank, and the starting lever of the device 
together with a Westinghouse oil-im- 
mersed autostarter and a starting and 
stopping mechanism connected by a link 
shown in the photograph, and governed 
by a weighted lever. The lever moves 
through an arc of about 140 degrecs in a 
slot in the drum of the automatic device. 
It falls through this distance when the 
float has turned the drum so as to lift 


AUTOMATIC PEMP CONTROLLER, FRONT VIEW. 


the weight past the vertical position. As 
the water level falls, it lowers the float 
which turns the drum and lifts the weight 
until it reaches an upright position; it 
then falls through 140 degrees, throwing 
the handle to a full running position and 
starting the pump. The rising water 
causes the float to turn the drum in the 
opposite direction, and the weight is lifted 
until it falls into its original position, 
thus throwing the handle to the off-posi- 
tion and stopping the pump. The falling 
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weight is checked by a dash-pot which is 
adjustable so as to regulate the speed. 
The lever moves slowly upon its shaft, 
and in falling compresses two helical 
springs which are coiled loosely on the 
shaft and press against the casting keyed 


AUTOMATIC PUMP CONTROLLER, REAR Vikrw. 


to it. This casting is prevented from 
turning by a pawl held by notches in the 
main casting. The weight arm or lever 
compresses the springs and drops the 
pawl on which the springs move to the 
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three notches, starting or stopping the 
motor. The Westinghouse company does 
not furnish any of the float mechanism, 
but simply supplies the controller. 


Exhibit of James Clark, Jr., & Com- 
pany, St. Louis, Mo. 

James Clark, Jr., & Company, Louis- 
ville, Ky., have an interesting exhibit at 
the St. Louis Exposition, of motor-driven 
machine tools. A number of the tools ex- 
hibited are shown in the illustrations. 
Fig. 1 shows a radial drill, which is a 
new departure in the application of 


Fic. 1.—Motor-DrivEN RaptaL DRILL. 


motors to machine tool-driving. A special 
variable-speed motor is incorporated into 
the design of the machine itself instead 
of attaching a motor to the machine 
through a combination of belts, gears or 


Fig, 2,—Moror-DRIvEN Breast DRILL. 
next notch. During the downward move- 
ment of the weight the pawl is dropped 
three times, and at each dropping it al- 
lows the shaft to be turned a certain 
distance by the compressed springs and 
the autostarter is thrown through the 


speed boxes. The driving motor and con- 
troller are built into the head of the 
machine, and the motor is geared directly 
to the spindle. The motor has nine speeds 
which give in connection with the back 
gears cightecn spindle speeds. The back 
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gears are of the friction type, and can be 
thrown in or out without stopping the 
machine. The spindle is provided with 


a reverse for tapping, which can also be © 


operated without stopping the machine. 


ster We 
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Fig. 3.—Motor-DrivEN WATER GRINDER. 


The spindle has a quick return, depth 
gauge, automatic stop, and eight positive 


Fie. 4.—Motror-Deiven BENCH GRINDER. 


speeds from 0.006 to 0.062 inch per revo- 
lution, in geometrical progression. The 
arm is raised and lowered by a series- 
wound motor in the top of the column. 
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The motor is directly geared to the hoist- 
ing screw and controlled by the small 
handle on the side of the column. 

They also exhibited a portable electric 
breast drill shown in Fig. 2. The drill 
can be driven at a much higher speed 
than is possible by hand, and is run by 
a one-eighth-horse-power motor at either 
110 or 220 volts. 

The electrically driven water-tool 
grinder shown in Fig. 3 has a driving 
motor and controller encased in the lower 
part of the column where it is protected 
from heat and moisture. The frame 
which is cast in a single piece contains 
seats for the wheel bearings, a water 
reservoir and magnet frame of motor. 
A mall centrifugal pump driven from 
a pulley on one end of the motor shaft 
delivers a supply of water, which by 
means of adjustable nozzles can be di- 
rected wherever it is needed. The motor 
is four-pole, and wound for 110 or 220 
volts, direct current. 

At the exhibit, there is shown in opera- 
tion a  nine-kilowatt motor-generator 
which takes current from the 500-volt 
mains of the exposition and supplies the 
exhibit with 220-volt current. All of the 
machines are connected so that they can 
be shown in operation. 

There are several standard small motors 
shown, and also a variable-speed motor 
designed especially for direct connection 
to machinery. This motor has two com- 
mutators and two armature windings 
having a ratio of five to three, giving 
three primary speeds. For the lowest 
speed, these windings are run in series. 
Higher speeds are obtained by running 
them singly. The intervening speeds be- 
tween the primary speeds are obtained by 
inserting resistance in the field circuit. 

Among other machinery exhibited are 
two twelve-inch sensitive drills, one with 
a constant-speed open motor driving the 
spindle through a variable friction, and 
the other with a variable-speed motor 
mounted directly on the spindle; a floor 
drill; a centre grinder; and a bench 
grinder which is shown in Fig. 4. 
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Winter Cruises. 


The Hamburg-American line, 35 to 37 
Broadway, New York city, is distributing 
some attractive literature calling attention 
to winter cruises to summer lands. The 
tours outlined in this literature carry 
travelers upon the waters of the Atlantic, 
and the Mediterranean, the Adriatic and 
the Caribbean seas. A new series of short 
and inexpensive cruises starts from Genoa 
and Venice. Various services established 
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by this line afford excellent connections 
between New York and the other starting 
points. Supplementary to the various 
cruises proper, interesting side trips have 
been arranged. These may be taken or 
omitted, at the option of the traveler. 


Filing Device for Truing Commu- 
tators. 


The Excelsior Machine Works, Akron, 
Ohio, is manufacturing a filing device for 
the truing of commutators. This device 
is shown in the accompanying illustration. 
The principal part of the machine is a 
standard, which is provided with a foot, 
by means of which it can be attached to 
the bearing of the motor or generator. 
This standard carries a horizontal bar, 
which may be clamped at any desired 
height. The bar carries a file-holder, 
which may be moved across the face of 
the commutator. The cutting tool is an 
ordinary file, held in the proper position 
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Fiting DEVICE FoR TRUING COMMUTATORS. 


by means of the file-holder. The file rests 
on two pins, one of which is slotted and 
so located as to steady the file without 
the possibility of chattering. The file, as 
it is moved back and forth over the com- 
mutator, cuts to a uniform depth, thus 
leveling the surface lengthwise and restor- 
ing the true cylindrical form. The com- 
mutator may be readily smoothed off as 
soon as the surface begins to show any 
signs of wear, and before it has become 
uneven enough to warrant the removal of 
the armature or the amount of metal that 
would ordinarily be taken off by means of 


a cutting tool. 
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The Use of Electric Current for itis not possible—the thawing of a frozen proximately 1,100 or 2,200 volts, and 60 
Thawing Frozen Water Pipes. water main is accomplished very quickly °T 133 cycles. The transformer will de- 


ae a eliminati ... liver a current of 300 amperes continu- 
Within the past two or three years con- and with the entire elimination of the dis ously, or currents of about 600 amperes 


siderable use has been made of the heat- tressing conditions which hitherto were for periods of half an hour. 
ing effect of the electric current for thaw- involved in such an operation. 


Upon the back of the transformer are 
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TRANSFORMER OUTFIT FOR THE THAWING OF FROZEN WATER PIPESE. 


ing frozen water mains. The large public 
service corporations supplying electricity 
have done a great deal to promote the 


The Pittsburg Transformer Company, 
Pittsburg, Pa., has designed a trans- 
former and thaw outfit for the special 


TRANSFORMER OUTFIT FOR THE THAWING or F 


use of electrie current for this purpose. 
Where the connection is at all possible— 
and there are very few instances where 


ROZEN WATER Pipes. 

purpose of thawing frozen water mains. 
The outfit consists of a transformer 
adapted to operate on any circuit of ap- 


mounted a heat indicator and a choke 
coil, The heat indicator consists of a 
section of lead pipe connected in series 
with the transformer, and the tempera- 
ture which this assumes is a guide as to 
the heating of the pipe under treatment. 
The choke coil consists of a few turns of 
heavy copper bar with a movable laminat- 
ed iron core. When this plunger is pushed 
into the coil the transformer secondary 
may be short-circuited, but no more than 
normal current will flow. 

The object of the apparatus is to send 
current through the frozen section of pipe. 
One secondary should be connected to the 
pipe inside of the house, and the other 
lead to a near-by hydrant outdoors, or to 
a pipe inside of a neighboring house. 


> e—a 


A Portable Volt-Ammeter. 
The accompanying illustration shows 
the form of portable volt-ammeter which 
is being manufactured by the Detroit 
Electric Company, 56 Shelby street, 
Detroit, Mich. There is a large demand 
for a portable volt-ammeter which can be 
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_ PORTABLE VOLT-AMMETER. 


depended upon for reliability. The manu- 
facturer states that the construction of 
this instrument is such as to enable it to 
guarantee accuracy in service. The m- 
strument has no delicate parts, and 
is constructed with great rigidity. lt 
is entirely self-contained, and 18 suit- 
able for every class of battery, launch an 
automobile work. i 


Christmas Tree Receptacles. 

William Roche, 52 to 54 Park Place, 
New York city, has placed on the market 
a useful Christmas tree receptacle for 
adapting miniature lamps to Christmas 
tree decoration. These receptacles are 
made to take any of the standard mn- 
ature battery lamps. The socket 18 
finished off with a copper brad, which 18 
sharpened so as to be inserted at any part 
of the tree. Two fine copper wires are 
attached to the copper terminal and the 
socket shell, these wires being silk- 
covered and affording opportunity for 
great flexibility in manipulation. Direc- 
tions and estimates will be furnished upon 
application. 


a 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

THE CANADIAN NIAGARA POWER COMPANY expects to gen- 
erate power during the present week. One of the six 10,000-horse- 
power turbines will be run. This is the first of the three power- 
houses being built on the Canadian side of the Niagara river to 
start operations. 


THE OLD COLONY STREET RAILWAY COMPANY is to re- 
move its power plant which is at present located in Rehoboth, 
Mass. The company is centralizing its power plants and besides 
the Rehoboth plant, the ones in Bridgewater and Taunton will be 
discontinued. The central plant will be established at Quincy. 


NAVY WIRELESS STATIONS—Orders are being prepared open- 
ing to commercial business the following naval wireless telegraph 
stations: Portsmouth, N. H.; Cape Ann, Mass.; Boston and New 
York navy yards; Cape Cod; Montauk, L. I.; Navesink, N. J.; Cape 
Henry, Va.; Dry Tortugas, Fla.; San Juan, Culebra; Yerba 
Buena, Cal., and Mare Island navy yard. Other stations will be 
opened in a few weeks. 

SOUTHERN PACIFIC RAILROAD CONSIDERING ELEC- 
TRICITY FOR SUBURBAN SERVICE—lIt is announced that the 
Southern Pacific Railroad is considering the use of electricity as a 
motive power on its suburban lines. The road has been securing 
bids on various types of electric locomotives, and it is said that a 
satisfactory one has been secured. Plans for converting the local 
lines to Berkeley, Almeda and Oakland have been completed for 
some time, although nothing has yet been done in the line of actual 
work. 


ELECTRIC RAILWAY FROM SAN FRANCISCO TO SANTA 
ROSA—Surveyors have been busy for some time mapping out the 
route of a road from San Francisco to Santa Rosa. This will be a 
continuation of the Petaluma, Sebastopol & Santa Rosa electric road, 
which now runs to San Pedro. Actual construction work will be 
commenced early next year, and it is expected that the road will be 
completed within a short time. The new road is to be high-speed, 
and is intended to compete with the California & Northwestern for 
the passenger patronage to Santa Rosa. 


MUNICIPAL LINES IN MICHIGAN ARE MERGED—Articles of 
consolidation and merger of the Negaunee & ishpeming Street 
Railway and Electric Company with the Negaunee Gas Light 
Company have been received by the register of deeds of Marquette 
County for record. The new corporation will be known as the 
Marquette County Gas, Light and Traction Company and will be 
Capitalized at $400,000. The directors are: Thomas A. Rockwell 
and Thomas B. Clerk, of Evanston, Ill.; George A. Rockwell, of 
Oshkosh, Wis.; John H. Bryant, Jr., of Chicago, and E. B. Finch, 
of Ishpeming. 


ELECTRIC PLANTS WANTED IN EUROPE—The municipality 
of Barcellos, Portugal, has offered a thirty-year concession for the 
erection of an electric light and power plant. The company must 
furnish the town with 160 sixteen-candle-power incandescent lights 
and six fifty-candle-power arc lights for $1,620 a year. The bor- 
ough of Rochdale, Lancashire County, England, is planning to 
Spend $200,000 in enlarging and improving its electric plant. East 
Retford, Nottingham County, England, a place of over 10,000 in- 
habitants, is contemplating the building of a municipal electric 
light and power plant. 


PLAN A NEW ELECTRIC LINE IN WASHINGTON—Investi- 
gations of traffic and other conditions at Mabton, Wash., have been 
carried on with a view to generating electric power at Rocky Ford, 
on the Yakima river, three miles from there, to operate a line from 
Mabton to Sunnyside and the Outlook country, and also to furnish 
power for flour mill and other purposes, and to pump water to a 
reservoir on the hills to the south of the town for irrigation pur- 
poses. The water right and the land adjacent have been purchased. 
The river at this point fails about nine feet in 300, and ample power 
can be generated for the purposes named. 


BELT LINE PROJECTED TO TOWNS IN THE GENESEE 
VALLEY, N. Y.—Representatives of the New York Central, Erie, 
Lehigh Valley, Buffalo, Rochester & Pittsburg, Pennsylvania and 
the Dansville & Mount Morris railroads held a conference in 
Rochester recently concerning a projected belt line to include a 
number of towns to the south of that city. The route as laid out 
would take in all of the railroads named. Electric trains of two or 
three cars would Le run hourly, the round trip to take four hours. 
If it is found impossible to provide electric power it is suggested 
that second-hand engines from the Manhattan Elevated be bought. 
The proposed route is nearly one hundred miles in length, and 
takes in the principal towns of the Genesee valley. 


NEW POWER-HOUSE AT LAFAYETTE, IND.—The Lafayette 
street car lines, which are a part of the Ft. Wayne & Wabash Valley 
Traction Company’s system, are to have a new power plant which 
will cost $200,000. The new power plant will be built on the site of 
the plant now in use, and will be constructed with a view to serv- 
ing interurban lines with power. The interurban line of the Ft. 
Wayne & Wabash Valley Traction Company is now building from 
Logansport to Lafayette. An extension from there to Attica, 
Williamsport, and eventually to Danville, Ill., is also proposed. It 
is understood that connections at Danville will be made with the 
McKinley syndicate, which proposes to. build a through line from 
Illinois across Indiana into Ohio. The eastern terminal will be 
Lima, Obio, and the western Champaign, Ill. 


CLEVELAND & SOUTHWESTERN TRACTION COMPANY 
ACQUIRES BRANCH OF THE B. & O.—It is unofficially announced 
that the Baltimore & Ohio has decided on the abandonment of that 
part of the Lodi branch of the road, running from Wooster to 
Millersburg, and that the line has been secured by the Cleveland 
& Southwestern for use as a traction line. The portion reported to 
have been purchased by the Traction company is nineteen miles in 
length. The line from Wooster south to Millersburg will be a 
valuable acquisition for the Traction company, which now runs its 
cars from Cleveland to Wooster. It is endeavoring to extend its 
service in the direction of Zanesville. By entering Millersburg over 
the Lodi branch it will be in a direct line to Zanesville, through 
Coshocton. The territory in that portion of the state is free from 
electrical competition and the Southwestern would have a clear 
field. 


EQUIPMENT FOR THE SYRACUSE & SOUTH BAY RAIL- 
ROAD—The Syracuse & South Bay Railroad Company is planning 
to have an electric locomotive, similar to, but smaller than, those 
built by the General Electric Company for the New York Central 
& Hudson River Railroad, to handle the freight on the electric rail- 
road between Syracuse and Oneida Lake, N. Y., as well as to haul 
passenger trains of eight or ten passenger cars whenever the traffic 
demands it. The company is now receiving estimates for its rolling 
stock. This will include twenty fifty-foot passenger cars and an 
equal number of trailers, which will be similar to the passenger 
cars, except that they will not be equipped with motors. In addi- 
tion to the passenger cars, ten freight cars will be purchased. It is 
estimated that the rolling stock will cost approximately $150,000. 
One and possibly two boats, for operation on Oneida lake, will be 
built this winter. 


SIERRA NEVADA POWER IN SAN FRANCISCO—On January 
1, 1906, the electric street car lines, and probably the cable cars of 
the United railroads in San Francisco will be operated with electric 
power generated in the Sierra Nevadas. The power will be gen- 
erated by the California Gas and Electric Company, which has made 
a contract with the railroad company to supply all of the electric 
power required for the operation of the street railroads for a period 
of twenty years from January 1, 1906. The supply is to be obtained 
from the “long-distance transmission lines” extended from the 
Sierras to San Francisco. In order to take care of any possible 
interruption of service from the long-distance transmission lines 
the California Gas and Electric corporation will install in San 
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Francisco a gas-making plant. The gas will be used for the purpose 
of operating gas engines direct-connected to electric generators. 
The order for these engines has been placed, and the first installa- 
tion will be three engines and dynamos of 4,000-kilowatt capacity 
each, making a total installation of 16,000 horse-power at San 
Francisco. 


NEW TELEPHONE EXCHANGE IN CINCINNATI—The new 
telephone exchange at the southeast corner of Canal and Racé 
streets was opened last week. This exchange is one of the finest in 
the country. The building cost $60,000. The third floor of the 
structure is devoted entirely to the operating room. There are 
lounging rooms on the second floor for the operators, and every- 
thing has been provided for their comfort. The ground floor con- 
tains a storeroom for telephone appliances and also a schoolroom 
equipped with switchboard to instruct new operators. The switch- 
board in the exchange cost $100,000, and is the largest type used 
by the Bell Telephone Company. The operating room is so arranged 
that another switchboard of the same capacity can be iustalled 
there. The ultimate capacity of the exchange is for 9,600 sub- 
scribers, and 1,500 trunk lines will enter the operating room. It 
was necessary in setting up the new switchboard to solder 
30,772,043 connections. The new manager of this exchange will 
be George C. Kappes, who is now the night manager at the main 
exchange. 


ELECTRICAL NOTES FROM MEXICO—The Mexican Electrical 
Tramways Company, Limited, secured the right of way some time 
ago for the construction of a double track to Churubusco. The 
company has three years in which to complete the double track to 
Churubusco. The work of laying the double track will be com- 
menced at once, and it will be completed early in 1900. The com- 
pany is to immediately electrify the mule line from Tacuba to 
Atzcapotzalco. All the necessary formalities have been complied 
with by the company, and the work wiil be begun at once. It is 
announced that a concession for the utilization of 7,000 litres of 
water per second of the Angulo or Zacapu river, in the state of 
Michoacan, for motive power, has been granted. Among the pro- 
visions of the concession there is one whereby Mr. Brunel is 
authorized to import free of custom-house duties all apparatus, 
machinery and tools, etc., which he may need for his power plant. 
Application has been made to the David Reyes Retana for a con- 
cession to erect the works requisite to use 60,000 litres of water 
from the Mescala or Balsas river, in the state of Guerrero, for 
irrigation and hydraulic power, from a point where the Poliutla 
river enters to another point fifty kilometres distant. 


PLAN TO REORGANIZE THE NEW HAMPSHIRE TRACTION 
COMPANY—The New Hampshire Traction Company, which oper- 
ates a number of lines throughout southeastern New Hampshire 
and which extend into Massachusetts, is being reorganized. A 
reorganization committee consisting of Charles F. Ayers, of Boston, 
and Alfred B. Foster and Otto T. Barnard, of New York, have sub- 
mitted a plan which provides for a foreclosure and the formation of 
a new corporation with $4,000,000 four per cent non-cumulative pre- 
ferred stock and $4,000,000 common stock. Bondholders are to 
receive fifty per cent of the par value of principal on their bonds in 
new preferred stock and fifty per cent in new common stock, while 
holders of the certificates of indebtedness will receive new common 
stock to the par value of their certificates. Holders of a majority 
of the bonds have assented to the plan of reorganization. ‘I'he New 
Hampshire Traction Company was organized two years ago by 
the New York Security Trust Company to consolidate the so-called 
Lovell system of railroads in southeastern New Hampshire, Un- 
satisfactory weather conditions seriously affected it from the time 
of its organization, and last November the company was obliged 
to fund two years’ coupons upon its $7,500,000 bonds into certifi- 


cates of indebtedness. Last winter the company sustained heavy 
losses. 


REDUCTION OF CAPITALIZATION OF THE NEW ORLEANS 
RAILWAYS COMPANY—The New Orleans Railways Company is 
making a reduction of $20,000,000 in its total capi alization, bring- 
ing the figures down from $80,000,000 to $60,000,000. When this is 
done steps will be taken by the state looking to the dismissal of 
the suit now pending in the civil district court to enjoin that cor- 
poration from doing business in Louisiana. The Railways Company 
was Organized under the laws of New Jersey to operate the various 
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street railway lines in New Orleans, the company acquiring the 
property of the old New Orleans Traction Company and also taking 
over the Carrollton company’s lines and those of the St. Charles 
street company and acquiring besides the Edison Electric Light 
Company and the New Orleans Gas Company. The company was 
capitalized at $80,000,000, of which $40,000,000 was represented by 
bonds, $10,000,000 by preferred stock and $30,000,000 by common 
stock. The fact that the capitalization has remained at $80,000,000 
bas peen a source of constant annoyance to the company. It has 
helped to make sentiment adverse to it in strikes, and it was taken 
as the basis for large increases in the assessments of the company. 
At the same time it tended to make the company unstable and con- 
stantly open to attack. Louisiana laws prohibit over-capitalization, 
and some months ago the attorney-general and Mr. Omer Villere 
brought suit against the company, challenging its right to do busi- 


ness in Louisiana. 
AUTOMOBILE NOTE. 


ELECTION OF OFFICERS AT THE AUTOMOBILE CLUB OF 
AMERICA—The following officers of the Automobile Club of 
America have been elected for the year 1904-1905: president, Dave 
H. Morris; first vice-president, Colgate Hoyt; second vice-presi- 
dent, William K. Vanderbilt, Jr.; third vice-president, Clarence 
Gray Dinsmore; treasurer, Samuel H. Valentine. Three governors 
to serve three years, class of 1907: James L. Breese, Melville D. 
Chapman and Harlan W. Whipple. The annual banquet of the 
Automobile Club of America will be held at the Waldorf-Astoria 
on Saturday evening, January 21, 1905, the closing night of the 
Automobile Show. 


ENGINEERING SOCIETIES. 


CINCINNATI BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The Cincinnati branch of the Ameri- 
can Institute of Electrical Engineers, by official invitation of the 
board of directors of the University of Cincinnati, was represented 
at the recent inauguration of Dr. Charles William Dabney as presi: 
dent. The committee consisted of the chairman of the local branch, 
Mr. B. A. Behrend; the secretary, Mr. Louis G. Bogen, and Messrs. 
D. Hall and C. S. Reno. Official recognition of the local chapters 
of the American Institute of Electrical Engineers is of considerable 
importance, as thereby their sphere of utility is enlarged and they 
become factors among scientific engineering societies. 


THE OHIO STATE UNIVERSITY BRANCH, A. I. E. E.—The 
Ohio State University branch of the American Institute of 
Electrical Engineers held its second meeting for the year at the 
Electrical Engineering building on November 16. An interesting 
paper was read by William K. Liggett of the New American 
Elevator Company, of Columbus, upon “Automatic Electric 
Elevators.” Mr. Liggett described the various devices by which 
automatic action was accomplished, calling attention to those 
features which were common to the different systems and those 
which were peculiar to each. He also explained the special diff- 
culties encountered in this line of work. A discussion followed 
in which Mr. Liggett answered many questions with regard to the 
operation of the automatic and electric elevators in general. The 
next meeting will be held on December 7 at the same place. 


PERSONAL MENTION. 


MR. C. E. CHURCHILL has joined the staff of the Phelps 


Company, maker of the well-known “Hylo” incandescent lamps, 
Detroit, Mich. 


MR. J. A. PAGE has assumed the local management of the 
Citizens’ Telephone Company at Potterville, Mich. Mr. Page takes 
the place of Mr. John F. Collins, who has resigned. 


SIR WILLIAM CROOKES has been awarded the Copley medal 
by the Royal Society of London for his long-continued researches 
in spectroscopic chemistry, on electrical and mechanical phenomena 


in highly rarefied gases, and on radioactive phenomena in other 
subjects. 


MR. CHARLES N. WOOD, who for several years has bee 
actively interested and a large owner in the Frank Ridlon Company, 
of Boston, has organized the Charles N. Wood Electric Company. 
246 Summer street, Boston. This company will deal in dynamos 
and motors, and in repairing and rewinding electrical machinery. 
Mr. P. J. Murphy, who was formerly associated with Mr. Wood 
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and is quite well known in the electrical industry of New England, 
bas joined forces with Mr. Wood, and the new house will begin 
business under the most promising auspices. 


PROFESSOR ERNBST RUTHERFORD, of McGill University, 
Montreal, Canada, has been awarded the Rumford medal by the 
Royal Society of London, for his researches in radioactivity and for 
his discovery of the existence and properties of the gases emanating 
from radioactive bodies. 


MR. CLARENCE D. CLARK has been appointed division 
superintendent of the California Gas and Electric Company, with 
headquarters at Napa, Cal. The section over which he has super- 
vision is known as the Tower division. This includes the counties 
of Contra Costa, Napa, Sonoma and Marin. 


MR. HAROLD FULWIDER, Denver, Col., has been elected presi- 
dent of the Electrical Enginearing Society of the University of 
Colorado. The members of this society are student members of the 
American Institute of Eleccrical Engineers. The society was 
organized by Dean Henry B. Dates. The secretary is Alvin J. 
Forbess. 


MR. THOMAS A. EDISON, it is announced in despatches from 
Berlin, is associated with the Bergmann Electrical Works, of Berlin, 
and.the Deutsche Bank, also of Berlin, in the establishing of a large 
electrical company. It is understood that the works will be located 
in Germany, and that Mr. Edison will be a member or the board 
of directors. 


MR. W. B. ESSON has commenced practising as a consulting 
engineer at 1 Victoria street, Westminster, London, England. Mr. 
Esson has for twenty years been occupying the post of chief 
engineer and manager to leading electrical firms abroad. His exten- 
sive experience will now be available for all matters connected with 
electrical undertakings. 


DR. LOUIS DUNCAN has become associated with the staff of 
the Allis-Chalmers Company, Milwaukee, Wis. Dr. Duncan has 
been retained as an expert in electrical patent work in connection 
with the electrical department, the Bullock Electric Manufacturing 
Company, Cincinnati, Ohio. This connection has been made possible 
by the recent retirement of Dr. Duncan from the chair of electrical 
engineering at the Massachusetts Institute of Technology. Dr. 
Duncan will continue to make his headquarters at 56 Pine street, 
New York city, where he will be in close touch with the legal and 
executive offices of the Allis-Chalmers Company. 


MR. O. L. REMINGTON, of the firm of William McLean & 
Company, Melbourne, Australia, left the United States last week 
for a trip through England and the Continent. It is his intention 
to be in New York about December 21 for a few days on his way 
back to Australia. Mr. Remington is open to negotiations with 
manufacturers desiring an Australian connection. William Mc- 
Lean & Company handle exclusively in Australia the products of 
the Bullock Electric Manufacturing Company, Cincinnati, Ohio; 
the Wagner Electric Manufacturing Company, St. Louis, Mo.; the 
Columbia Incandescent Lamp Company, St. Louis, Mo., and the 
Robbins & Myers Company, Springfield, Ohio. His New York 
address will be in care of the Astor House. 


ELECTRICAL SECURITIES. 


Despite the holiday and the irregularity in the movement of 
securities during the week ending November 26, a firm undertone 
was maintained, with sentiment possibly a little more evenly 
divided than has been the case for some months. There are a 
good many operators who apprehend a reaction at almost any 
moment, A reaction at this time would not be surprising, when it 
is remembered that the upward swing of security prices has been 
in progress since last March. Since that time there has been no 
serious, nor practically even temporary, interruption. A feature 
of the conditions since last June has been the ease with which 
money could be secured, and this has been largely responsible for 
the speculative boom which has taken place. A little hardening of 
money—which, by the way, seemed about to become a reality early 
in the week—would stem the tide of reckless buying. If, however, 
there was a halt in the activity of the stock market, it would not 
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indicate that any serious retrogression was due, as it is possible 
that the market at this time has largely discounted the trade 
improvement, considerable as this has been. It would not be a bad 
idea, in fact, to mark time for a short period, so that things could 
come to a more nearly normal state. 

During the week under consideration the steel stocks were the 
characteristic features of the market. In fact, it is plainly hinted 
in many quarters that if it had not been for the strength of these 
securities prices would have suffered a more serious decline. The 
apparent reason for the activity of the steel securities is the an- 
nouncement that orders are once again in excess of the product, 
and that there has been, in fact, an effort made to buy some 
material abroad. Advances in pig iron have been made, and there 
have been intimations that further advances for finished products 
will be an early development. Complaints of car shortages speak 
for the improved condition in the transportation industry. This 
shortage, however,.may be the result of the retrenchments which 
many railroad companies inaugurated some time ago. The fact, 
however, that the transportation business is feeling the necessity 
of greater service reflects the general improvement of industrial 
conditions at large. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 26. 


New York: Closing. 
Brooklyn Rapid Transit................0.. 68 
Consolidated Gas. ........ ccc ccc ccc cece eee 215 
General Electric......... ee er ee ee 192% 
Interborough Rapid Transit......... pees 169 
Kings County Blectric............... ccc wee 202 
Manhattan Blevated.............cccc cee cees 167% 
Metropolitan Street Railway............... 122% 
New York & New Jersey Telephone........ 160 
Westinghouse Manufacturing Company...... 198 


The annual stockholders’ meeting of the Metropolitan Street 
Railway Company will be held December 5, at 12 m. 

To anticipate by a year the date when the absolute guarantee of 
7 per cent on Manhattan Railway Company stock takes effect, the 
Interborough Rapid Transit Company has agreed to pay on 
January 1 a dividend of three-quarters of 1 per cent on Manhattan 
stock, in addition to the regular dividend of 1% per cent. There. 
after 13%, per cent will be paid quarterly on the stock. 

At a special meeting of the stockholders of the Commercial 
Cable Company, held November 22, it was unanimously decided 
to amend the company’s certificate of incorporation. The com- 
pany now has power to dispose of and purchase the stocks and bonds 
of any foreign or domestic corporation. The company also has 
power to lease or sell its property and franchises to any telephone 
or telegraph corporation. 


Boston: Closing. 
American Telephone and Telegraph........ 145% 
Edison Electric Illuminating............... 248 
Massachusetts Electric................0008- 62 
New England Telephone..................- 134 
Western Telephone and Telegraph preferred. 100 

Philadelphia : Closing. 
Electric Company of America.............. 10% 
Liectric Storage Battery common........... 831% 
Electric Storage Battery preferred......... 831% 
Philadelphia Electric...................... 8 
Philadelphia Rapid Transit................ 18% 
United Gas Improvement.................. 104% 

Chicago: Closing. 
Chicago Telephone..............0ccccceeee 142 
Chicago Edison Light....................2- 168 
Metropolitan Elevated preferred............ 67 
National Carbon common..............eeee. 451% 
National Carbon preferred................. 1093 
Union Traction common................... 13% 
Union Traction preferred............cecee08 45 


The directors of the South Side Elevated Railroad have de- 
clared the regular quarterly dividend of 1 per cent on the capital 
stock, payable December 31. Books close December 21 and reopen 


January 1. 


pr c a a a m a 


—— M 

-— me 
———— 

——— 


— 


- — 


944 


ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH. 


PIERCE, NEB.—Daniel Duff has been granted a telephone 
franchise. 


MOBILE, ALA.—The line of the Eastern Shore Telephone to 
Mobile is now in operation. 


GARDEN, OHIO—The Enterprise Telephone Company is re- 
building its lines at this place. 


DELANO, MINN.—A telephone line will be built through this 
place from Watertown to Lynndale. 


WORCESTER, MASS.—A new switchboard has been installed 
at the Millbury central exchange. 


EDINA, MO—The Barnett Telephone Company will probably 
build a line from this place to Baring. 


OAKDALE, IOWA—Thomas Heyland will build a line to con- 
nect with the Cedar Valley telephone line. 


NORTH NEWARK, N. J.— rhe telephone company is extending 
its line to connect with the line at Caroline. 


IOWA FALLS, IOWA—A new telephone company has asked 
for a franchise to build a local exchange here. 


NEWARK, N. J.—The People’s Rural Telephone Company has 
over 100 subscribers to start with at Woodstown. 


DOYLESTOWN, PA.—It is proposed to erect a telephone system 
along the Philadelphia and Easton trolley at once. 


STERLING, 1LL.—The Deer Grove Mutual Telephone Company 
is at work on a line from Hahnaman to Deer Grove. 


TROY, N. Y.—The Hudson River Telephone Company is plan- 
ning to install a new telephone system in Poughkeepsie. 


PLAINFIELD, N. J.—The Farmers and Merchants’ Telephone 
Company will extend its line to Cokesbury, Hunterdon County. 


WEST DE PERE, WIS.—The Wisconsin Telephone Company 
will build a line from this place to Rockland in the near future. 


CAWKER CITY, KAN.—The Limestone Farmers’ Telephone 


Company will build several new lines. E. M. Dietz is president and 
manager. 


SALT LAKE CITY, UTAH—Work is to commence at once on 


rebuilding the telegraph line from Milford to Uvada along the Salt 
Lake route. 


EASTON, PA.—The Lehigh Telephone Company will install a 


twenty-line branch exchange switchboard in the new Allentown 
National Bank Building. 


GOSHEN, IND.—The Bell Telephone Company is putting in 


a second toll line from here to Ligonier and establishing a toll 
station at that place. 


ERIE, PA.—Lawrence County farmers have organized a tele- 
phone company which, it is said, is to be the beginning of a rural 
system covering western Pennsylvania. 


EUGENE, ORE.—The Eugene-Florence-Elmira Telephone Com- 


pany is constructing a line from this city to the mouth of the 
Siuslaw river, a distance of eighty miles. 


MARION, IND.—The Bell Telephone Company is making some 


extensive improvements in Grant County and is now extending its 
lines from Marion through to Huntington. 


CULLMAN, ALA.—Walter Cable has sold for $2,000 his half 


interest in the Cullman telephone system to S. L. Sherrill, of 
Hartselle, who owns the other half interest. 


CREWE, VA.—It is stated that the rural line being built 
through Nottoway and adjoining counties will come into Crewe 
and connect at the present central office with the local line. 


LOGANSPORT, IND.—The Independent telephone system at 
Bunker Hill has been sold to the Bell Telephone Company. The 
plant was installed two years ago, and has done a large business. 


FROST, IOWA—The Erhdahl Telephone Company has recently 


elected officers as follows: M. R. Erhdahl, president; C. C. Erhdahl, 


vice-president; O. J. Nelson, secretary; S. L. Hovland, treasurer. 
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OSAGE CITY, KAN.—A local telephone company has been 
organized here and officers organized as follows: 


William Sanders; secretary, Luther Anderson; 
Johnson. 


president, 
treasurer, 0O. M. 


RACINE, WIS.—The directors of the Citizens’ Telephone Com- 


pany at a meeting decided to expend $30,000 for the erection and 
thorough equipment of a modern central station. 
has 2,000 subscribers. 


LEWISTON, ME.—The Northeastern Telephone Company is 
considering the question of builaing a spur from its main line at 


Turner Centre to Keen’s Mills. A franchise has been granted the 
company to do business in Bangor. 


The company 


COUNCIL BLUFFS, IOWA—The Independent Telephone Com- 
pany, of Council Bluffs, has filed articles of incorporation in the 


county recorder’s office and also placed its application for a fran- 
chise on file in the city clerk’s office. 


NEWARK, N. J.—The Farmers and Merchants’ Telephone Com- 
pany is arranging to extend its line from Annandale to Cokesbury. 


This telephone company is entirely local and will connect every 
town and hamlet in Hunterdon County. . 


NEWARK, N. J.—The Chester local telephone company has 
about forty subscribers and is making preparations to extend the 


service into suburban territory. Alonzo P. Green is president, 
and George E. Conover secretary and treasurer. 


BARTON, N. Y.—The Ross Hill-Barton sndependent Telephone 
Company at a recent meeting transacted all preliminary business 
and appointed a construction committee. The company is now in 
readiness to begin construction work immediately. 


BLOOMINGTON, NEB.—A new telephone company has been 
organized in this city and will build lines to Kensington, Agra 
and other surrounding towns. The officers are: Frank Donovan, 
president; J. B. McCullough, treasurer; S. Horn, secretary. 


ALVIN, TEX.—The Southwestern Telegraph and Telephone 
Company has purchased the Alvin & Angleton Telephone Company, 
including the local exchange at this place. The Southwestern will 


at once put in a more complete system and make other needed 
improvements. | 


BUFFALA, N. Y.—Announcement is made of the merger of the 
Oneonta Independent Telephone Company with the Central New 
York (Bell) Company. Through this move all the telephone 


service in Oneonta and the towns in that section passes into the 
hands of the Bell company. 


DUNDEE, N. Y.—At the recent annual meeting of the Tyrone 
Telephone Company the following directors were chosen: Philander 
LaFever and Monroe Sutton, Dundee; Eugene Bigelow, Charles 


Losey, Altay; Charles Shaffer, D. S. Crawford, 8. Alden Van Liew, 
Tyrone; and Stephen Switzer, Bradford. 


STITTVILLE, N. Y.—The Stittville & Camroden Rural Telephone 
Company has been organized and has elected the following officers: 
C. H. Evans, president; Robert Charles, vice-president; 0. E. 
Jones, secretary; John Evans, treasurer; trustees, Hugh W. Rob 
erts, J. B. Jones and G. W. Jones; general manager, Ellis D. Jones. 


WASHINGTON, GA.—Arrangements have been completed where- 
by the Washington Telephone Company will connect all parts of 
Wilkes County. The local exchange has just finished putting in 
cables on the principal streets and the installation of an entire new 


system. It has also connected with the Southern Bell Telephone 
and Telegraph Company. 


OMAHA, NEB.—Additional cables, costing about $35,000, are 
being laid by the Nebraska Telephone Company, the lines running 
to the residence district of the city. The company has been can: 
vassing for new subscribers at the reduced rates, which go into 


effect on January 1, and it is for the accommodation of these that 
the new lines are being laid. 


PITTSTON, PA.—The Hollenback Telephone Company will be 
gin work on the construction of a line that will run between 
Wapwallopen, Hobbie, Dorrance, Pond Hill and other places in 
that vicinity. The company is made up of citizens living along thé 


line, M. W. Bittenbender being the president. The office of the 
company will be at Wapwallopen. 


> 
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HONESDALB, PA.—The Stroudsburg & Bushkill Telephone 
Company has made a survey to Portland and will extend its line 
to that place and there connect with the Slate Belt company’s lines, 
also with the lines running to many towns in New Jersey and New 
York. The material for the extension has been ordered and the 
construction will be commenced at once and pushed to completion 


with all possible speed. 


TROY, N. Y.—The Western Union Telegraph Company has 
notified the city that it has decided to place all its wires in the 
business part of the city underground. This action was taken at 
a meeting of the directors held recently in New York. Work on 
the construction of the conduits will soon be begun. The Postal 
Telegraph Company has already placed its wires underground in 
the central part of the city. 


LYNCHBURG, VA.—A force of workmen is at work near 
Danville on the erection of two new long-distance telephone lines 
between Danville and this city. These new circuits will be con- 
structed of No. 12 copper wire and will add considerably to the 
service between the two cities. The only line that connects Lynch- 
burg and Danville now is a single line, on which all of the long-dis- 
tance business, as well as considerable local work, is done at inter- 


mediate stations. 


CONNELLSVILLE, PA.—Work has been started on a through 
wire for the Tri-State Telephone Company between the Connells- 
ville office and Baltimore. With its completion the Tri-State will 
have its first through connection from Pittsburg to the East. The 
company now has western Pennsylvania thoroughly covered. The 
whole of this winter will be required to build the Baltimore line. 
All the intermediate towns and cities, of course, will be tapped on 


the through trunk line. 


JERSEYVILLE, ILL.—The Jerseyville city council at a special 
meeting granted a franchise to the Kinloch Long-Distance Tele- 
phone Company of Missouri to construct a line through the city and 
to establish eight toll stations. The Kinloch company has already 
constructed a line from Alton to the Jerseyville city limits. The 
Kinloch line will join the Illinois Telephone Company’s line north 
of Jerseyville. As soon as the line in Jerseyville is completed it 
is stated that long-distance lines will be built to Grafton and into 
Calhoun County, to be united with the independent lines in that 
section. 


SOUTH BEND, IND.—As a result of a conference between 
several officers of the Central Union Telephone Company some 
important changes will be made in the local equipment of the com- 
pany which will greatly improve the service. The improvements 
will cost several thousand dollars and work will begin at once. 
Among the improvements will be the installation of 32,000 feet 
of cable in addition to the underground cable now being placed 
in position to take care of the outlying districts, the present sys- 
tem not being of sufficient capacity to accommodate the rapidly 
increasing business. 


MARION, IND.—John Golding, who is also principal stockholder 
in the Sims Telephone Company, has sold his franchise in Converse 
to the Amboy Home Telephone Company. The franchise through 
the streets and alleys of Converse, which is for fifty years, was 
granted Mr. Golding May 29, 1902. It has since been used by the 
Greentown company. The Amboy, Sims and Greentown plants are 
independent, and do not have connection with the Bell system here. 
W. H. Myers, manager of the Amboy company, states that connec- 
tion will be made with Converse at once; also that a switchboard 
will probably be placed here next spring. 


BINGHAMTON, N. Y.—Arrangements are being made by the 
Independent Telephone Company to construct a telephone exchange 
at Oxford from which two wires will be strung to Greene, connect- 
ing at that point with the Chenango Valley company, which in 
turn will connect with the York State company at Chenango Bridge, 
thus bringing this city into direct communication with these places 
over the York State lines. In əddition to this, plans have been 
formed for the establishment at Endicott of a telephone exchange 
to serve about seventy-five patrons at both Union and Endicott 
with all-day, all-night and Sunday service. 
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ELECTRIC LIGHTING. 
JOPLIN, MO.—The light plant, owned by the city, has been 
destroyed by fire. 
BEAR LAKE, MICH.—Work is being pushed on the new elec- 
tric lighting plant at St. Ignace. 
SOUTH BOARDMAN, MICH.—There is a prospect of an electric 
light plant being established here. 


MONTREAL, QUEBEC—Estimates are being prepared for an 
electric lighting plant at Charlottetown. 


SANDERSVILLE, GA.—The new electric light plant and water- 
works system have been placed in operation. 


WILKESBARRE, PA.—The Shawnee Electric Light Company 
has been granted a franchise in Edwardsville. 


WARWICK, N. Y.—The citizens of Monroe are considering the 
matter of installing a municipal electric plant. 


CARBONDALE, PA.—The ordinance granting the Lackawanna 
Valley company a contract for street lighting for three years has 


been passed. 


WAVERLY, IOWA—At an adjourned meeting of the city coun- 
cil of Waverly the Healy electric light plant was purchased. The 


price paid was $13,500. 


SAYVILLE, N. Y.—The Sayville Electric Light and Power Com- 
pany will install a new dynamo and engine. This will necessitate 
the enlargement of the present building. 


ST. JOSEPH, MO.—The contract for building the new power- 
house for the municipal electric street-lighting plant has been 
awarded by the board of public works to Warner Bros. at their 
bid of $13,291. 


SARNIA, ONT.—The Wallaceburg Electric Light Company has 
been reorganized. The new officials are as follows: W. u. McRae, 
president; D. C. McDonald, vice-president; Hugh C. Stonehouse, 
secretary-treasurer. i 


PLATTSMOUTH, NEB.—The Plattsmouth gas and electric light 
plant has been sold to the Nebraska Lighting Company, Charles C. 
Parmele, president. The company has filed articles of incorporation 
in the sum of $100,000. 


` AZUSA, CAL.—At a recent meeting negotiations were con- 
cluded whereby the city of Azusa purchased from the Azusa 
Electric Lighting and Power Company the local plant, the com- 
pensation being $2,300. 


DAVENPORT, IOWA—The Black Hawk Electric Company has 
been awarded the contract for the installation of an electric plant 
at Searcy, Ark. The work is to be completed March 1, and will 
involve an expenditure of $20,000. 


CLIFTON SPRINGS, N. Y.—The contract for the building of 
the electric light plant has been let to R. Morphy and A. Barry. 
The work has been commenced and will be pushed. Nearly all the 
poles for the system have been received here. 


EASTON, PA.—The Monroe County Water Company has been 
granted a franchise to plant its poles and erect wires on the streets 
of Stroudsburg. It is the intention of the company to furnish 
electrical power to the various industrial plants of that borough. 


ANADARKO, OKLA.—The city council of Anadarko has decided 
to build a municipal lighting plant, and has employed an engineer 
to furnish estimates and plans. It is the intention of the council 
to operate the lighting system in connection with the waterworks 
system. The waterworks will be in operation within sixty days, 
and the council expects to be able to light the city within ninety 
days. 

LINCOLN, NEB.—The Middle Loup Electric Power Company 
proposes to construct an electric power plant at Comstock, Custer 
County, and will spend more than $35,000 in equipping a water 
power on the Middle Loup river. An application to construct a 
dam across the river, to cost $25,000, and a race to cost $10,000, has 
been filed with the secretary of the state board of irrigation by 
John Dierks on behalf of the proposed power company. The plant 
will be one of the largest electric power plants in the state and 
it is proposed to distribute power to the towns of the vicinity. 
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NEW INCORPORATIONS. 
NILES, MICH.—Niles & Buchanan Railway Company. $25,000. 


NEW HAMPTON, N. H.—Winona Telephone Company. $2,500. 


- JERSEY CITY, N. J.—Monterey Water, 


Sewer and Power 
Company. $4,000,000. 


OXFORD, N. Y.—Oxford Valley Telephone Company. 


Increased 
from $1,000 to $5,000. 


NORWALK, IOWA—Middle Branch Telephone Company. $1,200. 
Incorporators: W. A. Cotinam and others. 


PORTLAND, ME.—L. C. Smith Transit Company. $250,000. 
Incorporators: M. W. Baldwin and G. I. Knight. 


MADISON, WIS.—The White Oak Telephone Company, of White 


Oak Springs. $2,500. Incorporators: H. A. Beckwith, Joseph 
Edge. 


SPRING VALLEY, ILL.—Spring Valley Lighting and Power 


Company. Incorporators: John McFadden, Reinhold Reichardt, 
Harry E. Brown. 


MORRISON, ILL.—Rock River Hydroelectro Milling and Power 


Company. $50,000. Incorporators: George A. Whitcomb, Edward 
A. Smith, Harvey S. Green. 


TRENTON, N. J.—The Inca Company. To operate electric 


plants, etc. $150,000. Incorporators: Felix Emmannelli, Alexander 
T. Garbe, Henry A. Bingham. 


JERSEY CITY, N. J.—Public Survey Company, of St. Cloud, 


Minn. $125,000. Incorporators: R. L. Gale, C. L. Campbell, E. E. 
Clarke, all of St. Cloud, Minn. 


COLUMBUS, OHIO—The Cuyahoga Light and Power Company. 


$25,000. Incorporators: A. Lowenthal, E. Umstetler, C. L. Denton, 
H. J. Caldwell and M. W. Little. 


HOUSTON, TEX.—Elmira & Eastern Transportation Company. 
$10,000. Incorporators: Thomas S. Foster, M. L. Womack, of Hous- 
ton, and W. B. Clint, of Elmira. 


MONTGOMERY, ALA.—The Baldwin County Telephone Com- 
pany. $6,000. Incorporators: Aaron Moog, R. A. Hall, John Miller, 
John H. Cross and V. M. R. Schowalter. 


PORTLAND, ME.—Grand Rapids-Muskegon Water Power Com- 


pany. $1,000,000. President, J. G. Emery, Jr., Muskegon, Mich.; 
treasurer, D. D. Erwin, Muskegon, Mich, 


ESTHERVILLE, IOWA—Emmett County Telephone Company. 
$50,000. President, I. O. Isham; vice-president, M. B. Miller; 
secretary, A. J. Sanders; treasurer, J. B. Binford. 


LANSING, MICH.—The Incandescent Light and Power Com- 
pany. $600,000. Incorporators: Sherman R. Miller and George H. 
Paine, of Detroit, and Joseph Stubbers, of Cincinnati, 


COLUMBUS, OHIO—The Citizens’ Heat, Light and Power Com- 
pany. Incorporators: Anthony Howells, William L. Davis, Austin 


C. Brant, Winfield S. Shirtzer, Harry H. Miller, William R. Zol- 
linger. 


MOUNT OLIVE, N. C.—Mount Olive Light and Power Com- 
pany. $100,000. Incorporators: X. T. Keel, William Maxwell, 
J. W. Williamson, J. A. Smith, M. T. Breazeale, D. B. English, 
L. P. Aaron and J. W. Keel. 


BALTIMORE, MD.—United Telephone and Telegraph Company 
$10,000. Directors: V. Smith, J. H. Stoner, M. E. Sollenberger, 
W. H. Gelbach, I. E. Yost, Jeremiah Zullinger, J. M. Newcomer. 
D. M. Wertz, V. B. Good and Samuel Dreyfuss. 


PORTLAND, ME.—Commonwealth Power Company. $4,000,000. 
President, W. A. Foote, Jackson, Mich.; treasurer, G. W. Ritchie. 
Kalamazoo, Mich.; clerk, W. M. Bradley, Portland, Me.; directors 
as above named, and E. P. Robertson, Albion, Mich.; E. C. Nichols 
and G. W. Mechem, Battle Creek, Mich. 
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ELECTRIC RAILWAYS. 


MOORHEAD, N. D.—A franchise has been granted for an 
electric railway. 


SPRINGFIELD, OHIO—On December 23 the Xenia & Springfield 
traction line will be again offered for sale. 


OAKLAND, CAL.—The Oakland Traction Company has secured 
the franchise to build an electric road along College avenue. 


CLAYTON, N. J.—New York capitalists are said to be interested 


in the construction of an electric line from Woodbury to Vineland, 
to pass through Clayton. 


LOS ANGELES, CAL.—Signal Hill Improvement Company, of 
Long Beach, has completed surveys for an electric road from Long 
Beach to the top of Signal Hill. 


SPOKANE, WASH.—The engineers of the Spokane Power and 
Transportation Company surveyed the proposed line from Crystal 
City to Mondovi, a distance of thirty-seven miles. 


MIDDLETOWN, PA.—The Philadelphia, Lancaster & Harrisburg 
Electric Railway Company, the backers of which are Edgar A. 


Tennis and Drexel bank of Philadelphia, will build a trolley line 
to connect with its road at Coatesville. 


JACKSON, MICH.—A franchise has been granted to William A. 
Boland, of Grass Lake, and Worrall Wilson, of Jackson, to build 
an electric road through Leslie, said road to run through the main 
street of the town. The third-rail system will be used. 


FAIRMONT, W. VA.—The Fairmont & Clarksburg Electric 
Railroad Company has concluded to extend its line from Middle- 
ton to Clarksburg at an early date. It is the intention of the com- 
pany to start the work early next spring and push it to completion. 


BOSTON, MASS.—The Middleboro, Wareham & Buzzard’s Bay 
Street Railway will be sold at auction on December 7 at Middleboro, 
and the Bristol County Street Railway will be sold at Attleboro 


December 17. Both roads went into the hands of receivers last 
spring. 


NEW YORK, N. Y.—A reorganization committee for the New 
Hampshire Traction Company has been formed, consisting of Otto 
T. Bannard, chairman, president of the New York Security and 


Trust Company, and Alfred D. Foster and Charles F. Ayer, of 
Boston. 


LANGHORNE, PA.—Directors of the Feasterville and Richboro 
turnpike have sold five miles of the road, from the city line to 
Richboro, to Langhorne parties for $5,000. It will be used for the 


proposed trolley line from this town, through Trevose and Feaster- 
ville, to Somerton. 


LATROBE, PA.—A charter has been granted to the Latrobe-Mt. 
Pleasant Street Railway Company. Its route will be by way of 
Pleasant Unity and will embrace Lycippus, Hostetter, Klondike and 


several other mining towns. Mt. Pleasant and Pittsburg promoters 
are the stockholders. | | 


MURPHYSBORO, ILL.—The city government of Anna, 11l., has 
granted a franchise to the Union County Traction Company, and 
work will be commenced at once on a line to connect Anna and Jones- 


boro. The construction of a large electric light plant to supply 
both cities will also begin immediately. 


GUTHRIE, O. T.—S. L. Nelson, of Fort Wayne, Ind. William 
McKintry, of Champaign, Ill., George Duncan and Edward Wood- 
man, of Portland, Mo., are arranging for the construction of an 
electric interurban, which will connect Oklahoma City, Norman 
and Lexington, in Oklahoma, with Sulphur Springs, I. T. 


PUTNAM, CT.--The Providence & Danielson Electric Rail- 
way Company intends to build a power-house at North Sterling, 
using water power instead of coal. The plan is to build a dam 
thirty-six feet high across the Quadic brook. From government 


surveys it is calculated that the reservoir will extend to Killingly, 
a distance of five miles, 


NASHVILLE, TENN.—Charles E. Dyer, of Tullahoma, repre 
senting Chicago capitalists, has submitted a proposition to the 
people of Lynchburg and Moore County to the effect that he will 
build and equip an electric freight and passenger railway from 
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Tullahoma to Lynchburg if they will subscribe about $50,000 to 
the construction and equipment of the road. The distance is twelve 
to fourteen miles. 

VINELAND, N. J.—Work has been completed on the survey of 
the proposed trolley extensions of the Camden, Gloucester & Wood- 
bury Railway lines from Almonesson to Blackwood, and from 
Mantua to Mullica Hill. The right of way between the two latter 
towns has been obtained, and it is said work on the line will con- 
tinue through the winter. The proposed route to Clayton through 
Pitman has been abandoned for the present. 

CANTON, OHIO—Arthur Wright, C. L. Morgan and G. R. Gyger, 
of this city. have qualified as directors of the Akron-Alliance Con- 
necting Railway Company. The company some time ago secured 
a right of way between the two towns of Akron and Alliance and 
all the surveying was done, but actual work was never started. 
The company is now being reorganized and new men will be placed 
at the head of affairs in the hope of pushing the project through. 


IOWA CITY, IOWA—An interurban line from Iowa City to Chi- 
cago is regarded here as practically certain. The Iowa part of the 


line from here to Davenport, through Tipton, was incorporated two. 


weeks ago by Steven Bradley, Milton Remley, C. S. Ranck and other 
men of this city. The financial backers of the Davenport-Iowa 
City line are the same men who are planning the line from Rock 
Island to Dixon and who are operating the interurban from Dixon 
to DeKalb and DeKalb to Aurora. 

HILL CITY, MINN.—It is reported here that the Duluth, Mis 
sabe & Northern Railway Company will build nine miles of spur 
tracks in the Hibbing mining district during the coming winter. 
It is understood that one of the spurs will connect the village of 
Chisholm with the main line, and that passenger service will be 
given that place. Connections will be made with several new 
properties now being developed by the Oliver Iron Mining Company 
of the United States Steel Corporation. 

CHICAGO, ILL.—Evanston capitalists have formed a company 
to build an electric line trom that city west to Golf, the station 
on the St. Paul railroad, near the Glen View golf grounds, and to 
build feeders to Niles Center and Grosse Point, a distance of twelve 
miles. The name of the new company is the Evanston Interurban. 
Work will begin in January, and it is expected the road will be 
in operation by the time the golf season opens. Trains are ex- 
pected to run every twenty minutes each way. 


PHILADELPHIA, PA.—The Bloomsburg & Millville Street 
Railway Company, with a capital of $60.000, has been chartered. 
The charter of the company gives it an existence of 999 years and 
the route is about ten miles in length. The officers of the company 
are: president, C. W. Miller; directors, L. E. Waller, C. C. Pea- 
cock, C. M. Creveling, James C. Brown and F. E. Miller. The road 
will be financed by E. W. Darlington, of Philadelphia, and construc- 
tion will be started in the near future. All arrangements have 
been practically completed. 

CINCINNATI, OHIO—At a meeting of the directors of the 
Toledo & Ohio River Railway Company it was reported that right 
of way valued at $200,000 had been secured to build a line from 
Galina, Ohio, to Ironton, and that the work would begin early in 
the spring, all the surveys having been made. The new line will 
be owned by the Cincinnati, Hamilton & Dayton Railway and will 
give that road an independent entrance into Ironton. At this 
meeting J. H. Bromwell was elected president; Walter S. Parks, 
vice-president, and F. M. Carter, secretary and treasurer. 


AMHERST, MASS.—The annual meeting of the stockholders 
of the Amherst & Sunderland Street Railway Company was held 
recently. The following directors were chosen: Walter D. Cowls, 
Mason A. Dickinson, Theodore L. Paige, F. L. Whitmore, H. B. 
Edwards, C. F. Deuel, E. D. Marsh. The directors chose the fol- 
lowing officers: president, W. D. Cowls; vice-president and treas- 
urer, H. A. Dickinsen; secretary, C. H. Edwards; superintendent, 
H. M. Aldrich; executive committee, W. D. Cowls, M. A. Dickin- 


‘son, T. L. Paige. The gross receipts of the year have been 


$31.633.81: operating expenses, $28,451.01; net income, $3,182.80. 


SILOAM SPRINGS, ARK.—The Siloam Springs Electric Rail- 
road, Power and Improvement Company has been organized here 
with a capital stock of $500,000. The corporation is to build. equip 
and operate an electric railroad, commencing at Siloam Springs, 
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to run up the Illinois river to a point about twelve miles due east 
from this city, near the junction of the Illinois and Osage rivers. 
The water of the Illinois river will be utilized to develop power to 
operate the electric dynamos. The available power is practically 
unlimited, certainly ample for all the needs of an extensive system 
of electric roads and the demands of a city of 25,000 people. Power 
for manufacturing and other plants can be profitably transmitted 
twenty-five or thirty miles. 


MUNCIE, IND.—The preliminary survey for the Northwestern 
Ohio Traction Company’s proposed line from Celina, Ohio, to Muncie 
has been completed and work on the road will soon begin. The road 
will run through Portland, Redkey, Dunkirk, Albany and at Celina 
will connect with the company’s iine to Lima, Wapakoneta and way 
stations. The Dayton & Muncie Traction line between Dayton, 
Ohio, and Muncie will be in complete operation by January 1, 
it is said. The wire has been strung and the rails laid within 
about three miles of this city, though the road is now only oper- 
ating from Winchester eastward. It is officially announced that 
plans have been completed and most of the right of way obtained 
for the Indianapolis & Southwestern’s road from Toledo, Ohio, to 
Indianapolis by way of Muncie. 

STAFFORD SPRINGS, CT.—-Preliminary surveys are being 
made for an ambitious street railway in this locality. The pro- 
posed line will run from Stafford Springs irregularly westward 
and will connect with the tracks of the Hartford & Springfield 
Street Railway Company, near the Massachusetts state boundary. 
The route is about twenty-seven miles long and it runs through 
a succession of villages lying in the northern part of Tolland and 
Hartford counties. It touches the Crystal Lake region, and, accord- 
ing to its promoters, would be likely to develop a large summer 
pleasure travel. For a considerable distance the contemplated 
trolley will run on private land. It is understood that options 
on needed rights of way have already been secured. The promoters 
of the enterprise will apply to the next session of the General 
Assembly for a franchise. 


EDUCATIONAL. ` 
THE WORCESTER POLYTECHNIC INSTITUTE—The Novem- 
ber issue of the Journal of the Worcester Polytechnic Institute 
contains the interesting paper by Professor Harold B. Smith, en- 
titled “Notes on Experiments with Transformers of Very High 
Potentials,” which was read at the recent International Electrical 
Congress, and a contribution entitled “The Specific Heat of Super- 
heated Steam,” by Sidney A. Reeve. i 
THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH- 
NOLOGY—The Thomas S. Clarkson Memorial School of Tech- 
nology, Potsdam, N. Y., held founder’s day exercises on Wednes- 
day evening, November 30, at eight o'clock. The address was de- 
livered by General William Sooy Smith, consulting engineer, Chi- 
cago, Ill. General Smith has had a large experience in engineering 
work with the United States Army, and later as civil engineer in 
the design of large bridges, subaqueous tunnels, lighthouses, etc. 


LEGAL NOTE. 

FOUR SUITS FOR INFRINGEMENT OF INCANDESCENT 
LAMP PATENTS—The General Electric Company has brought suit 
against the Jaeger Miniature Lamp Manufacturing Company, of 
New York city, and the American Endoscopic Company, of Provi- 
dence, R. I., for infringement of an incandescent lamp on patent 
granted to Thomas A. Edison, No. 444,530, in which suits the Edison 
Electric Light Company is complainant. The General Electric 
Company is complainant in two suits which have been started 
against the Germania Electric Lamp Company. for infringement of 
patents granted to Spiller and Massey, No. 537,493, and Mark H. 
Branin, No. 532,760. The bills of complaint in these four suits 
were filed on November 22. 


RECEIVERSHIP NOTE. 

TRACTION COMPANY IN RECEIVER'S HANDS—It is reported 
from Lexington, Ky., that the Fayette circuit court has ordered the 
Blue Grass Consolidated Traction Company into the hands of a 
receiver, for the purpose of winding up its business affairs and 
disposing of its interests to satisfy claims and liabilities which are 
being pressed against the company. The corporation is owned and 
controlled by George B. Davis, of Detroit, Mich., and was originally 


incorporated for $7,000,000. 


— 
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AUGUST MIETZ, 128 Mott street, New York city, manu- 
facturer of the Mietz & Weiss oil and gas engine, has been awarded 
a gold medal and special diploma at the Louisiana Purchase Expo- 
sition for this engine. 


THE CHARLES N. WOOD ELECTRIC COMPANY, 246 Sum- 
mer street, Boston, Mass., has been established by Mr. Charles N. 
Wood, late of the Frank Ridlon Company, of Boston. The company 
will deal in dynamos and motors, and will undertake the repairing 
and rewinding of all classes of electrical machinery. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, is dis- 
tributing bulletins Nos. 7030, 7035 and 7040. Bulletin No. 7030 
describes multiple series, constant-current arc lamps for direct- 
current circuits. No. 7035 describes multiple, constant-potential- 
alternating-current arc lamps, and No. 7040 describes multiple, 
constant-potential, direct-current arc lamps. 


GEORGE H. BUCKMINSTER & COMPANY announce that 
George H. Buckminster and Charles F. White have entered into a 
partnership for the purpose of conducting an electrical specialty 
business at 155 Milk street, Boston, Mass. The new firm will aim 
to give its customers careful, intelligent and prompt service, and 
to furnish them with electrical specialties of good quality at reason- 
able prices. 


THE P. M. FLETCHER COMPANY has recently been formed by 
Mr. P. M. Fletcher, who for the past eleven years has been manager 
of the retail department’ of the Western Electric Company. The 
company will handle electrical supplies for contractors and isolated 
plants around New York, and has as its specialty the Shelby incan- 


descent lamp. The company is located at 111 Chambers street, 
New York city. 


THE ALLISCHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that its New England offices, which have been in the Board 
of Trade Building, Boston, Mass., and the offices of its electrical 
department—the Bullock Electric Manufacturing Company—in the 
Journal Building, Boston, were consolidated on December 1 and 
removed to the State Mutual Building, 50 Congress street. Mr. 


George H. Berg will be the manager in charge of the consolidated 
offices. 


THE AMERICAN ELECTRIC SIGN COMPANY, 133 Summer 
street, Boston, Mass., is manufacturing electric signs which, it is 
claimed, reduce the number of lamps and the candle-power of the 


` lamps to such an extent that a saving of over fifty per cent in the 


operating expenses is secured, at the same time producing brilliant 
lighting effects. The company has moved into its new factory in 
south Boston, and is working night and day to meet the demand 
for its production. 


THE WILMINGTON FIBRE SPECIALTY COMPANY, 104 West 
Fourth street, Wilmington, Del., is manufacturing a complete line 
of hard fibre in sheets, tubes, rods and special forms. The com- 
pany is prepared to promptly execute orders for hard fibre in a mul- 
titude of forms, for insulation or mechanical purposes. The com- 
pany states that it is an independent manufacturer, unhampered 
by agreements, and can make attractive inducements to consumers 
of this class of goods. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, has equipped a very complete miniature lamp 
department in its lamp factory. The candelabra goods are equipped 
with the spiral filament, the same as in the “Sterling Special” 
lamps. The company has on hand a stock sufficiently large and 
varied to enable it to make prompt shipments on orders for all 
goods which it catalogues. The company is also in a position to 
manufacture, on special order, anything in the way of uncatalogued 
goods, such as lamp novelties. 


THE A. S. CAMERON STEAM PUMP WORKS, foot East 
Twenty-third street, New York city, is distributing an illustrated 
pamphlet calling attention to its various forms of steam pumps. 
This pamphlet is a partial reproduction of its large catalogue, which 
has also been recently issued. It has not been attempted to pre- 
sent more than a few of the designs which the company builds. 
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The company will be pleased to confer with prospective buyers 
through its representatives and agents with regard to pumping 
applications of any description. 


THE ELECTRICAL STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed the following contracts for chloride 
accumulator installations: two three-wire batteries for the Union 
Electric Light and Power Company, St. Louis, Mo.; one three-wire 
battery and one exciter battery for the Edison Electric Illuminating 
Company, Boston, Mass. one three-wire battery for the Rochester 
Railway and Light Company, Rochester, N. Y., and an increase in 
the capacity of the first battery installed for the Rochester Rail- 
way Company in November, 1898; an exciter battery for the 
Interborough Rapid Transit Company, New York city; a regulating 
battery for the Public Works Company, Bangor, Me.; a lighting 
and power battery for the New York Hall of Records, contracted 
for through the Charles L. Hidlitz Company, and residential and 
isolated lighting batteries for a number of installations in Mary- 
land, Massachusetts, Virginia, New York, Pennsylvania, Illinois, 
Wisconsin, Iowa, and Hamilton, Ont. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, New 
York and Atlanta, manufacturer of the Allen-Bradley electric crane 
controller, announces that it is now prepared to execute orders for 
all sizes of electric controllers. The company has been busy during 
the past six months preparing for the market a number of new 
designs of controllers, and at this time, besides the present line of 
well-known Allen-Bradley crane controllers, orders are being filled 
for controllers for all purposes. The company makes a liberal offer 
to all customers purchasing Allen-Bradley controllers. The propo- 
sition includes a three months’ trial, with the privilege of return- 
ing the goods if not satisfactory, and one year’s guarantee against 
any repairs. It is understood that, although a large number of con- 
trollers have been sold by the company, there has not been re- 
turned as unsatisfactory a single machine. By January 1 the com- 
pany will have a complete line of rheostats of all types. These 
rheostats will be sold under the same guarantee as the crane con- 
trollers. The business of the company has been very prosperous, 


and the factory equipment has been more than doubled during the 
past three months. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is sending 
out circulars to the trade, calling attention to the preparations it 
has made to supply from Chicago stock Christmas tree lighting 
outfits. The figures the company is able to quote on this material 
are unusually attractive. The outfit contains twenty-seven lamps 
of two candle-power. The bulbs are in assorted colors—red, green, 
blue, frosted, canary and amber. There are twenty-four sockets 
and twenty-seven lamps, the three extras being included in case of 
breakage. Fifty feet of lamp cord is also included. The attachment 
plugs are made for either Edison or Thomson-Houston base, as 
specified. Each socket has three strands of eight lamps each. The 
entire outfit will cover a space fifteen by eighteen feet, and will 
furnish sufficient illumination to light a room thirty by thirty feet, 
with a twelve-foot ceiling. The company is enthusiastic over the 
outlook for trade in this particular line, and also reports a gratify- 
ing trade on portable lamps, electric chafing-dishes, toy electric 
railways and other holiday specialties. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., will 
be pleased to mail bulletin No. 28, covering Shawmut National 
Electrical Code standard enclosed fuses. These fuses are designed 
and made to conform to the latest specifications of the National 
Board of Fire Underwriters. These specifications call for the 
product of the different manufacturers of this material to be inter- 
changeable—that is, fuses of a given class must be so constructed 
that it will be possible to use them in any other manufacturer's 
cutouts. These cutouts are also made to conform to the National 
Electrical Code standard. The Chase-Shawmut Company has been 
working on this material for quite a long period. It is now able to 
announce that a complete line is in stock for immediate delivery. 
The company has been aided in its efforts in this direction from 
the fact that, in selecting dimensions for the National Electrical 
Code standard fuses, two of the standards selected conformed to 
its regular line of material, enabling the company to save a com: 


plete line of porcelain in both the thirty and sixty-ampere, 250-volt 
sizes. 
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The commissioner of water, gas and electricity of Greater 
New York has made contracts with the local company for 
electric lights at a rate somewhat less than that asked by 
the company, though greater than the rate contended for by 
the city. For some time past the city and the company have 
not been able to come to an agreement, but the matter is now 
settled for a while, at least. In view of this action it is not 
easy to see the utility of the resolution passed by the Board 
of Apportionment, at the instance of Controller Grout, direct- 
ing the corporation counsel to draw up a bill authorizing a 
municipal lighting plant. This bill has been characterized 
as a club to be held over the lighting company, and even 
if it should be passed its usefulness in this respect, for the 
present at least. is gone. We hope the bill will be defeated, 


first, because we do not believe in the principle involved, 
holding that it is the function of the municipal government 
to govern the city and the more closely it follows this course 
and the less of the actual work of the city it is obliged to 
do the better. Further, we believe a municipal lighting plant 
would be an expensive luxury. That it would of necessity 
be uneconomical because it were a municipal plant does not 
follow, but our experience with municipal plants in this country 
has been unfortunate and we see no reason for believing that 
a plant in New York would be operated to a better advantage 
than has been the case elsewhere. The experiment would be 
costly and not without a good deal of risk. | 


HAPHAZARD ENGINEERING. 

The valuable contribution of Mr. Kempster B. Miller m 
this issue, bearing upon the important problem of protection 
of telephone apparatus and telephone lines from damage by 
foreign currents, illustrates very clearly a principle, the appli- 
cation of which is highly essential in all electrical arts. This 
is, that a conservatism so great as to cause an engineer to 
design strictly in accordance with the established principles 
of previous times, does not contribute to a distinct, safe and 
useful progress. It is for some such reason as this that certain 
people are still voting for Andrew Jackson. Likewise this is 
why the boy in southern Indiana, going to mill with a little 
corn, puts it in one end of the bag, and a stone in the other, 
to make it balance across the horse’s back. To him it is 
sufficient to know that his father, and his father’s father 
before him, did it that way. 


The Importance of Proper Protection. 

In so important a matter as the protection of telephone 
lines and apparatus, much has been accomplished, but there 
has seemed to be a tendency to adopt forms and arrangements 
on the basis of previous practice rather than from a thorough 
examination of the situation to extract the reasons, and an 
effort toward logical thinking to a conclusion upon the reasons. 
It seems highly probable that the whole field of telephone 
construction method might bear review to see whether some 
of the elements of wire distribution may not be heirlooms of 
telegraph antiquity rather than the survival of the fittest ways. 
In the simple matter of spacing open wires certain distances 
apart on cross-arms, there has been little change since the 
early days of long spans, light poles, heavily loaded structures, 
and easily corroded wires. With all these elements changed 
and changing, one may wonder whether modifications might 
not be made with no sacrifice of safety and efficiency, and a 
distinct step taken toward that result so much to be desired— 


a substantial cheapening of line circuits. 
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GAS ENGINE PERFORMANCE IN GENERATING STATIONS. 
An excellent opportunity was offered recently to compare 
the performance of gas engines in an electric lighting station 
with that of a similar equipment consisting of steam engines. 
Two of the plants operated by the Guernsey Electricity Com- 
pany—those at St. Petersport and St. Sampson’s—are operated, 
the one by steam, and the other by gas engines. In fact, the 
latter installation replaced a steam plant similar to that at 
St. Petersport. The two plants are situated equally favorably 
with regard to coal supply. At St. Petersport there are two 
seventy-five-kilowatt combined steam engine sets and two 180- 
kilowatt, triple-expansion steam engine sets, a condenser rated 
at 360 kilowatts, two water-tube boilers, a superheater, an 


economizer and a storage battery. At the gas-driven house 


at St. Sampson’s, there are two 180-kilowatt gas engines with 
producers and a storage battery. 

Tests have been made of the performance of these two plants, 
which show a decided advantage in favor of the gas engine. 
In comparing these figures it should be remembered that, 
although the units are of the same size, they are small. Another 
factor to be borne in mind is that the steam station was carry- 
ing a lighting load, while the gas-driven station carried a 
power load, for which purpose it had been erected. It is said 
that the total cost of the steam plant was $18,321, as against 
a total cost of the gas plant of $16,000. No allowance is made 
for buildings, foundations and unskilled labor. 

The gas engines at the St. Sampson’s station are of the 
four-cylinder, vertical type, and work on the Otto principle. 
Each is capable of developing 300 brake-horse-power on pro- 
ducer gas, at a normal speed of 250 revolutions per minute. 
The total cost of generating electricity at this plant during 
the six months ending with October, 1904, varied between 
1.416 and 1.102 cents per kilowatt-hour. The cost per kilowatt- 
hour generated at the steam station during the same period 
varied between 1.5 and 2.13 cents per kilowatt-hour. The 
difference in favor of the gas plant during the time men- 


tioned varied between 0.198 cent per kilowatt-hour and 1.026 


cents per kilowatt-hour. The test of the gas engine at the 


St. Sampson’s station showed that the total consumption of 


coal per kilowatt-hour was 1.67 pounds. This includes the 


coal used in the producer itself and in its auxiliary boiler. 
The consumption of gas per kilowatt-hour was 123 cubic feet. 
This test was made with a run of six hours, during which 
the average load was about 187 kilowatts. 


These are excellent results and show a decided advantage 


in favor of the gas engine, under the conditions obtaining at 


the two stations. Of course, a better performance would have 


been obtained had larger units been installed, but in a plant 
of the size considered a larger size unit could hardly have 
been adopted. On the other hand, gas engines of larger size 
are coming into use and are giving satisfaction. A good 
deal of the prejudice which prevailed some years ago against 
the gas engine is being overcome, and its possibilities are 
being realized. To-day no engincer hesitates to employ the 
gas engine in an electric generating station if he thinks that, 
by doing so, he can obtain a minimum cost of generation. 
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RESIGNATION OF CHIEF ENGINEER PARSONS. 

Mr. William Barclay Parsons, chief engineer of the Rapid 
Transit Commission, has resigned in order that he may 
devote more time and energy to his private practice. The 
construction of the New York subway, as first undertaken, is 
about finished, and the southern extension is nearing com- 
pletion, so that the problems now presented are ones rather 
of construction than of engineering and design. Having, thus, 
practically completed his work in connection with the subway, 
Mr. Parsons doubtless desires to devote himself to solving new 
problems rather than to taking up the uninteresting task of 
supervising the use and care of a completed undertaking. In 
this field of labor he will find opportunity for exercising 
his high ability. l 

Mr. Parsons is comparatively a young man, being only a 
little over forty-five. He is a native of New York and a 
graduate of Columbia College. He has been associated with 
a number of important engineering works, and is chief of 
engineers of the New York National Guard, a position carry- 
ing the rank of brigadier-general. In resigning his old posi- 
tion, Mr. Parsons carries with him not only the esteem, but 
the gratitude of Greater New York. One may not say that 
other engineers might not have done as good work had they 


been appointed to his position, but we do not believe any one 
would have been more successful. 


GOOD ADVICE TO BE ACCEPTED WITH RESERVE. 

Upon a recent occasion Mr. James Swinburne, past-presi- 
dent of the Institution of Electrical Engineers, of Great Britain, 
gave an address to the student members of that society. Mr. 
Swinburne’s addresses are always readable, for the sound, com- 
mon sense which they contain and for their pleasing humor, 
so that the abstract of this address which we give on another 
page of this issue will be interesting to the young engineer, as 
it deals with the problems confronting the latter in his en- 
deayors to get ahead. In this case, however, we do not think 
that Mr. Swinburne wishes to be taken literally—in fact, he 
himself says that he is not in sympathy with some of the advice 
which he offers. He says that the salary received is a rough 
estimate of the value of any man, and he classes the pure scien- 
tist, or, as he calls him, the raw scientist, as of little value in 
the world. While the first rule might be applicable in many 
instances, there would probably be as many exceptions, par- 
ticularly with regard to the young men. Much of the pleasure 
of working will be lost if one holds strictly to the view that 
what he does has no other value than that of the pay received. 

Mr. Swinburne is fond of contrasts, and we are inclined 
to think his low estimate of the value of the raw scientists 15 


given to get even with those purely scientific men who decry 
practical application of their science. Such workers are, of 
course, indispensable since upon their disinterested work the 
future of engineering largely depends. It is true such men 
are usually found at the bottom of the salary list, but ‘this 
is due to the scientific spirit which looks beyond immediate 
reward; while the world values everything by its immediate 


usefulness, and is willing to pay more for present luxuries than 
for future needs. 
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THE ELECTRIC FURNACE IN THE PRODUCTION OF IRON 
AND STEEL. 


The report of the Canadian commission appointed to investi- 
gate the different electrothermic processes for the smelting of 
iron ores and the making of steel—an abstract of which appeared 
in the last issue of the ELECTRICAL REVIEw—is an exceedingly 
important document. The conclusions advanced in the report 
are only those which have been generally held by electrometal- 
lurgists, and which have been frequently put forward in print 
and at meetings of the engineering societies interested in the 
subject. It is, however, important to have the subject investi- 
gated, as was done in this case, by a disinterested commission, 
which not only looked into the different processes advocated 
by their inventors, but which, as well, visited a number of 
plants where certain of these processes are already in use. 
The committee was thus able to see the actual state of affairs 
at these plants, and to test the eiticiency of several processes 
and examine the quality of the product. 

The commission found that the electrical energy required 
to produce pig iron was about 0.53 horse-power-year. The 
furnace, however, was not built for the production of pig iron, 
and there is to-day no electric furnace producing this material 
commercially. To produce steel, starting from scrap iron, 
the energy required varied from 0.116 to 0.17 horse-power- 
year. There will, of course, be considerable variation in this 
since much depends upon the raw material and upon the 
quality of output desired. These figures agree with the esti- 
mates which have been given from time to time, but they now 
have the authority of actual and disinterested tests. Practically 
any quality of iron or steel may be produced. 

The final conclusions of the committee are worth repetition. 
Steel of various grades can be produced in the electric fur- 
nace economically in competition with the method now in use. 
Pig iron can be produced, but, under conditions generally 
prevailing, not economically in competition with our present 
methods. The difference, however, is not so great but that 
it may be overbalanced by local conditions. Where a good 
quality of ore exists in abundant quantities, near an ample 
water-power supply, and where fuel is dear, the electric fur- 
nace will probably be successful. Whether the conditions in 
Canada are such as to justify a trial of the electric process 
is not stated in the report. 

As regards the future of electric smelting, we quote the 
following from the report: “When it is considered that the 
electric process is applicable, also, to the smelting of ores, such 
as copper, etc., and that the furnaces are of simple construc- 
tion, the temperature available 1,000 degrees centigrade above 
that of the blast furnace, and the regulation of the heat supply 
under perfect control, it is reasonable to expect that the near 
future will witness great strides in the application of electric 
encrgy to the extraction of metal from its ores, and that 
familiarity with handling large currents and experience gained 
in electric smelting will result in solving the difficulties 
encountered in the smelting of ores, which up to the present 
time have proven refractory to all economical processes known.” 
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A MAGNETOMOTIVE-FORCE METER. 

Much ingenuity and a great deal of energy have been 
expended in investigating the magnetic conditions of dynamo- 
electric machinery. These methods have usually been based 
upon electrical measurements, which depended upon the intensity 
of the magnetic force in and about the machine investigated. 
From these measurements the total flux at any part of the 
magnetic path was computed, and from it the fall of magnetic 
potential along the different portions of the path was esti- 
mated. Where it is desired to study relatively the different 
portions of the magnetic circuit, the old methods are somewhat 
roundabout, but have been followed for want of a more direct 
process. 

In the Electrician (London) for November 25, an ingenious 
and simple device for measuring magnetomotive forces directly 
is described by Mr. Rudolf Goldschmidt. The instrument is 
merely a magnetic shunt. It consists of two L-shaped limbs 
made up of laminated strips. These are bound together at 
two ends by non-magnetic braces so as to form an air-gap, 
within which a sensitive compass needle is placed. The shunt 
thus has the form of a wide U, and the two free ends are 


surrounded by magnetizing coils, which complete the instru- _ 


ment. In use it is placed spanning any part of the magnetic 
circuit along which it is desired to measure the fall of mag- 
netic potential, The magnetic shunt thus formed sets up a 
magnetic field in the gap in which the compass needle is placed, 
causing the latter to be deflected. A current from some avail- 
able source is then passed through the magnetizing coils of 
the instrument, in a direction so as to oppose the magnetic 
flux in the shunt. The current is then varied until the needle 
indicates that a balance has been reached, when the differ 
ence of magnetic potential between the poles of the instru- 
ment is just equal to the fall of magnetic potential along 
the circuit spanned. Knowing, then, the current flowing arl 
the number of turns of wire in the two coils, the magneto- 
motive force is at once given. As the instrument makes use 
of a zero method, there is no need for close fitting where 
the poles are placed in contact with the machines under investi- 
gation. It is said by the inventor that it gives quite satis- 
factory results, the error being not more than one or two 
per cent. 

This ingenious instrument should prove very useful to the 
manufacturer of electrical machinery, as it is available not 
only for studying new designs, but for testing the machines 
of standard type, in order to detect any irregularities in the 
magnetic circuit which would be caused by defective castings, 
bad joints, etc. The inventor suggests, also, an ingenious 
application of this device for measuring direct currents with- 
out inserting any instrument or shunt in the conductor carry- 
ing them. When used for this purpose the instruments are 
made of a shape so as to surround closely the conductor, 


forming a magnetic path around it. The same method of. 


obtaining readings is followed, and when a balance is adjusted 
the current flowing in the coils of the instrument is a meas- 
ure, within a small error, of the current carried in the conductor. 
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TELEPHONE ENGINEERING—XIIÌ. 


BY J. 0. KELSEY. 


TELEPHONE SYSTEMS WITH UNCHANGING 
LINE CONDITIONS. 

When a primary coil surrounding an 
iron core is subjected to an impressed 
pressure, the current slowly rises to its 
full strength on account of the retarding 
effect of self-induction. The induced 
pressure in the secondary coil is low, on 
account of the slow rate of change in the 
strength of the magnetization. But if the 
circuit is broken, the induced pressure in 
the secondary winding may rise to many 
times the value of the impressed pressure, 
on account of the rapidity in which the 


magnetization of the core falls to zero 
value. 


The telephone instrument presents this 


condition. When the receiver is removed 
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makes no change in the electrical condi- 
tions of the line, hence the subscriber 
hears no disagreeable clicks. 

This system is of the well-known single- 
relay type put on the market by the 
Sterling Electric Company. A twenty- 
volt battery furnishes energy to the in- 
strument through the balanced 100-ohm 
windings of relay LR. Not only does this 
relay take part in signaling of operator, 
but governs the supervisory signals also. 
Its windings individualize the circuit, pre- 
vent cross-talk, and neutralize extraneous 
currents. It is a sensitive relay, and gives 
the system the advantage of having its 
line and supervisory signals operative 
through equal resistances. 

The single-relay idea is not a new one. 
It has been worked on, more or less, for 
several years, without success. The trouble 
was due to the determination to use line 
and supervisory lamps of equal voltage. 


Fic. 20.—SysTeEM WITH UNCHANGING LINE CONDITIONS. 


from the hook, the current rises to its 


full strength slowly, and a slow rate of 


change of induction-core magnetization 
takes place. A sudden opening of the 
circuit causes the magnetization of the 
core to change to zero value instantly. 
The highest pressure is induced in the 
secondary winding, and exerts itself upon 
the receiver in its circuit, which causes 
the familiar and savage click when the 
operator answers the call. The three 
systems, so far studied, deliberately open 
the line, upon the entrance of the plug, 
to transfer from line signaling devices 
to supervisory conditions. The subscriber, 
therefore, receives two clicks, one vicious 
from opening and the other mild, upon 
the restoration of battery pressure. 

The Bell and Kellogg systems open 
both sides of the line, the Stromberg- 
Carlson one side, and the system shown 
in Fig. 20 opens neither side. The relay 
LR is permanently connected across the 
circuit, and the entrance of the plug 


As long as lamps are new, or have equal 
resistance, the paralleling of line and 
supervisory lamps would give fair darken- 
ing conditions. But lamps are not alike 
in age and resistance, hence the darken- 
ing effect is not positive, and mistakes 
occur. 

Mr. S. B. Fowler made the single-relay 
system operative by the use of lamps of 
unequal resistance. When relay LR is 
energized, contact a is closed, and puts 
a ten-volt lamp of 120-ohm resistance in 
series with 120 ohms. When the operator 
plugs in, the six-volt supervisory lamp 
AL has a circuit through the sleeves, the 
point d, and the same 120-ohm resistance. 


The lamps LL and AL are in parallel.- 


As lamp AL has a resistance of seventeen 
ohms, it is plain that it will shunt all 
the current from LL, and darken it ef- 
fectually. As the subscriber has the tele- 
phone off the hook, the supervisory signal 
must also show dark, which it does, being 
in series with 120 ohms. It then receives 
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current from a pressure of two and one- 
half volts, not enough to redden its fila- 
ment. 

The operator bridges her receiver cir- 
cuit, and throws LK. The secondary cir- 
cuit is connected at points s and t, on 
opposite sides of condensers K, and K,. 
The connection s at K, is necessary on ac- 
count of the busy test arrangement, for 
the tip of the calling plug must have 
actual metallic contact with the busy de- 
vice. The other terminal is connected at 
t, which prevents the operator from giving 
the subscribers a click when she breaks 
into a completed connection. If the 
touching of the tip gives no response, the 
operator inserts the calling plug and 
throws key RK. 

If the line is busy, the operator gets 
the usual clicks. In order to get a test 
circuit, and preserve the balance of the 
circuit, the induction coil secondary is 
split, and the receiver also, and the middle 
point connected to the positive side of the 
battery. But the operator receives a very 
strong test click, owing to the low resist- 
ance of the supervisory lamps, which prac- 
tically raise the potential of sleeves to 
full twenty volts, and a 1,000-ohm imped- 
ance is placed in the test circuit to modify 
the click. 

The insertion of the calling plug into 
the desired number causes CL to become 
lighted, as it receives its full voltage, 
being in series with forty-two ohms. It 
is placed in series with forty-two ohms 
by the contact b being closed, which puts 
120 and sixty-five ohms in parallel. 

When the called subscriber answers, line 
relay LR is energized, and contact b 
broken. Lamp CL will not light when 
placed in series with 120 ohms. The 
closing of contact a would tend to light 
lamp LL, but it is effectually shunted by 
the low resistance of CL. 

When the parties hang up, the line 
relays LR become deenergized, and close 
the contacts b. Lamps LL are removed 
from circuit, and the sixty-five-ohm Te 


gistances are placed in parallel with the 


120-ohm resistances. The six-volt lamps 
thereby light, being in series with forty- 
two ohms, and the operator pulls dow? 
connections. ` 

This system has the advantage 
simplicity. It also has the pS 
of requiring lamps of different vo ~ 
Besides, the low-voltage lamps ene 
stand the twenty-five per cent overvo ee 
due to the daily charge of the ba 
The system also has this eels 
that it is practically impossible 
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service, which has a tendency to demand 
a larger force of night operators. 

To overcome these disadvantages, Mr. 
Fowler put into wide commercial use a 
two-relay system, which answers all de- 
mands, for it uses equal voltage lamps, 
that of the battery, very little battery 
current, and gives usage of line and pilot 
lamps, and night-bell service. For sim- 
plicity and excellence, from the operating 
standpoint, the two-relay system stands 
alone. 

Fig. 21 shows the arrangement in which 
LR is the permanently bridged relay, with 
make and break contacts a and b. COR 
is the cut-off relay. Unlike other systems, 
the contacts do not alter line conditions, 
but simply open and close the line lamp 
circuit. It is a 500-ohm relay, with back 
contacts, and is connected between the 
sleeve of the jack and the positive side 
of the battery. With LR normal, relay 
COR is short-circuited by fifteen ohms, 
and the supervisory lamp will light to 
full brightness, when sleeves are together. 
With LR energized, the short-circuit is 
removed, and the 500-ohm winding cuts 
down the current of supervisory lamp to 
one-third value, and darkens it. 

The removal of the receiver from hook 
causes the twenty-four-volt battery to 
flow through windings of LR, and ener- 
gize it. Contact a closes, and LL and PL 
light. Contact b is opened. The operator 
plugs in, and the supervisory lamp AL 
is placed in series with COR, and actuates 
it. It opens contact d, and the line lamp 
LL goes out. But AL is also darkened, 
as it receives only eight volts pressure. 

The operator tests, plugs in, and rings 
with RK. The act of plugging in lights 
CL, as the contact b of LR short-circuits 
COR. When the party answers, relay 
LR is energized, contact b opened, and 
contact a closed. Lamp CL is darkened, 
and lamp LL kept from lighting by open 
contact d. 

There is a single-relay system, used 
by the Bell licensee systems, in Ohio, 
Indiana and Illinois particularly. It is 
a satisfactory system, although open to 
the objection to being confined to cities of 
less than 2,000 subscribers. It might be 
said that the system is a retrogression, as 
it goes back to the use of a complicated 
jack, with a pair of series contacts. It 
uses three strands, does not change line 
conditions at any time, consumes a small 
amount of current, and uses lamps of like 
voltage. 

According to Fig. 22, the line relay is 
permanently bridged across the line, and 
battery of thirty-six volts pressure is fur- 
nished the instruments through the 500- 
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ohm windings of LR. There is also wound 
on the relay LR a non-inductive winding 
of 120 ohms resistance. This 120-ohm 
winding acts in series with the twenty- 
four-volt line and supervisory lamps, and 
for economy in space and simplicity has 
been wound on the relay. 

When the receiver is removed, LR is 
energized, making contact a and break- 
ing contact b. When contact a is made, 
the battery current flows through 120- 
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sertion of the plug lights CL, as contact b 
is closed. When party answers, LR is 
actuated, b contact broken, and CL is 
darkened. 

The busy test is a distinctive feature. 
Normally, the touching of the tip to the 
sleeve of the jack does not indicate any- 
thing, as both tip and tested sleeve are 
at same negative potential. The entrance 
of a plug elsewhere changes the potential 
of the sleeves to positive potential. When 


Fic. 21.—MoDIFICATION OF PREVIOUS DIAGRAM. 


ohm resistance on LR, through line lamp 
LL., the series contacts e, f and g of the 
succeeding line jacks, and thence to 
ground. Seeing the lighted lamp, the 
operator inserts the plug, let us say, into 
the jack with contact e. The line circuit 
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the tip is touched to the positive potential, 
the current flows from the jack sleeve 
through the plug tip, and thence to nega- 
tive battery through the inductive winding 
of T. Energy is stored up in T, which, 
when the tip is withdrawn, dissipates 


Fie. 22.—System Usrxa THIRTY-SIX VOLTS. 


is mechanically broken at e, and the line 
lamp disassociated from the connection. 
The entrance of the plug brings the jack 
and plug sleeves together, but lamp AI, 
can not light, as the circuit is broken 
at b. 

Should the subscriber become im- 
patient, the raising and lowering of the 
hook would alternate contact b, and would 
cause AL to wink. The operator, having 
answered the call by key LK, tests, and 
if not busy rings on line with RK. The in- 


itself in a closed circuit consisting of the 
secondary circuit of the induction coil, the 
receiver, winding T’, the battery, and 
thence to T, the source, and resulting in 
a moderate though decided click. 

When the subscribers hang up receivers, 
relays LR become normal, close contacts 
b, and the supervisory lamps AL and CL 
get their proper voltage. Receiving a 
double disconnect signal, the operator 
pulls down the connnection. There re- 
mains one chance to disturb line condi- 
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tions, through the operators telephone 


set. The commercial condenser K will 
not retain its charge, and when the 
secondary circuit is bridged across the 
line, the line potential is lowered by 
reason of the condenser K absorbing some 
energy. To prevent this absorption, the 
key LK has its springs so arranged that 
contacts z close in advance of y. When 
z closes, the condenser plate l is given a 
positive charge through coil T’, which in- 
duces a bound negative charge on plate 
r. When the plug is fully inserted, plate 
r would be subjected to a negative poten- 
tial, but owing to prior closing of z that 
condition has been attained, and no energy 
can be absorbed from the line connections. 

This system is known as the No. 8, 
and is extensively used by the Central 
Union Telephone Company, which serves 
more cities of moderate size than any 
other telephone institution in the world. 

Dinner of the Carnegie Veterans’ 

Association. 

On Friday evening, December 2, Mr. 
Andrew Carnegie gave a dinner to the 
members of the Carnegie Veterans’ Asso- 
ciation, his lieutenants when he was the 
active head of the Carnegie Steel Com- 
pany, and his closest friends. The dinner 
was given in Mr. Carnegie’s residence in 
New York city, Fifth avenue and Ninety- 
first street. Including the host, there 
were forty-four steel men, of international 


reputation at the dinner. This was the. 


third annual dinner of the association, 
and in many respects was the most in- 
teresting of any that have been held. 
Among those present were Mr. Charles M. 
Schwab, W. E. Corey, president of the 
United States Steel Corporation; A. C. 
Dinkey, president of the Carnegie Steel 
Company; Lawrence C. Phipps, George 
Lauder and W. C. McCausland. 

At the formal meeting of the association 
Mr. Carnegie was nominated by Mr. 
Schwab to succeed himself as president, 
and the nomination was made unanimous. 
Mr. Carnegie nominated Mr. Schwab for 
the vice-presidency, and this was also 
made unanimous. Charles L. Taylor was 
reelected as secretary and treasurer. 

After the banquet Mr. Carnegie toasted 
his guests, and in the speaking he was 
followed by Mr. Schwab and H. P. Bope, 
vice-president of the Carnegie Steel Com- 
pany. Others who spoke were Thomas 
Lynch, president of the Frick Coal Com- 
pany; W. E. Corey, J. H. Reed, chairman 
of the Carnegie Steel Company; John 
J. VLeischman, James Gavlev, W. B. 


Dixon, A. C. Dinkey, George Tauder and 
W. H. Swift. 
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The Unipolar Dynamo.’ 
The old problem of the commercial ap- 
plication of unipolar dynamos is discussed 


in some detail by J. Seidener in a recent 


number of the Zeitschrift für Elektro- 
technik, more especially with reference 
to their combination with steam turbines. 

The writer points out that the great ad- 
vantage of these machines is the spark- 
lessness of the current collection, owing 
to the absence of a commutator, while at 
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the same time one of the chief difficulties 
experienced with them in practice is con- 
nected with this very point of current 
collection. The high peripheral speeds 
demanded for the production of ordinary 
working voltages without an excessive ex- 
penditure of material involve a high fric- 
tion loss at the collecting brushes, es- 
pecially if the revolving surface is at all 
out of true, as that, naturally, necessi- 


2 
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tates a high brush pressure in order to 
prevent vibration. 

On this account the well-known Forbes 
unipolar machine (Fig. 1), with a solid 
cylindrical armature and the current col- 
lected at the two ends of the cylindrical 
surface, is especially difficult to deal with, 
as the exact balancing of a massive cyl- 
inder is almost impossible. . 


1 Electrical Review, London, November 18, 
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When the armature, however, takes the — 


form of a thin disc (Fig. 2) this difficulty 
is much more readily overcome, chiefly be- 
cause a thin disc can be more easily ob- 
tained of homogeneous quality throughout 
than a solid cylinder. Comparing Fig. 2 
with Fig. 1, a little consideration will 
show that for the same number of revo- 
lutions per minute and the same external 
diameter of rotating part, the disc ma- 
chine will only develop half the electro- 
motive force of the cylinder machine, 
though at the same time the weight of 
material in the disc machine is only half 
that in the cylinder machine. In order 
to obtain the same electromotive force 
in both cases, it would be necessary to 
employ two disc machines in series. Now, 
in the cylinder machine current collec- 
tion takes place at two points, both at 
the maximum peripheral speed. Two disc 
machines would, together, require four 
collecting points, of which two would be 
at the maximum peripheral speed, and 
two at the minimum peripheral speed, t. e., 
on the spindle. The two latter collecting 
points may, however, be eliminated if the 
two spindles are electrically connected to- 
gether, and the direction of excitation of 
the two field coils is arranged so that the 
two voltages act in series through the 
spindle. In this case (shown in Fig. 3) 
the disc machine has only two collecting 
points at the maximum peripheral speed, 
just as in the case of the cylinder machine, 
and the complete weight of material in 
the two tvpes is the same. Such a two- 


— 


AND 3.—SHOWING ForM OF ARMATURE AND EMPLACEMENT OF 


FIELD Cors. 


disc machine is, incidentally, capable of 
acting as a three-wire dynamo if the 
middle wire is connected to the spindle. 
Kach side can have its voltage independ- 
ently regulated by means of the exciting 
coil on that side. 

It may be pointed out that- the dimen- 
sions of a unipolar machine depend far 
more on the voltage required than on the 
current. The section of material between 
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the points of maximum and minimum 
potential in the rotating part is, from me- 
chanical and magnetic considerations, al- 
ready so large that it makes little differ- 
ence whether the machine is intended to 
give ten amperes or 1,000 amperes. It is 
clear, on this account, that these machines 
can not advantageously be built for small 
outputs, and are especially suitable for 
comparatively small voltages and large 
currents. 

Armature reaction, in the ordinary 
sense of the term, is practically absent, 
partly because of the low value of the 
amperes per unit length of armature 
periphery, and partly because, from the 
arrangement of the machine, actual arma- 
ture reaction of the sort that exists in 
ordinary machines can not occur. 

The collection of the currents, both in 
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In the case of small moderate speed 
machines, the discs would usually be made 
of material of high electrical conductivity, 
but bad magnetic quality, such as hard 
copper, bronze, etc. For large machines 
and high-speed machines generally, the 
thickness of the disc near the spindle 
necessitated by mechanical considerations 
would be so great that the air-gap at the 
inner portions of the disc would become 
excessive, and make these inner portions 
almost valueless as far as the production 
of electromotive force was concerned. If, 
however, steel or iron is employed as the 
disc material, the only air-gap in the 
path of the flux is the sum of the clear- 
ances on the two sides of the disc, and 
this leads to a great saving in the weight 
of exciting winding required, as compared 
with the non-magnetic disc type. Since 


Wejghvot 115, 830 ahd 830-volt Machines in 1,600 Kg. 


S5 B 5E È S g 


‘Olameter of disk in òm, 


Le 
m i 
“C 


& 


A? 
At | 


g ¢ € E3 8 


Teer 
aoe 


AG 
AN \ 


Š 
D 


cfs 


PN x N s 


3 8 8 8 
3 § 


a oe 
3 8 
an = 


Q3? jon 


3 
& 


~ Otg E T 


s k ®& § 8 8 
m per sec. 
ges $ é $ § 


(Weight of S-volt Machine in Kg. 


Fig. 4.—CALCULATIONB FOR DIFFERENT Forms or MACHINES. 


the cylinder and in the disc type of ma- 
chine, is greatly improved if, in place of 
using the cylindrical outer periphery as 
the collecting surface, part of the circular 
end surface is used for this purpose. 

Though there is great difficulty in ob- 
taining a truly cylindrical surface (even 
if the final trueing up is carried out at the 
actual working speed), yet the side faces 
of a disc made of homogeneous elastic 
material will approximate more and more 
to a perfectly flat surface, the higher the 
speed at which the disc is rotated. With 
regard to strength the disc of a unipolar 
machine is even better off than a De Laval 
turbine wheel, as the former, when side- 
way current collection is employed, need 
not even he thickened at the outer 
periphery, and so has no additional weight 
to carry there. 


» 


all parts of the disc are at all times in 
a field of the same density, no hysteresis 
loss can occur. 

There is, however, some danger of a 
one-sided magnetic drag on the disc, 
owing to the fact that some magnetic 
leakage occurs at the outer periphery of 
the disc, giving a higher flux density on 
one side of the disc than on the other. 
This difficulty can be avoided by replac- 
ing each of the exciting coils shown in 
Fig. 3 by two equal coils, placed one on 
cach side of each disc, thus making the 
arrangement about each disc symmetrical 
and preventing all peripheral leakage. 

The employment of discs of magnetic 
material and the avoidance of all thicken- 
ing of the disc at the outer periphery for 
collecting purposes (by collecting the cur- 
rent from the side faces) enables ex- 
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tremely high speeds to be utilized, and 
the writer is of opinion that the introduc- 
tion of machines of this double disc uni- 
polar type is likely to receive a consider- 
able impetus in connection with the manu- 
facture of steam turbines, both on account 
of the high speeds involved, and also be- 
cause the manufacture of steam turbines 
has led to increased experience in the con- 
struction of high-speed machine parts. 
In any case, in view of the difficulties met 
with when constructing ordinary direct- 
current dynamos for coupling to steam 
turbines, both as regards commutation 
and the high centrifugal forces involved, 
a reconstruction of such unipolar ma- 
chines would seem to be justified. 

In order to show the sort of dimen- 
sions necessitated with this type of ma- 
chine, the results of a series of calcula- 
tions on machines for five volts (plating 
dynamos), 115 and 230 volts (lighting 
dynamos), and 550 volts (traction dyna- 
mos), are shown in Fig. 4. The mag- 
nets were in all cases assumed to be of 
cast steel, the flux density in the air 
and in the steel was taken as B = 15,000 
centimetre-gramme-second lines per square 
centimetre, the voltage drop in the disc 
was neglected, the projecting part of the 
disc used for current collection was taken 
as 0.05 D where D = outer diameter 
of disc in centimetres, the air-gap was 
assumed to increase directly with the 
diameter of the disc, so that the section 
of the exciting coils also increased pro- 
portionately to the diameter. The inner 
diameter of the disc was taken as 0.15 D, 
so that the active radial length of the pole- 
face l = 0.375 D, and the average 
peripheral speed in metres per second 
m X 0.525 D xn 
calcein (aac 
number of revolutions per minute. 

The electromotive force induced in the 
two discs together is— 

2.1.v.B 
E= o = 
2 X 0.375 D X r X 0.525 D x n x 15,000 
60 Xx 10° 
= 3.08 D?. n. 19°, 


=v= 


, where n = 


or 
D = 570 J in centimetres. 
n 


The weights shown on the curve were 
obtained by proportion from a single com- 
plete working, assuming that the weight 
varied as the cube of the diameter of the 
dise—the expression being : weight in 
kilogrammes 0.0146 X D’. 

Machines of this type show a decidedly 
lower proportion of labor to cost of ma- 
terial than in the case of ordinary ma- 
chines, principally because their massive 
build necessitates very little machining. 
The ratio of copper weight to steel weight 
is also very low. With a five-millimetre 
air-gap on each side of the disc, and a dise 
about 100 centimetres in diameter, this 
ratio worked out at only three to three 
and one-half per cent. 
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The La Goule Hydroelectric Plant at Noirmont, Switzerland 


NE of the most interesting power 
plants in the mountain range of 


the Berner Jura, Switzerland, for 
distributing electric currents over a num- 
ber of towns, is that of La Goule. Water 
is taken from the river Doubs, which 
for a long distance below Les Brenets 
forms the boundary between France and 
Switzerland. This river has cut its way 
through the mountains, and flows in 
rapids to a point called La Goule, where 
in the fourteenth century the whole river 
was dammed by a landslide from the 
mountain on the French side. This 
natural dam forms a lake with a head of 
about seventy-six feet. 

Among the inhabitants of the surround- 
ing country there have been established 
many small industries, especially that of 
watchmaking. Before the introduction 
of electric transmission, this work was 
done mostly by hand power, or petroleum 
motors were made use of. | 

The Oerlikon Machine Company, who 
designed this plant, proposed the single- 
phase, high-tension, alternating current 
for the distribution of this power. The 
towns served by this current are so widely 
scattered,.in about sixteen miles radius, 
that it was deemed better to use alternat- 
ing current than direct current. Where 
direct current is required, it is cheaper 
tó install rotary transformers than to use 
primary direct-current lines. 

Two independent distribution lines 
were constructed, one for the power circuit 
and one for lights. This produces a more 
steady current for the lights, but, of 
course, requires double-transformer sta- 
tions. Notwithstanding the greater first 
cost of this system, it is far preferable. 

Generators are interchangeable, so that 
in case of failure of the lighting gener- 
ators, the power generators may be used, 
and vice versa. One turbine generator set 
is held in reserve, so that it is hardly 
possible to have lack of current on all 
lines. 

Messrs. Escher, Wyss & Co., of Ziirich, 
built the penstock and turbines, while the 
water conduits and the buildings were 
constructed by Rotacher & Co., of St. 
Imier. The entire electric equipment, in- 
cluding the distribution system was con- 
structed and installed by the Maschinen- 
fobric Oerlikon, of Oerlikon, Switzerland. 

At ordinary low water there flows ahout 
235 cubic feet per second, which corres- 
ponds to 2,000 horse-power, which is the 
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capacity of the first installation of ma- 
chinery. But the dam and conduits are 
built for 4,000 horse-power or 565 to 615 
cubic feet per second. The power plant 
may be easily enlarged to this capacity. 
The net head under which the plant 
operates is seventy-nine feet. The total 
length of the water conduit is 520 metres 
(1,705 feet), of which 440 metres(1,443 
feet) is a tunnel through the mountain 
while the remainder is cut from the 
mountain slope partly with one wall of 
concrete and partly with two walls. About 
eighty metres (265 feet) from the en- 
trance to the tunnel there is a sluice, and 
a sand and gravel trap. Further along 
are two overflow gates. On account of 
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the enormous variations in the head, it 
was necessary to build the first fifty 
metres (164 feet) of the tunnel and the 
inlet gate extra strong. The grade of the 
tunnel is one per cent. A bulkhead is 
built at the outlet of the tunnel, in which 
is inserted the steel penstock 2.25 metres 
(7.38 feet) in diameter built of sections, 
six metres (19.6 feet long). In developing 
2,000 horse-power the velocity of the water 
in the tunnel is 1.98 to 2.30 metres (6.55 
to 7.5 feet) and in the penstock 2.14 
metres (6.91 feet). The penstock leads 
down the mountain slope and enters the 
basement of the power-house through the 
end wall, near one side, delivering water 
to the turbines through branches 1.200 
millimetres (forty-seven inches) diameter. 
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The power-house is built with two 
floors, the basement being occupied on one 
side by the penstock, and on the other 
by the turbines, which are of the vertical 
type. The second floor is occupied by the 
electric generators, direct connected to the 
turbines. By this arrangement the tur- 
bines are in an entirely separate room 
from the electric generators. 

The house is built to contain four gen- 
erator units, and their four exciters. The 
dimensions of the power-house are 21.2 
metres (69 feet) long and 8 metres (26.2 
feet) wide. For erecting and handling 
the machinery the plant is equipped with 
a ten-ton hand crane. One end of the 
building is devoted to a machine shop, 
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which is 5 metres (16.4 feet) by 8 metres 
(26.2 feet). Above the machine shop 1s 
an office. A small independent hydro- 
electric unit in the machine shop furnishes 
light for the power-house, shop, office and 
yard, by means of arc and incandescent 
lamps. 

There are two different types of tur- 
bines, the Francis-Comé, Escher, Wyss & 
Company system, and the straight Francis 
with movable buckets. The first installa- 
tion consists of three turbines of 500 
horse-power each, making 200 revolutions 
per minute. The next installation was 
one turbine of 650 horse-power, making 
375 revolutions per minute. The 500 
horse-power turbine has a hallow cast-iron 
shaft, inside of which is a wrought-iron 
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stationary shaft partly to carry the weight 
of the electric generator, and partly to 
centre the turbine shaft. The principal 
weight of the generator is carried by a 
piston and hydraulic pressure. 


ELECTRICAL REVIEW 


the ratchet and pawl type, as patented 
by Escher, Wyss & Company. On testing 
this turbine, it developed an average of 
560 horse-power under a head of 24.9 
metres (81.6 feet), showing a net ef- 
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On account of variations in the level of 
the tail water, the turbines are provided 
with draft tubes, through which the ex- 
haust water is discharged. Each turbine 


ficiency of eighty per cent with three- 
quarters load and seventy-nine per cent 


with full load. 
The 650 horse-power turbine is also of 


957 


This turbine is governed by a hydraulic 
regulator, consisting of a cylinder in 
which a piston is moved by water pressure 
from the penstock. A test of this turbine 
under a head of 24.59 metres (80.6 feet) 
gave a horse-power of 730, with 375 revo- 
lutions, and a net efficiency of eighty-one 
per cent at three-quarters gate and 
seventy-nine per cent at full gate and 
seventy-five per cent at half gate. 

The supplementary turbine operating 
the shop runs 620 revolutions and develops 
5.6 horse-power. It is a spoon type, 
Escher-Wyss system, and has only one 
inlet. It has a governor of the same 
style as the 650 horse-power turbine. 

Three 500 horse-power alternating-cur- 
rent electric generators, Oerlikon type, 
are direct connected to the vertical 
shafts of the turbines, so that the 
rotary fields make 200 revolutions per 
minute. While developing 500 horse- 
power they generate current of seventv- 
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shaft is provided with a pair of bevel 


gears to run a horizontal shaft, which 


drives an exciter generator. The speed 


governor is entirely mechanical, and is of 


the vertical type. Jt has a solid steel 
shaft, with no foot-step. It is supported 
by collars above the housing, and the 
weight is equalized by a hydraulic piston. 


three amperes and 5,500 volts, fifty cycles 
per second, with an efficiency of ninety- 
four per cent. 


The winding of the armature consists 
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of thirty double coils, which are pressed 
into the slots. Each coil has twenty turns 
of wire with a cross section 4.1 by 4.7 
millimetres. The field has thirty poles, 
containing, altogether 500 turns of wire 
5.5 by 6.2 millimetres. The rotary field 
weighs 9,800 kilogrammes. The diameter 
is 2,488 millimetres (98 inches). Two 
spiders, one at the top and one at the 
bottom of the stationary armature carry 
two bearings for the shaft of the revolving 
field. 

The fourth generator of 650 horse-power 
runs at 375 revolutions per minute and 
has an output of 100 amperes, 5,500 volts, 
and fifty cycles per second, with a net 
efficiency of 94.8 per cent. The armature 
has sixty-four slots and thirty-two coils. 
Fach coil has eleven conductors, three 
wires each, 3.8 by 4.4 millimetres. The 
field has sixteen coils wound in series. 
Each coil has eighteen turns of sheet 
copper 180 by 1.5 millimetres. These 
are insulated from one another by sheets 
of asbestos. The weight of the magnetic 
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field is 9,400 kilogrammes, and diameter 

1,792 millimetres (70.5 inches). 

The efficiency of the exciter used for the 
500 horse-power generator is seventy-five 
per cent and that of the 650 horse-power 
generator seventy-eight per cent. The ex- 
citers are bi-polar, direct-current ma- 
chines, running 700 revolutions per 
minute, and with capacity of thirty 
amperes and eighty volts. 

The dynamo in the machine shop is 
driven by a small independent turbine, 
and is of the Oerlikon type. It runs at 
1.300 revolutions per minute, developing 
four horse-power, twenty amperes and 
125 volts. The iron revolving armature 
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is 180 millimetres (seven inches) in 
diameter and 160 millimetres (6.75 
inches) long, and has fifty spools, each 
containing eight wires 1.6 by 2.2 milli- 
metres. The internal diameter of the 
magnet field is 187 millimetres (7.5 
inches) and consists of two spools, each 
with 3,024 turns of wire 1.2 by 1.6 milli- 
metrea. 

Wires are run from the generators in 
underground conduits to the two switch- 
boards which are arranged one on each 
side wall of the power-house. The main 
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switchboard is for the Swiss main lines, 
the smaller board is for the French cir- 
cuits. Each board is, of course, equipped 
with the necessary switches and measuring 
instruments, which are mounted on black 
marble panels. Light and power circuits 
are kept entirely distinct, the light cir- 
cuits being on the left panel, the power 
circuits on the right, and the main 
switches from the generators in the centre 
panel, which also carries the voltmeters, 
ammeters, hand regulators for the exciters, 
the phase indicators for use in parallel 
switching of the alternating-current ma- 
chines, and finally the double-throw 
switches for changing any machine into 
either the light or power circuits. Each 
of the outside panels carries double-pole 
fuse blocks and two lightning arresters, 
also voltmeters which are connected 
through transformers to show the fluctua- 
tion of the current at the furthest point 
of the territory served. There is. also. an 
optical signal system on the switchboards. 
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A similar system of instruments is on 
the marble switchboard for the French 
circuits, arranged to separate the power 
from the light circuits. Behind the 
main switchboard is a transformer held 
in reserve to transform the 5,500-volt 
current down to 120 volts for lighting 
the power-house, in case the supplemen- 
tary lighting dynamo should fail. 

On account of the unusually severe 
winters, and the long time that snow lies 
on the ground, often as deep as two 
metres, it was found necessary to build 
an unusually strong pole line. The poles 
are set up in the form of an inverted V. 
bolted together at the top, and extend 
1.5 metres (5.9 feet) in the ground. The 
poles are fourteen to eighteen centi- 
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metres (5.5 by 7 inches) in diameter 
and ten to twelve metres long (32.8 to 
38.4 feet). The average distance be- 
tween the poles is about forty-five metres 
(150 feet). The sag of the main lines 
is fixed at two per cent, instead of one 
and one-half per cent, the customary 
amount in Switzerland. This allows 
more expansion and contraction. Spe 
cial care is used in making the joints 
in the line wire. All wires above six 
millimetres (0.2362 inch) diameter are 
soldered in sleeves. Ordinary bell-shaped 
porcelain insulators are used. All mam 
branch lines are provided with switches 
on the poles which may be operated from 
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the ground. These switches allow cer- 
tain sections of the line to be cut out 
for repairs or inspection without inter- 
ruption of the service. At railroad cross- 
ings cable lines are carried underground 
through conduits lined with marble or 
porcelain. 

Three power circuits and three light 
circuits serve the Swiss territory, while 
two power and light circuits serve the 
French territory. The main lines in 
Switzerland are about 44.7 kilometres 
(twenty-eight miles) long and in France 
about 44.3 (27.8 miles). The total 
length of line wire used in Switzerland 
is 285.6 kilometres (178.5 miles) and in 
France 188.5 kilometres (118 miles). 
Brick transformer houses are built in 
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neutral wire being only used for start- 
ing, as will be hereafter explained. Each 
motor (single-phase alternating) is pro- 
vided with a tight and loose pulley, so 
that the motor may be started empty. 
On the switchboard there is a double- 
throw switch, which thrown one way con- 
nects half the voltage (from one side 
to neutral wire) to the motor. At the 
same time an iron core is inserted in an 
induction coil by means of a hand-wheel. 
When the motor reaches full speed the 
switches may be quickly thrown over to 
connect the full voltage from the out- 
side wires, and then the load may be 
thrown on the motor. 

In Switzerland there are a large num- 
ber of very small motors, some of them 
as small as one-tenth horse-power for 
watchmakers. St. Imier has the largest 
size, 120 horse-power which is a rotary 
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cach town, of varying sizes, to contain .. 


from one to five transformers in Switzer- 
land (five being in St. Imier), and from 
one to four in France (four being in 
Maiche). The transformers vary in ca- 
pacity from four to seventy-five kilo- 
watts. In most cases there are in the 
same station at least two transformers; 
one for light, and one for power. All 
transformer stations have a white mar- 
ble switchboard, equipped with instru- 
ments, switches and lightning arresters 
for both the high-tension and the sec- 
ondary cireuits. 

There are two separate secondary cir- 
cults from the transformer stations, run 
as the three-wire svstem on poles. On 
the power circuits the special motors 
(built by the Oerlikon Company) regu- 
larly work from the outside wires, the 


transformer for the city. In France the 
motors range from one-tenth horse-power 
to forty horse-power. 

In both France and Switzerland the 
total number of customers served is 889. 
There are more than 8,000 lamps in the 
system. 

Charges for the currents are as fol- 
lows: Lights for private houses 1.40 
francs per candle-power per year (about 
$4.25) for sixteen candle-power. Mu- 
nicipal lighting is at the same rate, 
based on thirty-five francs per twenty- 
five candle-power per year. A special 
rate is made to manufacturers of one 
franc per candle-power per year. Power 
ın one motor one-quarter horse-power 
13 francs per year; one horse-power 
+30 francs; two to twelve horse-power 
325 francs. Above twelve horse-power 
a special arrangement is made. 

The plant is in continuous operation. 
except for a stop of half an hour at 
noon. 
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The Madison Branch of the American 
Institute of Electrical Engineers. 
Two regular monthly meetings of this 

branch have been held, in addition to six 

student meetings, which student meetings 
are carried on as a part of the regular 
work of certain senior and graduate 
students in engineering at the University 
of Wisconsin. The first monthly meeting 
was held October 26th. The election of 
officers for the year was held at this time 

and resulted in the selection of Mr. J. P. 

Mallett, chief engineer of the Northern 

Electric Manufacturing Company, as 

chairman, G. C. Shaad as secretary, and 

F. W. Huels as a third member of the 

executive committee. The papers pre- 

sented at the New York meeting in Sep- 
tember were abstracted by Messrs. Potter 
and Jorstad. 

The second monthly meeting was held 
December Ist. At this meeting the paper 
on the telautograph was abstracted by 
Mr. R. F. Robinson, and the paper on 
the transposition of electrical conductors 
was presented by Mr. R. C. Muir. Mr. 
J. C. Potter prepared an opening to the 
general discussion in each case. 

At the student meetings several papers, 
based mainly on previous papers presented 
in the Institute and covering a variety 
of subjects, have been presented and dis- 
cussed. There are at present ten students 
electing this work, the number of students 
who are allowed to elect this course 
being limited. 

Bast yeaah a A 
For a Municipal Lighting Plant in 
New York City. 

The board of estimate of the city of 
New York has adopted a resolution direct- 
ing the corporation counsel to prepare a 
bill, to be presented at the next session 
of the legislature, so amending the char- 
ter as to permit the city to build an 
electric plant for the lighting of streets, 
parks and public buildings. The resolu- 
tion provides that the bill be sent to 
Albany as a city bill, endorsed by the 
municipal government. It is expected 
that by making the measure a city bill 
it will have a fair prospect of passing in 
the legislature. - It is unlikely that the 
city will build a plant, even should the 
bill go through. 
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World’s Water Power. 

Mr. George Johnson, statistician, of 
the Dominion of Canada, says the amount 
of water power used for electrical pro- 
duction throughout the world at present 
is over 2,000,000 horse-power. Canada 
has over one-tenth of the whole. The 
United States figures are 527,467 and 
Canada’s 228,225. 
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Commercial Aspects of Telephone Line Protection. 


HE problems involved in telephone 
line and apparatus protection are 
numerous and varied because of the 

widely different conditions which may, 
and often do arise to make protection 
necessary. To-day the protective appa- 
ratus used in a telephone plant forms an 
important part of the entire equipment, 
as on it depends not only the safety of 
the lives of the operators and users, but 
of the physical property of the telephone 
company and that of its customers. 

The presence of the street railway and 
electric lighting and other systems in the 
allied fields of electrical engineering, and 
the advent of the common battery system 
now largely used in the telephone industry 
itself, has placed before the telephone en- 
gineer more and more complex conditions. 

There are broadly three elements against 
which apparatus must be protected: light- 
ning, high-tension currents, such as may 
be caused to flow on a telephone line by 
a cross with electric light or power wires; 
and sneak currents, which are currents too 
small to do instantaneous damage, but 
which, if they persist, may, by the ac- 
curatiaiion of heat, cause damage to the 
apparatus. Unless danger from conse- 
quent fire be taken into account, only the 
first two causes need be considered in re- 
gard to the danger to human life. 

The types of apparatus for protecting 
against one or all of these sources of 
danger are well known. It is the purpose 
of this article to consider where and under 
what conditions protection should be 
given, and under what conditions it is 
better to take some risk and give only 
partial protection or none at all. 

Carbon-block arresters, wherein two 
carbon blocks separated by a thin air-gap 
are used as a “safety valve” for high po- 
tentials, are now almost universally em- 
ployed for protection against lightning, 
and against all currents such as might 
produce potentials of, say, 350 volts or 
over between the line and ground. With 
a distance of .005 of an inch between the 
carbon blocks a pressure of 350 volts 
across the blocks will break down the in- 
sulation of the air-gap between them. 

This kind of an arrester, of course, 
operates by grounding the line either 
temporarily or permanently; and in the 
case of a lightning discharge, which per- 
sists for only a minute period of time, 
no other protection is necessary. How- 
ever, a high potential current due to a 


By Kempster B. Miller. 


cross with a high tension wire is likely 
to persist after being grounded, and thus 
cause a very large current to flow over 
the conductor so grounded, which may be 
injurious to the line wire or cable itself. 
For this reason it becomes desirable to 
provide some means for opening the cir- 
cuit after it has been grounded in case 
the current allowed to flow on account of 
the grounding is of sufficient magnitude 
to become dangerous. The most simple 
means of accomplishing this consists of a 
fuse wire of limited carrying capacity. 

Sneak currents may be caused by low 
potential crosses somewhere on the line, 
or of comparatively high potential crosses 
through a high resistance. In common 
battery work still another very common 
cause of sneak currents is due to the 
grounding of one of the telephone wires 
or the crossing of two wires, in which 
cases, even though the lines are not sub- 
jected to any outside electromotive force, 
the current flowing from the common 
battery may, in some systems, persist to 
such an extent as to cause ultimate 
damage to the apparatus. 

The most simple means of protection 
against these small currents is to employ 
a fuse wire of very small carrying capac- 
ity, mounted on mica strips to which they 
are secured. These are not very efficient 
forms of: sneak-current arresters, for the 
reason that they can not be depended upon 
to open the circuit when traversed by cur- 
rent of predetermined strength. Another 
disadvantage is that, on account of their 
small size, thev are very frail and liable 
to mechanical injurv. The well-known 
heat coil is the most effective sneak- 
current arrester vet put into extensive 
use, 

For protection against heavy currents 
such as may be caused to flow in the line 
after the heat coil has operated and 
grounded the line conductor, compara- 
tively heavy fuses—five to ten amperes— 
usually mounted in wooden or fibre tuhes 
are found most desirable. These are not 
so much subject to the frailties of me- 
chanical construction as the mica fuses, 
and may, therefore, be used on outside 
construction with considerable freedom. 

By the judicious use of all of these 
general types of protectors, a degree of 
protection that is well-nigh ahsolute, 
may be attained; but there is a difference 
of opinion as to whether or not absolute 
protection is at all desirable, Under con- 


ditions made necessary for absolute pro- 
tection the heat coils, on account of their 
extreme sensitiveness, may be frequently 
operated by the normal currents of the 
exchange; again, if the line fuses are 
made of too low carrying capacity very 
slight currents which might injure 
nothing would also cause their operation. 
If the gaps in the carbon arresters are 
made too small, the liability of short- 
circuiting the line to ground by the ac- 
cidental contact between the carbons, or 
the presence of a small amount of carbon 
dust, would exist. 

The blowing of a heat coil or the short- 
circuiting of the carbon arrester at the 
exchange is not a matter of much impor- 
tance, because it is easy to replace them 
quickly, men being always present in the 
exchange for that purpose. However, all 
such unwished-for occurrences at the office 
arrester, even though remedied within a 
few moments, are likely to cause inter- 
ruption in the service which, from the 
subscriber’s standpoint, is not desirable. 
The blowing of a fuse or the operation of 
a carbon arrester or heat coil at some 
point in the outside construction or at 
the suhscriber’s station is, however, much 
worse, as the interruption to the service 
is of longer duration, and the cost of re- 
pairing is much greater. 

It seems evident that there is such a 
thing as overdoing protection, as too 
perfect a system, considered from the 
standpoint of protection alone, brings 
about an increased cost for maintenance 
and frequent interruptions of service. If 
the cost of protection, due to added main- 
tenance and service interruption, is 


“greater than the gain due to the saving 


afforded hy the protection, then there is 
too much protection. For this reason 4 
middle course is usually pursued, aiming 
to give sufficient protection to the appa- 
ratus and property to prevent the possi- 
bility of any far-reaching disastrous Te- 
sults, at the same time keeping in mind 
the minimizing of the cost of maintenance 
and of service interruption. 

A typical telephone line for this dis- 
cussion may be taken as one extending 
from the central office to a subscriber’s 
instrument, this line passing directly 
from the office through a section of under- 
ground cable, thence through a section of 
overhead cable, and thence through bare 
wires on poles to the subscriber's premises. 
The underground cable, it is understood, 
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runs directly into the central office, being 
terminated either in potheads or equiva- 
lents, or directly on the line side of the 
distributing frame, so that there are prac- 
tically no points, between the place where 
the cables enter the underground conduits 
and the inside wiring of the central office, 
at which the conductors are liable to be- 
come crossed with wires charged to 
dangerous potentials. This portion of the 
line, therefore, may be fairly assumed to 
offer no points of exposure to danger, 
although, of course, danger may be trans- 
mitted to it from other portions of the 
line, 

At the point in the office where the con- 
ductor emerges from the cable, it is 
common practice to provide a combined 
carbon and heat-coil arrester. The coil 
is so arranged that when released it will 
allow the line spring to make contact with 
the ground connection, grounding the line 
and opening the circuit to the switch- 
board. 

That the central office protection on 
the line in question should consist of a 
heat coil and carbon arrester is a matter 
concerning which there is a little dispute. 
There are those who maintain that a line 
when entirely underground from the 
central ‘office to the subscriber’s premises 
has no need of any protection whatever. 

The degree of sensitiveness of the heat 
coil can not be specified for all cases, as 
the apparatus of some switchboard sys- 
tems is very much more susceptible to 
damage by excessive currents than others. 
In other words, currents which would be 
excessive for the electromagnets of some 
systems would be carried readily without 
danger of harm by those of others. It 
may be said in this connection that the 
best switchboard designers are making the 
coils of electromagnets, as far as possible, 
self-protecting; so that they would not 
be damaged by any current due to the 
voltage of a central office battery which 
might flow through them, even on a short 
circuit. With such apparatus there seems 
no doubt that an all underground line may 
be left without protection. 

The electromagnets of some switch- 
boards are wound with such fine wire as 
to render the following requirements of 
the heat coil necessary: that it shall 
carry 0.1 ampere indefinitely and operate 
on 0.2 ampere within five minutes. To 
meet these requirements the heat coil 1s 
generally wound to about twenty-ohms re- 
sistance. In other cases the requirements 
are that the coil shall stand 0.2 ampere 
indefinitely and that it must operate on 
0.25 ampere within three minutes, and 
that the resistance of the coil shall not 
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be more than seven and one-half ohms. 
These latter figures are now perhaps the 
most commonly adopted, and with such 
a coil when the current is in excess of 
one-quarter of an ampere but less than 0.4 
of an ampere the coil will operate in 
from one to one and one-quarter minutes ; 
and with currents in excess of 0.4 of 
an ampere they are operated practically 
instantaneously. 

The air-gap betwen the arrester blocks 
at the central office is now fairly well 
standardized at 0.005 inch, and with such 
an air-gap and with carbon of ordinary 
grade the insulation between the blocks 
will break down when subjected to a ten- 
sion of about 350 volts. 

The question as to whether a fuse 
should be placed at the point where an 
underground cable joins an aerial cable 
is a mooted one. It is probably true that 
as in many other disputed questions there 
are good reasons on both sides and that 
under some conditions a fuse should be 
placed at this point, while under others it 
should not. Pure logic certainly brings 
us to the conclusion that a fuse should 
be placed at a point on the line where 
the exposed construction begins. This 
being true, the placing of fuses in the 
conductors at the point where the aerial 
cable passes to the undergrcund cable, 
depends on whether or not the aerial cable 
may be considered as, within itself, ex- 
posed. Clearly, a high-tension wire fall- 
ing across or in any other way coming in 
contact with an aerial telephone cable, is 
a possible occurrence. It is also clear 
that such a cross might cause the speedy 
disintegration of the sheath of the cable 
and thus direct exposure to the conductors 
within. In this sense the aerial cable is 
exposed to danger and to protect the 
underground conductors from damage 
due to such a contingency, it would be 
necessary to place fuses at the outer end 
of the underground cable. 

While every telephone man who has had 
experience with outside construction will 
probably call to mind one or a few cases 
where damage to aerial cables—and 
through them to underground cables—has 
occurred, due to exposure at some point 
within the aerial cable, it is probably true 
that the cases that one man is able to 
cite are few. Certainly aerial cables are 
often damaged, due to high-tension crosses 
or to lightning, but in many of these cases 
of damage the doubt exists as to whether 
the trouble originated at some point along 
the line of the aerial cable or whether 
it originated elsewhere and was brought 
into the aerial cable conductors through 
the lines leading to those conductors. 
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Many cases of damage to aerial cables, and 
through them to underground cables, 
which at first sight appeared to be clearly 
due to some conditions along the line 
of the aerial cable, have afterwards proved 
to be due to conditions existing beyond 
it, where the conductors of the circuits 
were more exposed to trouble. 

Perhaps the best answer to the question 
arising as to the location of fuses at the 
outer end of the underground construc- 
tion is that unless the aerial cable 
traverses a route such that high-tension 
crosses are very likely to occur along the 
line of the cable, the aerial cable may 
be fairly considered as an unexposed por- 
tion of the lines; and this conclusion 
brings us unalterably to the conclusion 
that the fuse should be at least carried to 
the outer end of the aerial cable. In 
those special cases where the danger aris- 
ing along the line of the aerial cable seems 
great, then only should a fuse be inserted 
between the underground and overhead 
cables. 

We have now arrived at the conclusion 
that in most cases the line fuse should 
be moved at least as far from the central 
office as the end of the aerial cable. What 
should be done at this point? 

Clearly, the bare wire joining the acrial 
cable and the drop wires serving the 
subscribers are exposed portions of the 
circuit. To provide, therefore, against 
heavy currents due to crosses being car- 
ried into the cable conductors, a fuse 
should be placed at the outer end of the 
aerial cable. If the line be such a one 
that the underground cable joins directly 
to the hare wire, then the fuse should be 
placed at the end cof the underground 
cable. We may say, therefore. that a fuse 
always should be placed between the 
exposed and unexposed portions of the 
circuit. 

The fuse at such point provides only 
for the interruption of strong currents, 
It does not provide against static dis- 
charge. For this reason it follows that 
in the case of all long aerial lines, such 
as toll lines, country lines and long bare 
city lines, a carbon arrester should be 
added as a protective means at the point 
where the bare wire arrives at the outer 
end of the cable. These carbon arresters, 
owing to their comparative inaccessibility, 
should be provided with a wider air-gap 
than is used in the central office arrest- 
ers, and probably from 0.01 to 0.015 inch 
represents about the best practice in this 
respect. The question as to the relative 
position of the fuse and the carbon ar- 
resters now arises. It is evident that if 
the fuse were placed in the circuit be- 


— 


= p 


æ e 
ai —— =p e o M 


ew fe eo 


a = 
- rX zH 
7 = — ge 


962 


tween the carbon arrester and the cen- 
tral office of a high-tension cross on the 
exposed portion of the line beyond the 
carbon arrester might cause an arc in the 
arrester which would persist, if the cross 
persisted, and gradually consume the 
carbons and perhaps incidentally also the 
cable box, pole fixture and pole. The 
fuse, therefore, should be placed between 
the carbon arrester and the outer end of 
the line and never between the carbon 
arrester and the cable. 

The carbon arresters in such cases pro- 
tects the cable from lightning and other 
high-tension crosses, while the fuse not 
only prevents a heavy current from enter- 
ing the cable conductors, but also pre- 
vents the continuance of arcing at the 
arresters which might lead to the damage 
of the equipment at that point. 

We may then decide that at least a 
fuse is required at the point where the 


. overhead cable joins the bare wire or 


where an underground cable is connected 
to a bare wire without the intervention 
of an aerial cable. Also, wherever a long 
open wire line joins a cable at such a 
point, a carbon arrester also should be 
employed. | 

Some engineers use a carbon arrester 
as well as a fuse at all points of junc- 
ture between open wire and cable, regard- 
less of the length of line. This seems 
poor policy and one that is productive 
of excessive maintenance expense. In 
other words, practice has proven in gen- 
eral that the occasional loss due to 
damaged cables caused by the omission 
of carbon blocks, where the open-wire 
lines are short, is of less importance than 
would be the maintenance of such blocks 
at all points where the open wire joins 
the cable. ° 

Probably all telephone engineers agree 
that a fuse should be placed at the points 
where the line wire enters the sub- 
scriber’s premises. Many complete tele- 
phones are now equipped with fairly ef- 
cient forms of carbon lightning arrest- 
ers, these latter forming integral parts 
of the telephone as produced. The com- 
bination of the fuse and the arresters, 
therefore, forms a very efficient protec- 
tion for the instrument, the premises 
and in fact for the line conductor itself. 
The carbon blocks under any circum- 
stances should never be used without the 
fuse outside, as a dangerous fire may 
result from arcing. For this reason 
the indiscriminate placing of carbon ar- 
resters on telephone instruments by the 
manufacturers is to be deplored. 

Some companies add a heat coil to 
the protective device at the subscriber’s 
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premises, but this is thought not to be 
in accordance with the best practice. 
The cost of burnt-out telephones 
which may be saved by the presence of 
a heat coil probably would prove much 
less than the cost of time and labor of 


replacing heat coils at the subscriber’s 
stations. 


Municipal Electric Lighting in 
Great Britain. 

The operation of municipal electric 
lighting plants by local authorities in 
England is the settled policy of that na- 
tion, if one may judge by the figures, 
which show that such plants are almost 
uniformly advantageous to the ratepayer, 
and that the proportion of plants owned 
and conducted by local authorities to 
those operated by companies is 323 to 145. 
In the United States, there are about 
1,000 municipally owned electric lighting 
plants, but many of them are in minor 


Town. 


Population. Capital Outlay. 
Aberdeen........ 157,000 $970,395 
Belfast.......... 349,000 1,108,590 
Birkenhead...... 117,000 466,720 
Birmingham..... 522,200 294,165 
Bradford........ 281,800 2,148,840 
Bristol......,... 328,800 2,266,450 
Cardiff .......... 164,300 787,805 
Croydon......... 141,200 1,156,715 
Dublin.......... 289,100 1,295,375 
Glasgow......... 800,000 5,208,730 
Hüllen eee ote ere 240,600 1,262,730 
Islington........ 335,000 1,943,350 
Leeds.......:...487,300 3,357,060 
Leicester ........ 211,600 1,081,160 
Manchester...... 659,100 8,568,135 
Salford.......... 221,000 2,454,805 
Sheffield......... 412,000 3,084,970 
West Ham....... 267,300 925,845 


towns, so that the capital invested does 
not total a very great sum. A table has 
been compiled, showing the population, 
capital outlay, total receipts, working ex- 
penses and net receipts of the English 
plants. In the entire list, only one city 
shows a loss in the operation of the light- 
ing plants on account of the working 
expenses exceeding the total receipts. 

In England the supply of electricity, 
both by municipalities and companies, 
excepting in special cases, is regulated by 
the electric lighting acts of 1882 and 
1888 and the Electric Lighting Act of 
1899. The last mentioned act consoli- 
dates all the important clauses which 
have been introduced into the provisional 
order. The provisional order confers on 
the owners the right to supply electricity 
in any given area. It is granted by the 
Board of Trade and is confirmed by an 
act of Parliament, when it becomes an 
effective “order.” The possession of an 
order has generally been regarded as the 
ownership of a monopoly of supply in the 
case of municipalities, and also as a mat- 
ter of practice, of companies, except in 
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London. Orders are granted in per- 
petuity, but in the case of company orders 
the local authority of the area supplied is 
given the right of acquiring the under- 
taking at the end of forty-two years, pro- 
vision being made for the manner of such 
acquiring. The local authorities may buy 
out the compdnies by arrangement before 
the period of forty-two years, and there 
are many instances in which local av- 
thorities have arranged for earlier terms 
of purchase than those specified in the 
act. 

The system of supply must be sanc- 
tioned by the Board of Trade before the 
supply is started. The current may be 
charged for on several methods, which 
must be approved by the Board of Trade. 
The maximum charge is usually thirty- 
six cents per Board of Trade unit, which 
is equal to 1,000 watt-hours. 

The cost of lighting in a number of 
the larger towns is as follows: 


Total Receipts. Working Expenses. Net Receipts. 
$147,555 


$67,995 $79,560 
112,520 45,775 66,745 

46,675 17,395 29 280 
336,390 163,245 173,145 
330,960 142,115 188,845 
256,865 121,040 135,825 
103,455 50,305 53,150 
194,340 103,595 90,745 

75,325 45,540 29,785 
622,225 242.900 379,325 
161,105 82.065 79,040 
211,025 133,120 77,905 
283,280 82,330 200,950 
121,880 43,205 718,675 
985,845 561,580 424,265 
226,120 92,490 133,630 
236,000 78,770 157,230 
125,285 77,920 47,365 


The only town that showed a loss was 
Whiting, with a population of 11,800; 
the capital outlay was $109,505, total re- 
ceipts, $4,430, working expenses, $6,320. 
The total loss was $1,890.—Municipal 
Journal and Engineer, December. 


Royal Favors to Distinguished 
Scientists. 

On the occasion of King Edward’ 
birthday, honors were conferred upon ê 
number of distinguished men of science: 
Among these were Dr. J. W. Swan, who 
received the honor of knighthood, and 
the Hon. C. A. Parsons, who was 8f- 


pointed Companion of the Order of the 
Bath. 


ot agg ten 
Northwestern Electrical Association. 

The next annual convention of the 
Northwestern Electrical Association wil 
be held in Milwaukee, Wis., commencing 
on Wednesday, January 18, 1905. The 
president of the association is T. +: 
Grover, Fond du Lac, Wis., and the se 


tary and treasurer is Thomas R. Mercet: 
Milwaukee, Wis. 
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The Convention of the Interstate 
Independent Telephone Asso- 
ciation. ` 

The annual convention of the Interstate 
Independent Telephone Association will 
be held at Chicago, Ill., December 13, 14 
and 15, 1904. The headquarters of the 
association will be at the Auditorium 


Hotel. 
This association was organized in 


Chicago, Ill., April 9, 1902. Meetings 
have been held each year, in December, 
since that time. 

At the time of the convention busi- 
ness reports will be received from various 
committees, and the future of independent 
telephony will be discussed. 

The following programme has been 
announced : 

Tuesday morning, December 13, a re- 
ception to members and others by the 
executive committee and officers, will be 
held at the secretary’s headquarters from 
9 to 12. 


HENRY A. BARNHART, PRESIDENT, INTERSTATE 
INDEPENDENT TELEPHONE ASSOCIATION, 
Tuesday afternoon, December 13, at 

two o’clock—President’s annual address, 

Hon. Henry A. Barnhart, Rochester, Ind. 

Report of the secretary, E. M. Coleman, 

Louisville, Ky. Committee reports. Ex- 

press committee, George N. Bandy, chair- 

man, Des Moines, Iowa. Freight rates, 

Theodore Gary, chairman, Macon, Mo. 

Railroads, F. W. Buffom, chairman, 

Louisiana, Mo. Committee on Postmas- 

ter-General Payne’s order, L. L. C. 

Brooks, chairman, Minneapolis, Minn. 

Special committee on uniformity of equip- 

ment and standardization of apparatus, 

Senator Charles E. Hull, chairman, 

Salem, Ill. 

Wednesday morning, December 14, the 
officers and executive board will take 
charge of the delegates from nine to 
twelve. 

Wednesday, December 14, 2 P. m., the 
following papers will be read: “Why In- 
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dependent Telephone Securities Do Not 
Command the Market Price They De- 
serve, According to Their Earning Ca- 
pacity,” O. M. Bake, vice-president, 
Miami National Bank, Hamilton, Ohio; 
“What the Independent Telephone Com- 
panies Owe the Public; What the Public 
Owes the Independent Telephone Com- 
panies,” Theodore Thorward, president, 
Indiana Independent Telephone Associa- 
tion, South Bend, Ind.; “Manufacturers’ 
Duties and Their Dues,” E. D. Graham, 
president, Mexico Telephone Company, 
Mexico, Mo.; “Uniformity of Equipment 
and Standardization of Apparatus, the 
Imperative Demand in the Operating 


E. M. CoLEMAN. SECRETARY, INTERSTATE 
INDEPENDENT TELEPHONE ASSOCIATION. 


Field,” J. H. James, president, Minne- 
sota Independent Telephone Association, 


Mankato, Minn. 

Thursday, December 15, 9 a. mM., the 
following papers will be read: “The Im- 
portance of Bringing About, by Legisla- 
tion or Otherwise, Uniform Telephone 
Rates for Exchange Service in Towns of 
the Same Size; Also Uniform Toll Rates,” 
E. H. Moulton, president, Twin City Tele- 
phone Company, Minneapolis, Minn.; 
“How to Avoid Personal Injury and Re- 
sponsibility in Telephone Construction 
Work and Maintenance,” Senator Rome 
C. Stephenson, Rochester, Ind.; “Where 
Are We? How Did We Get There? What 
of the Future?” A. C. Davis, manager, 
Parkersburg Telephone Company, Par- 
kersburg, W. Va.; “The Evils of Connect- 
ing with the Bell,’ P. H. Holdoegel, 
Rockwell City, Iowa. 

Thursday, December 15, two o’clock, 
there will be an entertainment of the at- 
tending delegates in charge of the officers 
and executive board. 

On the evening of Thursday, December 
15, there will be a banquet, followed by 
a vaudeville concert. 

The officers of the Interstate Independ- 
ent Telephone Association are: presi- 
dent, Henry A. Barnhart, Rochester, 
Ind.; vice-president, E. H. Moulton, 
Minneapolis, Minn.; secretary, E. M. 
Coleman, Louisville, Ky.; treasurer, A. 
B. Conklin, Aurora, Ill. 
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Banquet of the New York Edison 
Company Agents and Inspectors. 


On Tuesday evening, November 29, the 
New York Edison Company tendered a 
banquet to its agents and inspectors at 
the Hotel St. Denis. Besides the officers 
of the company more than eighty mem- 
bers of the contract and inspection de- 
partment were present. At the speakers’ 
table were Nicholas F. Brady, Thomas E. 
Murray, J. W. Lieb, Jr., A. A. Pope, 
C. A. Littlefield, R. U. Conger, of the 
Sheldon School of Scientific Salesman- 
ship, and Arthur Williams, who presided. 

Mr. Lieb was introduced as the first 
speaker of the evening. In making the 
introduction, Mr. Williams rehearsed the 
development of the company from the 
time when the entire territory supplied 
covered less than one square mile; when 
there were less than 300 customers, and 
when there were no arc lamps. To-day 
the territory exceeded seventeen square 
miles and there were 34,000 customers 
and about 23,000 arc lamps. At the 
present time there was 90,000 horse- 
power in motors engaged in every industry 
in New York city in which mechanical 


A. B. CONKLIN, TREASURER, INTERSTATE 
INDEPENDENT TELEPHONE ASBSOCIATIOUN. 


power is used. The customers of the 
company during the last five years have 
increased from 16,000 to the present 
number. ‘The number of incandescent 
lamps installed has increased from 
750,000 to 1,600,000, and the arc lamps 
from 10,000 to the present number. 

In his remarks, Mr. Lieb referred to 
the early history of the lighting industry 
of New York city, and sketched the 
change in policy of electric light com- 
panies and gas companies, and the 
vigorous methods pursued for the secur- 
ing of new business. He recognized the 
necessity of the various departments of 
the company meeting from time to time 
in order to discuss and compare notes. 
He mentioned the very successful work 
performed by the Bulletin issued by the 
advertising department of the company. 

Mr. Conger was the next speaker, and 
he dwelt upon the educational effort that 
the correspondence schools of the country 
were making and the part they were play- 
ing in the development of salesmen of a 
high order of ability. 
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Convention of the National Electric 
Light Association. 

Denver and Colorado Springs, Col., 
have been selected for the twenty-eighth 
convention, of the National Electric Light 
Association. Denver will be given three 
days and Colorado Springs a like num- 
ber, it being the purpose to hold three 
sessions each day. Colorado Springs, 
however, will be given over more largely 
to sight-seeing, while Denver will be the 
scene of the business sessions. 

The full list of committees appointed 
at the meeting recently held at Denver, 
Col., is as follows: 

General Arrangement Committee—Orson 
Adams, Grand Junction Electric and Gas 
Company, Grand Junction; William Mayher, 
Greeley Power and Light Company, Greeley; 
W. E. Renshaw, Seaton Mountain Electric 


Light, Heat and Power Company, Idaho 
Springs; F. C. Webber, Leadville Gas and 


Left to Right. 
Ernest 


Lower Row—J. R, Hunting, W. B. Tuttle, Henry 


Electric Company, Leadville; P. N. Munn, 
Telluride ‘Power Company, Provo, Utah; 
R. S. Campbell, Utah Light and Railway 
Company, Salt Lake City; John Martin, 
California Gas and Electric Company, A. Pol- 
lock, San Francisco Gas and Electric Com- 
pany, San Francisco, Cal.; F. E. Warren, 
Cheyenne Fuel and Power Company, Chey- 
enne, Wyo.; C. F. Brown, Roaring Fork Elec- 
tric Light and Power Company, Aspen; 
William T. Wallace, Colorado Electric Power 
Company, Canon City; Herman Webber, La 
Bella Electric Company, Cripple Creek; 
C. H. Peters, Durango Light and Power Com- 
pany, Durango, George B. Tripp, Colorado 
Springs Electric Company, Colorado Springs; 
Charles Neeley, Fremont Electric Light 
Company, Florence; M. T. Morrill, Electric 
Light Company, Golden; F. P. Dewey, Elec- 
tric Light Company, Georgetown, General 
Fred Walsen, Electric Light Company, Idaho 
Springs; H. R. Wray, Chamber of Com- 
merce, Colorado Springs; J. F. Vail, Elec- 
tric Light Company, Pueblo; E. J. Tem- 
ple, Electric Light Company, Boulder; D. O. 
Freyberger, Electric Light Company, Love- 
land; John Doss, Electric Light Company, 
Ouray; C. Y. Breck, Telluride Electric 


Upper Row—R. B. Sullivan, J. C. Andrews, F. W. Frueauff, Harry C. Abell, M. 
bnbach, C. N. Stannard, M. E. Malone, Phillip Cross. 


i: Doherty and R. B. Brown. 
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Light and Power Company, Telluride; Nel- 
son Rhoades, Arapahoe Electric Light and 
Power Company, Littleton; W. F. Jones, 
Gold Belt Consolidated Electric Company, 
Victor; J. B. Wiggenhorn, Florence & 
Cripple Creek Company, Cripple Creek; 
G. E. Sethman, Meeker Light, Heat and 
Power Company; C. W. Badgley, Crested 
Butte Light and Water Company; Irving 
Hale, General Electric Company; O. B. 
Kohl, Lacombe Electric Company; John 
Brannan, Lacombe Electric Company; Will- 
iam S. Iliff; C. K. Durbin; J. H. Waters, 
La Bella Electric Company; S. W. Cantril, 
Denver Tramway Company; George W. 
Cook; J. A. Beeler, Denver Tramway Com- 
pany; J. J. Hernan, Hotel Men’s Associa- 
tion; N. M. Tabor, Hotel Men’s Association; 
Armour C. Anderson, Real Estate Exchange; 
John McNamara, Real Estate Exchange; 
J. S. Temple, Chamber of Commerce; Ar- 
thur Williams, Chamber of Commerce; T. B. 
Stearns, Stearns-Rogers Manufacturing Com- 
pany; Major S. K. Hooper, D. & R. G. Rail- 
way; J. F. Vallery, Burlington Railway; 
William E. Bridgman, H. J. Mayham In- 
vestment Company; James Wiliams; E. R. 
Griffin, Union Pacific Railway; J. J. Joslin, 
Merchants’ Protective Association; C. L. 
Wellington, Rock Island Railway; David H. 
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Gas AND ELECTRIC REPRESENTATIVES AT RECENT MEETING, AT DENVER, COL. 


R. Bump, 


Hoops, Chicago & Northwestern Railway; 
George W. Vallery, Colorado Midland Rail- 
way; H. B. Kooser, Missouri Pacific Rail- 
way; George Gano, Merchants’ Protective 
Association; W. J. Jones, Denver & North- 
western Railway; Charles B. Sloat, Rock 
Island Railway; J. P. Hall, Santa Fe Rail- 
way; D. C. McWatters, Cripple Creek Short 
Line; Fred H. Bostwick; J. C. Poole, Stan- 
ley Electric Company; H. L. Woolfenden, 
Gilbert Wilkes and Company, R. D. 
Marthens, Nernst Lamp Company; R. W. 
Speer, mayor; E. S. Kassler, Montrose Elec- 
tric Light and Power Company; J. J. 
Cooper, Mountain Electric Company; J. W. 


Stearns, Mountain Electric Company; Ed- 
ward C. Means, Adams-Bagnall Electric 
Company; Thomas Smith; 


Edward Pool, 
American Steel and Wire Company; J. D. 


Jackson, Western Electric Company; W. P. 
Carstarphen, Carstarphen Electric Company; 
H. W. Lawrence, New England Electric 
Company; J. J. Henry; P. J. Brown, Gen- 
eral Electric Company; B. K. Sweeney; 
R. E. Miller, Crocker-Wheeler Company; 
Charles S. Onderdonk, Onderdonk Manufac- 
turing Company; R. B. Sullivan, Frank W. 
Frueauff, Henry L. Doherty, C. W. Hum- 
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phrey, W. J. Barker, E. Y. Sayer, O. N. 
Stannard, Rufe Gentry, John Craig Ham- 
mond, J. Chas. Andrews, Denver Gas and 
Electric Company; William Maher; J. F, 
Callbreath, Chamber of Commerce; A. R. 
Hall, Capital Lamp Company; C. H. Speers, 
Colorado Midland Railway, Denver, Col. 

Executive Committee—Henry L. Doherty, 
chairman; F. W. Frueauff, vice-chairman; 
George B. Tripp, H. R. Wray, J. A. Beeler, 
T. B. Stearns, J. F. Callbreath, Armour C. 
Anderson, General Fred Walsen, J. Chas. 
Andrews, secretary. 

Transportation Committee—George W. 
Cook, chairman; J. S. Temple, Major S. K. 
Hooper, J. F. Vallery, E. R. Griffin, H. R. 
Wray, C. L. Wellington, George F. Porter, 
master of transportation, National Electric 
Light Association; J. Andrews, secretary. 

Finance Committee — George W. Gano, 
chairman; George B. Tripp, vice-chairman; 
General Irving Hale, J. W. Stearns, C. K. 
Durbin, J. A. Beeler, J. J. Hernan, J. F. 
Callbreath, Armour C. Anderson, General 
Fred Walsen, John Craig Hammond, George 
W. Cook, J. H. Waters, J. C. Andrews, 
secretary. 

Entertainment Committee—Philip Cross, 
chairman; F. . Frueauff, William E. 
Bridgman, T. B. Stearns, George W. Vallery, 
George B. Tripp, H. R. Wray, R. W. Speer, 
General Fred Walsen, J. C. Andrews, 
secretary. 

Advertising Committee—John Craig Ham- 
mond, chairman; John McNamara, T. B. 
Fisher, S. K. Hooper, J. F. Vallery, N. M. 
Tabor, David H. Hoops, J. J. Joslin, D. C. 
MacWatters, Charles B. Sloat, J. C. An- 
drews, secretary. 

Colorado Springs Local Committee — 
George B. Tripp, H. R. Wray. 

Hotel Committee—W. J. Barker, chair- 
man; J. J. Hernan, J. J. Cooper, J. F. Vail, 


S. W. Cantril, H. L. Woolfenden, Philip 
Cross, J. C. Andrews, secretary. 


Extent of Telephone Service. 


The Bell Telephone Company, in its 
annual report, states that on January 1, 
1904, it had 130,138 miles of pole line 
and 975,702 miles of wire. 26,128 cities 
and towns are connected by these lines. 
During the year of 1903, the company 
transmitted 83,000,000 long distances 
messages. The total number of messages 
transmitted by all lines, including local 
messages, was 3,263,000,000. The report 
further states that at the end of the year 
1903, there was one telephone to every 
fifty-three people in the country, the 
total number of subscribers being 1,525, 
167. The number of employés was 61, 
135, and the length of wires in the various 
exchanges was 2,938,189 miles. The to- 
tal mileage wire, including long distance 


and exchange wires, was about 4,000,000 
miles. 


Mr. William Barċlay Parsons Re- 
signs from the Rapid Transit 
Board. 


Mr. William Barclay Parsons, who has 
been chief engineer to the Rapid Transit 
Commission, New York city, for mor 
than ten years, has resigned this post 
Mr. Parsons, more than a year ago, a 
nounced that he would probably resign 
as soon as trains began running M the 
subway, when he would look upon his 
work as completed. Mr. Parsons Y 
continue to advise the board in & co 
sulting capacity. Mr. George 5. Rice 18 
deputy chief engineer. 
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TRACK DROPS—COMPARATIVE SIMULTANE- 
OUS VOLTAGES OF DIFFERENT POINTS. 
It is very necessary not only to assist 

in making surveys but also to keep check 

on the condition of the tracks from a con- 
ductivity point of view, after they have 
once been placed in good order, that some 
arrangement should be made whereby the 
voltages of different points of the low- 
voltage side of a system can be simulta- 
neously taken at least once a month. 

For this purpose, the writer once de- 
signed a rather complete set of apparatus, 
consisting, in the main, of one special 
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Fie. 15.—CENTRAL SWITCHBOARD TESTING SYSTEM. 


switchboard for the telephone central 
office and subsidiary apparatus for each 
point of the system chosen as suitable 
to know the voltage of. 

Fig. 15 is a reduction of a drawing 
of such special board, which consists of 
a substantially made frame box with the 
back removable and two glass doors so 
hinged in front that they can be locked 
in the centre. The switchboard proper is 
built of three sheets of hard rubber 
fastened down around the edges by 
countersunk flat-head brass screws to an 
inner-projecting portion of the frame. 
On these sheets are mounted five rows 
of twenty-four double-pole, double-throw 
switches with one plug below each switch. 
Through the bottom of the frame run 
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twelve flexible cords, to the inner 
end of each of which is attached a 
small socket made to fit the plugs 
under each switch, and to the outer 
end of each of which is connected a 
suitable meter terminal. The wiring is 
on the back of the board (between the 
rubber sheets and the removable back) 
and consists of small rubber-covered wires 
formed and stitched on the principle 
similar to that adopted in telephone prac- 
tice. One bunch of formed wires consti- 
tutes the incoming cable and the other 
bunch the outgoing cable. 

To connect this special board up, the 
required telephone wires are cut between 
the distributing rack and the switchboard 
of the telephone exchange; and the ends 
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from the distributing rack are connected 
to the incoming cable of the special board, 
while the ends from the telephone switch- 
board are connected to the outgoing cable 
of the special board. The two wires of 
each pair of the incoming cable are con- 
nected to the middle points of their 
particular switch, to the upper points of 
which switch are connected the two wires 
of the corresponding pair in the outgoing 
cable. Each switch has its bottom points 
connected in multiple to the plug mounted 
below it. The details of the wiring and 
the other parts will be understood after 
examining the detail drawings in Fig. 15. 
Thus, when all the switches are up, the 
telephone wires are in regular service; 
while, when down, each pair of wires will 
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be in multiple with one of the small plugs 
and the telephone service cut out. 

Fig. 16 is a drawing showing the sub- 
sidiary apparatus. This consists of a 
small box, the upper part of which con- 
tains a sheet of hard rubber on which 
is mounted one double-pole, double-throw 
switch. One of these is placed alongside 
of each telephone located nearest to the 
point of the track of which a reading of 
the voltage is required. To connect up 
this subsidiary apparatus, the line wires 
are cut at each point near the telephone 
and the line ends are then connected to the 
middle points of the switches, the upper 
points of which switches are connected to 
the line posts of the telephones. Each 
box has a lower compartment lined with — 
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asbestos and divided in the centre with a 
piece of leatheroid (fibre); and in each 
of the divisions so formed is mounted a 
binding-post with a fuse wire between 
them. In practice, the writer has found 
that this fuse is not necessary, but it is 
provided to allay the fears of telephone 
officials. The first binding-post in each 
box is connected by a wire or strip to the 
lower points of the switch and the second 
one to the nearest track bond. If two 
connections (two points to take readings 
of) are required at any one of the stations, 
the second binding-post is connected to 
the middle point of a single-pole double- 
throw switch mounted alongside of the 
double-throw one, the top point of which 
is connected to the nearest track bond and 
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the lower point to the other point desired. 
To use the apparatus which has been 
described, the modus operandi is as fol- 
lows: eleven below-and-above-zero-reading 
potential meters (Richmond pattern) are 
placed on a table near to the special 
board, and all the zero posts connected 
to one of the flexible cords at the bottom 
of the special board. The plug on the 
other end of this cord is forced on to 
the socket below the switch which is con- 
nected to the wires from the power-house 
telephone; the switch of the subsidiary 
apparatus alongside which telephone has 
its lower points connected to the low- 


voltage bus-bars instead of to the nearest 
track bond. This power-house line, when 
the readings are being taken, becomes the 
zero wire. The other eleven cords, after 
their socket ends have been forced on the 
plugs belonging to the switches control- 
ling the points at which voltage readings 
are desired, are connected one to each of 
the other binding-posts of the meters. The 
operator at central is then requested by 
the head reader to call up the twelve 
points (power-house first) and request 
them to throw their double-throw switches 
down, to stay by them for fifteen minutes 
and then throw them up again. When 
she has received favorable answers, she 
so notifies the head reader who im- 
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mediately throws down the corresponding 
twelve switches on the special board. 
Then, calling his eleven assistant readers 
to order and with watch in hand, he 
waits until the second hand reaches the 
minute, when in a clear, loud voice he 
says “now,” repeating the word every ten 
seconds for two or three minutes. Every 
time he says “now” each assistant notes 
the deflection of his meter needle and jots 
such down consecutively on the sheet 
provided, and which is ruled with spaced 
columns, ten spaces to each column. At 
each minute, the head reader says im- 
mediately after the word “now” the word 
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“minute,” by which the assis- 
tants know that the reading 
which they are entering must 
come in a space at the head 
of one of the columns. This, 
ìn case an assistant has skipped 
the entering of one reading; 
and so that all his readings, 
thereby, may not become value- 
less. 

After the readings have been 
all taken, the head reader immediately 
throws up the twelve switches on 
the special board, and notifies the 
operator at central that he has fin- 
ished, who after the fifteen minutes 
have elapsed takes the trouble to 
call up the twelve points and find out 
whether they have or have not thrown 
up their switches as requested. In case of 
any special emergency, any one of the 
attendants at any one of the twelve points 
can obtain telephonic communication 
while the readings are being taken by 
throwing up his switch. This will stop 
the deflection of the needle of the 
potential meter on his line; the assistant 
reader in charge of which instrument 
should immediately throw up his switch, 


whereby central is called in the regular 
manner. 


Fie. 16.—StTation Switcu AND Fuse Boxes, TESTING SYSTEM. 
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This class of testing can be easily car- — 
ried out by any company having a central — 
exchange either of their own or rented — 
from some local telephone pars Psi a> 
vided that the instruments operated from 
it are located at suitable points of their 
system. Suitable outside telephone points 
having been chosen, a small double-pole, 
double-throw porcelain switch (obtainable 
from any dealer in electrical accessories) 
is installed near each telephone, and con- 
nected up similar to the method before 
described. At the telephone central the 
telephone cable is cut and a box with the 

desired number of similar porcelain 
switches (about twelve, as a rule), in- 
stalled in some convenient near-by posi- 
tion, is wired up similar to the manner 
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which has been explained in regard to 
the special board. Such simple and eco- 
nomical apparatus forms a means whereby 
these tests, which in the present state of 
electrical engineering are an absolute 
necessity, can be easily made at a mmni- 
mum expenditure. $ 

Referring to the matter contained in the 
article “Negative Boosters,” which ap- 
peared in the ELECTRICAL REVIEW, Oc- 
tober 8 and 15, 1904, it may not be out 
of place to say, in the event of there 
being much insulated cable between tne 
rails and the low-voltage bus-bars, that 
the lowest voltage point of the rails can, 
as a rule, be connected to one of the 
lines, and that such line can be used 
as the zero wire instead of the one rub- 
ning to the low-voltage bus-bars. 

Once the apparatus is installed, tests 
should be made at frequent intervals, care 
being taken that the readings are made at 
similar times of the day (approximately 
equal load conditions) on each occasion, 
and if the duties connected with such are 
controlled by some other department ae 
the one in charge of the bond testing the 
general manager will find that the infor- 
mation obtained from the readings gut 
as a very effective check on the bond-t 
sheets turned in. 
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PROBLEMS OF HEAVY ELECTRIC 
TRACTION.! 


BY O. 8. LYFORD, JR., AND W. N. SMITH. 


(Concluded.) 
II—USE OF TYPICAL RUN CURVES. 
As previously stated, the proposed elec- 
trical schedule for the Long Island Rail- 
road provides for a large number of com- 
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practical comparison is what may be 
called the “Typical Run Curve.” 
Disregarding grades and curves, a 
single run for a distance equal to the 
average length between stops will represent 
the conditions pertaining to a through run ; 
by plotting results for such average runs 
of different lengths, curves are obtained 
which will give exact results for the 


1.0 15 2.0 2.5 3.0 3.5 4.0 45 6.0 
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CURVE SHEET 11—GENERAL PERFORMANCE CURVE. 


3-car train for L. I. R. R.; two 44-ton motor cars; one 83-ton trailer car; total weight 121 tons ; 
four No. 86 Westinghouse motors; 23:59 gear ratio; 36-inch wheel; 540 volts; 1.5 miles per hour 


per second braking; no coasting. 


binations of weights of trains and lengths 
of run. It is obvious that a tremendous 
amount of time would be consumed if 
an attempt were made to plot each of 
these runs and to make the determina- 
tions of schedule speed, power consump- 
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=> 


actual conditions assumed and approxi- 
mate results for the varying distances 
between stops and on a succession of light 
grades and curves. Curve sheet 11 il- 


lustrates the character of the curves ob- 
tained in this way. 


CURVE SHEET 12—AVERAGE PERFORMANCE IN SERVICE oF G. R. G. H. & M. Ry. Car. 


Two Westinghouse 50-C. motors ; 20:51 gear ratio; 0.55 mile per hr. per sec initial acc.; 525 
volts ; 140 amperes per motor starting current ; weight 29.5 tons; average grade, level. 


Distance, mileS............. ccc cece seeno 
Time, seconds 6.5.23 da eee ese ask cee heees 
Schedule speed miles per hour..... .....-.. 
Kilowatt-hours vec. csc oleadecceeed ee aoe 
Watt-hours per ton-mile..............6- see 
Root mean square current, amperes......... 


Smith formula. 


tion and heating effect for the various 
types and sizes of motors which might 
be used. To avoid this expenditure of 
time it was necessary to adopt certain 
approximate methods, and one method 
which was used after verification by a 


1A paper presented at the 191st meeting of the Amer- 
ican Institute of Electrical Engineers, New York, No- 


vember 25, 1904. 


Results. 
Theoretical. Observed Average. 
G. R. G. H. & M. Ry. 


NETE E E E TT 1.54 1.54 

re Ce ee LEET 188.0 188 0 

Kcmesee Sy Gaus ueaete ses 29.5 29.5 

E E E EE ETEA 3.84 8.65 

T E C SET 84.5 80.3 
95.6 
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The principal question involved as to 
the propriety of such a typical run curve 
is whether the result so obtained (by con- 
sidering the track straight and level and 
the distance between all stops the same) 
will agree closely enough with the average 
of results obtained from plotting the 
time-speed curves of an entire round trip, 
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taking the grades and curves into account 
and placing the stops exactly. It would 
seem reasonable that the effects of grades 
in one direction should balance those in 
the opposite direction when calculating 
the general results of a run plotted for a 
round trip when the time of a single run 
is not greater than one hour, as in this 
case. If the results of train runs plotted 
complete be compared with typical run 
curve results, and if this comparison is 
generally favorable under varying condi- 
tions of grade and length of run, it is 
safe to assume that typical run curves 
can be used in place of plotted runs for 
purposes of general estimate and com- 


TABLI II. 


Rockaway Park Division; 77-ton train; two 
No. 86 motors; 80-second stop; no coasting. 


Rua. 
Res 
Bam 

Long Island City 

Bushwick 154.8 137 3 145.0 167.8 
Preah Poad Juaction 333.0] 3370] 228 4 220.8 
Glendale Junction 178.2 | 1700] 1786 170.3 
Beooklye Hille.................-.... 361 7| 220.86) 2311 218.6 
a rama 196 8 | 270] 1087 200 2 
Ouane Sine 22701 9740] 250.5 240.0 
Aqueduh ...... 176.0] 1920] 1860 | 180.8 
Raemblerwille....................." 201.6] 21051 2080 310 0 
Howarda. A dung oman eee 2090 5 | 9070; 208.38 208.3 
Goose Cresk... . 301 7 200 & 301.1 201 6 
The Raunt .. .......0.0 01.2.0... 200.5 | 200 $| 206.1 200 6 
Brost Channel.. 206 7 | 2303.5 | 3203.1 908 7 
Besch Channel . 210.5 208.5 2090.8 2708.0 
Hammel........ 235.0 | 231.0] 238.0 226.0 
Holand... .. 230.5 | 310.8 } 220.0 333.0 
Seamde ..... 227 $ | 224.5] 226.0 720.4 
Rockaway Park 200 6 {| 2006] 2005 209.6 
Summary for round trip...........:. 190.0 | 201.0 | 200 48 201.3 


TABLE CI. 


North Side Division ; 77-ton train; two No. 
86 motors ; 80-second stop ; no coasting 
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parison of different types of equipment 
when operated under similar conditions. 
The comparisons have, therefore, been 
made for a given equipment by making 
plotted runs in opposite directions over 
the same grades on certain routes of the 
Long Island Railroad both on the com- 
paratively level runs of the Manhattan 
Beach and Rockaway Beach divisions and 
on the more hilly runs from Long Island 
City to Port Washington. Tables of two 
of these runs are appended hereto (tables 
2 and 3), which give values for the 
heating effect for individual runs between 
stops and the average for round trips. 
It is to be noted in passing that these 
particular tables represent motor perform- 
ances that proved too heavy for the motors 
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and had to be abandoned. They, however, 


illustrate the point under discussion. 
These runs were calculated for the 
purpose of comparing the determination 
of square root of mean square current. 
It is possible to make similar comparisons 
for kilowatt-hours per car-mile and watt- 
hours per ton-mile, but it is safe to assume 
that a check made on the comparative 
determinations for square root of mean 
square current will indicate the correct- 
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level country is obtained by plotting an 
average run for the G. R. G. H. & M. 
road, curve sheet 12 shows a run plotted 
for the same distance, time, initial ac- 
celeration, and percentage of time coast- 
ing and braking as averaged on a round 
trip service run of a single car of the 
G. R. G. H. & M. Ry. outside of terminal 
cities. The tabulated data on this sheet 
show that the watt-hours per ton-mile 
were within six per cent of the same 
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no control and which do not relate to 
the nature of the equipment; that is, 
curves, road crossings, junction points, 
yard limitations, meeting points on single 
track lines, time to handle baggage and 
express matter, etc. There are delays at 
stations and delays during runs, some 
of which occur regularly, but many of 
which are intermittent. Because of the 
complicated service these delays are 
greater on the suburban lines of a steam 
road than usually occur in interurban 
or elevated electric service. It is, there- 
fore, evident that in the electrical opera- 
tion of such suburban service the load- 
ing of the motors will differ materially 
from the loading in an ideal run which 
TABLE IV. 


Long Island Railroad; Long Islane City to 
Valley Stream, tia Far Rockaway, eastbound; 
fae of run, 22.97 miles. 


Gine pna 13. 
Time-Speed Curve of 3-Car Steam Train. A—From best locomotive performance reduced to 
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North Side Division, on which conditions 
of grade are more severe, do not exceed 
five per cent for the square root of mean 


sults are obtained by this method, except 
possibly where very unusual conditions 
exist. No claim is made that the method 
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Time Speed Curve of 3-Car Steam Train. A —Taken from curve sheet No. 13. 

Time Speed Curve of 5-Car Steam Frain. E—From College Point to Whitestone, 
‘-car steam train. Weight, including locomutive No. 18, 
Acceleration made on average grade of 0.78 per cent. 

Time Speed Curve of 8-Car Steam Train. F—From Whitestone to College Point, made b 
3-car steam train. Weight, including locomotive No. 35, 162.85 ae. disregarding small live load. 
Acceleration made on average grade of -0 74 per cent. 


made by 
276.1 tons, disregarding small live load. 


square current and about four per cent 
for speed. This would seem to be suf- 
ficiently close for practical purposes in 
making estimates for given equipment 
operated over runs of varying lengths 
where grades are so comparatively light 
as in the case of the Long Island Rail- 
road. 

A verification of the accuracy of this 
method for power determinations in serv- 
ice On an interurban road of the normal 
amount of curvature in a comparatively 


is new; in fact it is quite generally used. 

The data given simply show that under 

ordinary circumstances it is reasonable to 

use this short method and thus dispense 

with a vast amount of tedious calculating. 

I1I—SCHEDULE SPEED REQUIREMENTS AND 
LIMITATIONS. 

The operating conditions of a large 
steam railroad introduce limitations which 
cut down the possible speed of the motive 
power equipment. Many of these are con- 
ditions over which the engine man has 


Locomotive number 73 a 

level. Weight of train, including locomotive No. 59, 171.9 tons, disregarding light live load. woe A Kaa orca MP i 
Weight of locomotive, including tender, 88 5 tons. Weight on drivers, 37 ô tons. Trial eide of sale Cisne? msa | oss | o ao 
‘ Pime-Speed Curve of 5-Car Steam Train. B—From best locomotive performance reduced to Actual time of rua... sm | 1020 | ss | ence 

level. Weight of train, including locomotive No. 64, 282.6 tons, disregarding light live load. pom oroe sare » fu fe fa 
Time-Speed Curve of 3-Car Steam Train. C—From actual run made on a level. Weight of alr aula O a eae a ee! ee 
train, including locomotive No. 72, 175.1 tons, disregardiog light live load. Mexmam retardation... sf 1e |. {e 18 E 
Time-Speed Curve of 5-Car Steam Train. D -—From actual run made on a level. Weight of Smut mee. Ed a | ae a 
i train, including locomotive, No. 64, 232.6 tons, disregarding light live load. e saiia a cree ee E a aad (cal oe 
Average length of run 2 08 19: iv? 10 
ness of the assumptions for the determi- value for the theoretical average as for AIAS miumam wea... 01.11] ee | ar | ae | ar 
' nation of the other requirements. the observed average of an actual test. pest a a a a aa a aa 

e a . A seed bet wien api lene ass ous : $ 
In general it will be noted that the The foregoing examples demonstrate pan Se maana ns nr a7 ns 

l differences between typical run results and that for preliminary determinations of - 
o| the plotted runs, even in the case of the motor characteristics, reasonably close re- TABLE V. 


Long Island Railroad; Whitestone Division, 
westbound ; length of run, 11.75 miles. 


Train Number. Avenge 
Lixomotive number. . oaa a » 
L~comotive wegh.. 139.500 
Number of an Se Rtn ariel, Poptart nas 5 4 
Weiht of tram (tons) EA š . 162 @& 217 8s 1s 2 
Schedule time af run ... R 00 uo 2100 D e 
Actual ume of run r AA V 34 n n 26 13 077 
Schedule nuber of stope . ow... we. 7 7 7 ? 
Actual number of stopp... 7 7 7 7 
Mawnan mcelerstem. >... 9 96 4 -78 
Grade on which masie yi : 0.606 -0 6 © 78 4.8 
Maximum rardan... 8 we. is 20 19 1.6 
Grade om which made . . ae 1 07 oe 1s 1.01 
Average acceleratom 2.0, 600... “ 3s » z 
Average retaniathm > L a 1S 13 12 13 
Maximum spend b2 40 “sb ae 
Avcraye length ot run 1 ri 1a 12 1@ 
Acerave time uf man 3 -08 3:14 38 3% 
Averaye mazinium spred 1 2.3 33.6 xé 
Length jongest run ie 
Time longest run 3:47 
Average ume at stops hn Fad aai 0.18 0 33 om 
Average rpoed between stope . EOE DES 37.3 26 36.9 
Possible average speed (rom curve. earn 30.3 28 os 
Ratio actual to possible average spead. . 88.6% 78% t. 


might be made with the conditions re- 
moved. 

After considering various methods of 
providing for these conditions it was de- 
cided to make a series of tests of the 
present steam equipment to determine the 
speed time characteristics of the steam 
trains and the degree to which these 
characteristics are affected by the local 
conditions. To this end a test car was 
equipped with a speed-recording device 
and runs were made over various routes 
with this car attached to regular trains. 
Complete records were obtained of the 
movement of each train throughout a 
round trip, and observations made of local 
conditions which affect speed. These 
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records were carefully analyzed and the 
results tabulated. In some instances the 
engineers were requested to make the best 
time possible; in other cases they were 
not advised that a test was in progress. 
In summarizing these test runs com- 
parisons were made between the average 
speed between stops as actually attained 
and the possible average speed if best ac- 
celeration had been made for each run. 
The character of record obtained is illus- 
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CURVE SHEET 15. 


pe ore Curve of Steam Train—Curve A 


of sheet No. 13. 
Time- Sneed Curves of Proposed Electric 


Trains —Best possible performance on level 


rade. 
Weight of train, 121 tons, without standing 


load. (All 8-car trains. ) 

trated in tables 4 and 5. It was found that 
the ratio of the actual speed to the possible 
speed without local limitations is from 
71 to 91.3 per cent. Even when the engi- 
neers were requested to do their best 
they were able in only one or two instances 
to exceed ninety per cent of the speed 
which appeared from the test to be pos- 
sible. On runs 335 and 346 of the White- 
stone Division in which locomotive No. 
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Curves A, B and C were obtained on 
grades, and the actual record has been 
corrected to illustrate the performance 
of these trains when reduced to a level. 
In each case the average acceleration over 
the run was less than the characteristic 
shows, but these curves illustrate the 
maximum that the steam equipment was 
able to do. The composition of trains 
and their estimated weights are indicated 
on the curve sheet. The live load on 
these runs was so light that it was dis- 
regarded. On curve sheet 14 will be found 
two curves (E and F) of actual runs on 
grades, compared with run A of the curve 
sheet 13. According to curve E, a five- 
car train on a down grade was accelerated 
at a rate far below the best performance 
and even the three-car train with loco- 
motive No. 35 (curve F) was not ac- 
celerated on a down grade with a rate 
any better than the best single perform- 
ance on a level. 

It will be noted that the curve A was 
made by a locomotive whose weight was 
51.5 per cent of the total weight of 
train. The officials of the railroad were 
of the opinion that service equivalent to 
that which could be performed by this 
locomotive, No. 59, with only three cars 
would be sufficient for the electric equip- 
ment. The best performance of this loco- 
motive was, therefore, taken as the crite- 
rion by which to work in determining the 
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Speed Limit Curves for 3-Car Trains—Showing best possible speed between stops over various 
Electric train 


lengths of run, without coasting. 
with standing loud weighs 121 tons. 
59 made the best single record, the 
average speed for the run was also nearest 
to the maximum limit. 

From these records were selected the 
four best single accelerations. Curve 
sheet 13 shows the speed-time character- 
istics of these accelerations. Curve D 
illustrates the general character of record 
made by the instrument in these tests. 
This run, having been made on a level, 
conforms exactly with the record obtained. 


Steam train based on curve A for acceleration. 


proper characteristics for the electric 
equipment. The condition laid down was 
that the electrical equipment, operating 
a train with standing load in the cars, 
should be able to make the same average 
speed between stops as this particular 
steam equipment. 

Taking curve A as a basis, determi- 
nations were made of what may be termed 
the “speed-limit” for steam trains. This 
is a curve indicating the average speed 
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in miles per hour between stops with the 
rate of acceleration corresponding to 
curve A, without coasting; and with a 
braking rate of 1.5 miles per hour per 
second. On curve sheet 15 there will be 
found a characteristic speed-time curve 
of this steam train making runs of from 
one mile to three miles. From this curve 
the speed-limit of steam trains compares 
with the average speed between stops re- 
quired to make various typical runs of 
the proposed suburban service. It will 
be noted that the average speed ef the 
schedule runs is from 71.2 to 92 per cent 
of the speed limit with about eighty per 
cent as a mean figure. 

SCHEDULE CONDITIONS OF PROPOSED ELEC- 

TRIO SERVICE. 

Obviously, to make the same time, the 
speed characteristics of the electric equip- 
ment selected for this service must be 
such that the schedule can be maintained 
with similar speed reserve, unless the 
limiting conditions are removed. Some 
of these conditions are being removed and 
others probably will be. Elimination of 
grade crossings at roads and junction 
points, handling of baggage and express 
matter by special trains, improvement of 
yard facilities, etc., will make it possible 
to operate trains at speeds closer to the 
limit of the equipment. On the other 
hand, as the population along the road 
increases the tendency will be to increase 
the number of stops with as little increase 
as possible in the running time; therefore, 
it was decided not to make any material 
allowance for improved conditions in the 
initial service. The probability of such 
improvement, however, suggests another 
precaution to be taken in the selection 
of equipment; namely, the provision of a 
suitable reserve in capacity of motors to 
carry the greater loads which will result 
from running at speeds closer to the 
limit. 

On curve sheet No. 15 are time-speed 
curves of a three-car electric train with 
two motor cars and one trailer, with 
standing load in the cars, which curves 
may be compared with the corresponding 
curve of the steam train on the same 
curve sheet. It will be noted that the 
electric equipment with the lower gear 
ratio has a maximum speed on straight 
level track of approximately forty-five 
miles per hour, and with the higher gear 
ratio, thirty-nine miles per hour; whereas 
the limit of the steam train on the level 
is fifty-two miles per hour. For a run 
of one mile or less between stops, however, 
the electric train with either gear ratio 
makes better time than the steam train. 
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For a 1.5-mile run the electric train with 
higher gear ratio falls behind the steam 
train, and at slightly over two miles the 
electric train with the lower gear ratio 
falls behind. 

The comparative speeds of these trains 
are still better illustrated on the speed- 
limit curves of curve sheet No. 16. The 
general average length of run between 
stops for the suburban service is about 
one and two-thirds miles. It is evident 
from the speed-limit curves on curve sheet 
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cars and one trailer, in order that the 
requisite speeds may be reached. The 
weight per motor for this equipment is 
30.3 tons, which on this basis of speed 
requirements is obviously close to the 
limit. To determine what equipment will 
be necessary for a two-car train, the speed- 
limit curves of curve sheet 17 have been 
prepared. In this case the two-car train 
is made up of one motor car and one 
trailer. It will be noted that such an 
electric train, with standing load, falls 
below the speed-limit of the steam train 
at slightly over one mile between stops. 


a AY TNT 
———— ———————— 


CURVE SHEET 17. 
Speed Limit Curves for Motor Car and Trailer —Compared with steam train. 


Electric train weighs 70.6 tons, seated load. 
Electric train weighs 77 tons, standing load. 


Steam train based on curve A for acceleration. 


16 that a three-car electric train with 
two motor cars and gear ratio 23:59 will 
average slightly better as to speed than 
the three-car steam train, but that the 
same equipment with higher gear ratio 
falls considerably below the speed-limit 
of the steam train. From this exhibit 


As regards speed requirements, therefore, 
the two-car train with motor car and 
trailer has not sufficient motor capacity, 


and except in cases where speed limita- 


tions are slight, two-car trains will have 
to be made up of two motor cars in order 
to make the schedule. On this curve 
sheet, No. 17, the corresponding curve for 


TABLE VI. 
Data for Suburban Runs, L. I. R. R., Omitting Runs Where Number of Stops Is Same as Herein, 


but Time at Stops Is Less. 


Train | Inter- f 
sheet | mediate | Time 
Time |schedule] No. of out 
miles, | minu speed stops for 
en stops 


minutes. tra 


in 
miles or hrimiles pr hr 


Island City. Al. 26.3 45 
Washington. 4.0 25.4 8 5.0 

Idand City. 
Whitestone Landing. 31.0 22 8 7 3.5 
39.25 24.9 5 2.5 
39.0 25.1 6 2.78 
400.0 24.4 7 3.5 
Island City. 41.0 23.8 8 4.25 
Rockaway Park. 43.0 22.8 10 40 
43.75 22 3 11 4.5 
47.0 2 8 14 5.5 

Long Island City 

Stream. 59.5 23 1 n 75 
37.0 26 1 3 3.0 
Long Island City. 38.0 25.4 4 2.5 
Manhattan Beach. 40.0 24 2 5 3 75 
44.0 22.0 il 6.5 
30.5 24.5 7 4.0 
44.75 21.5 ll 5.0 
45.5 20.9 12 &.75 
47.0 20.2 15 6.5 
48.0 19.8 16 6 75 
19.0 30 4 1 1.0 
23.0 25.1 5 3.0 
72.55 | (0.5 22.4 13 9.0 


227 4.62 | 29 36 0 
2.02 4.22 34.0 
1.47 344 | 25.6 30.8 
2.72 6.12 | 26.7 37.5 
2.33 518 | 27 36.0 
2.04 4.57 | 26.8 34.0 
1.61 4.08 | 26. 33.0 
1 48 3.55 | 25.0 30.8 
1.36 3.27 | 25. 30 0 
1.09 |. 2.76 | 23 27.0 
1.91 433 | 264 33.7 
4.03 8.5 28.5 41.0 
3.22 TA 272 39 0 
2.68 5.87 | 27.4 37 5 
1.34 3.12 | 258 20.8 
1.98 4.56 | 260 24.0 
1.32 3.31 | 239 29 5 
1.22 3.06 | 230 2% 5 
0.99 253 | 235 26 5 
0.93 2.43 | 23.0 26.0 
4.81 9.0 32.0 42.5 
1.61 333 | 20.0 31S 
1 61 3.68 | 26.1 31.8 


it is obvious that schedule requirements 
indicate that no gear ratio lower than 
23:59 should be adopted. 

It is, also, evident from these speed- 
limit curves that if 23:59 is the lowest 
gear ratio practicable as determined by 
the limitations, the three-car train unit 
will have to be made up of two motor 


train with seated load has been plotted to 
indicate the difference in schedule speed 
possible during the light traffic hours of 
the day, as compared with the hour of 
heavy load morning and evening. It will 
be noted that in the case of heavy equip- 
ment of this character the changes in 
weight of live load do not materially affect 
the speed characteristics of the equip- 
ment. 
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Attention was called to the column of 
table 6 which shows the ratio between the 
average speed of steam train between stops 
on different runs according to schedule, 
and the speed-limit possible with the best 
steam train in each case. Another 
column of this table gives the ratio of 
average speed to the speed-limit of the 
three-car electric train for the same runs. 
It will be noted that the reserve speed 
in the electrical equipment corresponds 
closely with the reserve in the steam equip- 
ment throughout the list. It, therefore, 
seems evident that this three-car train 
unit fulfils the requirements laid down 
as to speed, and can be depended upon 
to make the required schedule with stand- 
ing load in the cars, allowing for all 
the delays contemplated in the present 
schedule for steam equipment. 

It is obvious that trains made up into 
combinations of motor cars and trailers 
that give less weight per motor will be 
able to make better speeds than indicated 
for this three-car train. Furthermore, as 
the number of cars per train increases, 
the relative effect of head resistance de- 
creases. For these longer trains ‘it is, 


- therefore, possible that a greater propor- 


tion of trailer cars may be used in some 
instances without reducing the speed-limit 
to such an extent as to prevent the train 
from making schedule time. 

It is not the purpose of this paper to 
follow out all the technical processes by 
which final conclusions were deduced 8 
to size and characteristics of motor equin- 
ments for the project referred to. Suf- 
ficient illustrations have been given to 
show: l 

First, that a study of the operating 
conditions of even a complex project 
quickly narrows the selection of motors 
down to one or two sizes, and that these 
conditions also largely determine the 
speed characteristics of the equipment; 
secondly, theoretical methods are now de- 
veloped to a point of sufficient accuracy 
to be considered reliable for purposes 
of selecting equipment; thirdly, short 
methods may be used with discrimination, 
at least for preliminary determinations. 

With reference to the use of short 
methods, a remark may be made in closing 
regarding the advantage to be gained by 
deriving a set of general formulas, ap- 
plicable to all sizes of motors. On first 
consideration, such a problem a8 herein 
described makes such data seem almost 10- 
dispensable. When we find that the only 
one of two sizes of motor need be con- 
sidered, however, the advantage of 80 
general a method becomes less apparent. 
On the other hand, with a little ingenuity, 
graphical or mechanical methods may 
devised for plotting characteristic curves, 
which make it possible to determine the 
values of speed, current, ete., throughou 
a complete run with surprising rap! 1ty. 
At the present state of development. there- 
fore. it appears that the most satisfactory 
results mav be obtained by employing the 
characteristics of a specific -equipmen 
rather than by spending time 1n deriving 
a set of hypothetical characteristics 12 
which many variables are neglected. 
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Electrical Notes from Europe. 


querolles, on the coast of France, 

has recently been opened for com- 
mercial use. This station is under control 
of the government. Messages can now be 
exchanged between the station and the 
vessels of the different European lines 
which pass near this point, and thus 
communication can be made with the 
French coast, Algeria, Corsica and 
Tunisia. A decree to this effect was 
passed on November 17 and the tariff 
and regulations which were previously 
covered by the act of September 28, 1904, 
will be applied to the messages trans- 
mitted by the Porquerolles station. The 
principal points of this decree are as 
follows: the “radiotelegrams” will pay 
a tax of 0.75 franc (fifteen cents) per 
word in addition to the tariff which is 
due for the transmission over the land 
lines between the aerial telegraphy station 
and the sending or receiving office. The 
sum of these two rates will be collected 
from the sender of the message in the 
case of telegrams sent to vessels at sea, 
and from the receiver of the telegram in 
the contrary case. The messages are to 
bear the word “radiotelegramme,” which 
is placed before the address. In the case 
of messages to be sent to a vessel, the ad- 
dress of the telegram must contain the 
name or official number of the ship and 
its nationality. The “radiotelegrams” are 
to be drawn up according to the rules 
which now exist for the interior messages. 


T HE aerial telegraphy station of Por- 


The new electric mail vans which the 
post office department of Paris has had 
built for running through the city between 
the central and branch offices have been 
put in service and the authorities are well 
satisfied with the result. The cars carry 
a larger quantity of mail matter than the 
horse vans and run much faster, so that 
the hours of distributing and collecting 
the mail can be better arranged. The 
new system is of special advantage for 
reaching the outlying posts of the city. 
The speed within the city is about fifteen 
miles an hour, which exceeds the contract 
speed considerably. At present the postal 
service uses 600 horses. The fifteen auto- 
mobiles which are now running will sup- 
press forty horses to commence with, 
as they replace twenty of the old 
cars out of the 125 which are now 
used. The authorities think that the new 
cars will give an economy in both time 


By Our Special Correspondent. 


and money, since the cost of keeping the 
horses is excessive. 


An electric railroad of some importance 
has been lately constructed in Austro- 
Hungary. It runs from Tabor to 
Bechyne and covers a total length of 
twenty-four kilometres. The road is 
double track, standard gauge. Along its 
course is a bridge 174 metres long, over 
the valley of Luznice. The road has 
five main stations and six secondary sta- 


‘tions. The trains, which travel at a 


speed of thirty kilometres an hour, are 
made up of two or three cars and carry 
passengers and freight. The three-wire 
system is used here, with a rail return 
for the third wire. The pressure between 
the outer wires is 1,400 volts. The line is 
supplied with current from a main station 
which is located at Tabor, near the end of 
the road. This plant, which also delivers 
current for the city of Tabor, is equipped 
with three Tischbein boilers, each having 
eighty square metres heating surface, com- 
bined with superheaters. There are four 
steam engines, of which two are used for 
the railroad and two for the city lighting. 
The engines are of the vertical compound 
type and run at 200 revolutions per 
minute, giving 120 horse-power. The 
generators are belt-driven. The station 
contains a battery of 700 Tudor cells 
which are run in parallel on the railway 
circuit. The motor cars have a motor on 
each of the four axles. The motors can be 
connected in series or parallel, and are 
built for thirty horse-power and take forty 
amperes at 650 volts, and make 550 revo- 
lutions per minute at the normal speed. 
The motors are of the four-pole type with 
a reduction gearing of fifteen to seventy- 
five. Each motor weighs about one ton, 
including the gearing. The road is now 
running very successfully. It is operated 
by the Krizik Company, of Prague. 


A new lamp with a filament of tanta- 
lum has been recently brought out by the 
Siemens & Halske Company and it is 
stated that it will soon be put on the 
market. A considerable economy over the 
carbon filament is claimed for the new 
lamp. It uses tantalum or an alloy of 
this metal with another of the same group, 
such as vanadium or niobium. One point 
which is claimed for the new lamp is the 


non-blackening of the bulb, owing to a 
special method of treating the filament. 
The blackening occurs not only with 
carbon, but also with tantalum when used 
alone and with the osmium filament, 
owing to a deposit of metal which is pro- 
jected from the filament. But in the 
present case the blackening is avoided by 
first removing the layer of oxide which 
remains on the filament. This oxide 
seems to be due to the process of drawing 
the filament, and after it is removed no 
blackening of the bulb is produced. 


Among the large electrochemical plants 
which are used for producing chlorate of ` 
potash is the St. Michel works, which is 
located in the Alpine region on the river 
Arc, Current is supplied by a large hydro- 
electric station. The water is taken at a 
point about two miles above the plant, 
and a head of water of nearly 300 feet 
is obtained. The penstock is of sheet 
steel, 1.20 metres in diameter. The elec- 
trical outfit is furnished by the Com- 
pagnie de L’Industrie Electrique, of 
Geneva. It partly consists of twelve gen- 
erators of 160 horse-power each, coupled to 
Brenier-Neyret turbines. These machines 
deliver a current of 500 amperes at 200 
volts. The remaining groups consist of 
four generators of 450 horse-power each, 
operated by turbines. The latter are fur- 
nished by A. and H. Bouvier, of Grenoble. 
The generators give a current of 1,500 
amperes at 200 volts. Another large 
plant for chlorate of potash is that of 
Cheddes, which is situated in the Haute 
Savoie region at the entrance of the 
Chamonix valley. The Arve river, which 
descends from Mt. Blanc, furnishes the 
power. A canal leads from the dam to 
a penstock of 1.40 metres diameter. The 
latter is 400 metres long, while the dam is 
located 1,700 metres above the station. 
Four direct-coupled turbine groups are 
used here. The generators, of the same 
type as above, run at 250 revolutions per 
minute and give a current of 800 amperes 
at 700 volts, or 560 kilowatts each. 
The total output of the plant is 3,200 
horse-power. The dynamos are driven by 
Brenier-Neyret turbines. 


A new alloy of aluminum which 1s 
claimed to have special qualities has been 
produced in Germany. It is known as 
zimalium. The alloy is formed by adding 
small quantities of manganese and zinc 
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to aluminum in fusion. It is harder than 
pure aluminum and takes the tool better. 
A sheet of the metal shows a traction re- 
sistance of twenty-five to thirty-five kilos 
per square millimetre, which is double 
that of aluminum. The wire has a re- 
sistance of thirty to thirty-seven kilos per 
square millimetre and an elongation of 
ten per cent. In some respects it acts 
like brass wire. The cast metal is easily 
filed, forged and drilled. The alloy has a 
lower conductivity than the pure metal. 
but its price is ten to twelve per cent less. 


A new electric railroad is now running 
in the Gruvére district of Switzerland. 
Tt has three lines with a total 
length of fifty kilometres. The line uses 
the 750-volt direct-current system and is 
equipped by the Alioth Company, of Bale. 
The road is standard gauge and uses 
Vignole rails. The rolling stock com- 
prises ten motor cars of two different 
types. The first type of car is equipped 
with four motors of thirty-five horsc- 
power, which make 550 revolutions per 
minute. There are eight of these cars, 
while the remaining two are of heavier 
build and use four eighty-horse-power 
motors which run at 480 revolutions. The 
trains are made up of passenger cars—in 
a forty-seven-ton train running at twenty 
kilometres an hour, or in a 130-ton train 
which makes seventeen kilometres. A 
sixty-ton freight train is also used, which 
runs at a slow speed. To supply the 
current for the road, a station has been 
erected at Montbrun which can be con- 


‘ nected with a second station located at 


Hauterive. Each of these plants has a 
capacity of 10,000 horse-power. The 
main lines run to a number of substations 
which lower the voltage for the road. 
Three of the substations contain two 
rotary groups of nincty kilowatts each, 
while the other two stations have two 
Y0-kilowatt groups. In the substations 
the 8,000 volts of the line is lowered to 
500 volts and then converted to 750 or 
1,000 volts, direct current. A battery of 
accumulators is run in parallel on the line. 
Current is taken bv trolley from a nine- 
millimetre wire which is supported on 
wooden poles. 


Two new electric cranes have been in- 
stalled on the admiralty pier at Dover. 
They are used for handling the baggage 
between the trains and the Calais 
steamers. Each of the cranes carries a 
four-ton load. The electric outfit has been 
supplied by Siemens Brothers, of London. 
There are two series motors for cach 
crane, one motor for lifting the load and 
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the second for carrying out the other 
three movements, namely, pivoting about 
the centre, side displacement and change 
of inclination of the crane. One of the 
features is the type of Universal controller 
which. is used. The lifting and the 
displacement are operated by a single 
lever. The vertical movement of the lever 
controls the lifting, and the horizontal 
movement the other operations, so that 
the two motors are operated simulta- 
neously from the same lever. The brakes 
are worked by an electromagnetic device. 
The controller is provided with a mag- 
netic blow-out. The motors are specially 
designed for the purpose, and are of the 
four-pole type, giving forty horse- 
power. The crane lifts the maximum 
load at the rate of thirty-six metres per 
second, and makes a complete revolution 
in forty seconds. Current is supplied 
from the Dover station at 500 volts. 


Among the mining installations which 
are now successfully working may be 
mentioned the plant which the Schuckert 
Company has placed in the Vereinsgliick 
mine, near Zwickau. At the surface is 
the station building, which contains two 
%00-horse-power vertical engines direct- 
coupled to three-phase alternators. The 
latter machines give 475 kilowatts at 
2,100 volts. The exciters are driven by 
non-synchronous motors. In the mine 
are two pumping sets, each of which con- 
sists of a Bergmann pump coupled to a 
three-phase motor of 220 horse-power. 
The motors take 2,000 volts and work 
at 180 revolutions per minute. They 
have a capacity of 220  horse-power. 
A substation in the mine is used to con- 
vert the alternating current to 500 volts 
direct current. The latter current is used 
to supply a number of motors which are 
used throughout the mine and also for 
the lighting current in the mine and at 
the surface. 


The power transmission lne from 
Gromo to Nembro, Italy, uses one of the 
highest voltages in Europe, as it is now 
working at 40,000 volts. The plant was 
installed in order to supply current for 
the extensive cotton works of the Crespi 
Company, which are located at Nembro. 
The distance is thirty-two kilometres. 
The hydraulic plant at Gromo is laid out 
on the three-phase svstem. The Brown- 
Boveri firm supplied the equipment. The 
station now has three groups of 1,000 
horse-power each, together with the ex- 
citer sets. One peculiarity of this plant 
is that each machine is connected directly 
to an 850-kilowatt transformer, and thus 
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the turbine, dynamo and transformer 
form a single unit. The same system is 
in use at the Como 20,000-volt plant. 
The transformer receives 4,000 volts from 
the alternator in the present case and 
raises it to 40,000 volts. The current is 
then sent to the switchboard bars so that 
a parallel coupling can be used. The 
alternators work at 500 revolutions per 
minute and fifty cycles. The twelve-pole 
field revolves inside the armature. The 
total weight of the machine is 13.5 tons. 
The transformers have an oil bath and 
are water-cooled. At the other end of the 
line is a set of transformers which reduces 
the voltage to 500 volts for the motors. 
They have a capacity of 500 kilowatts 
and are also water-cooled. 


The forts of St. Maurice, near Lake 
Leman, are now provided with an electric 
equipment which serves for the lighting as 
well as for operating the different are pro- 
jectors. The Thury system of apparatus 
is used here. The central station which 
has been recently installed is intended to 
work in parallel with .a second plant or 
to be used as a reserve for the latter, if 
veed be. The former station contains three 
direct-coupled units. These consist of 
petrol motors of the Deutz pattern coupled 
to seventy-five-kilowatt generators. The 
latter machines deliver 200 amperes at 
125 volts and run at a comparatively 
slow speed, 250 revolutions per minute. 
The switchboard which serves for the 
three generators and for the lighting and 
the projector circuits comprises seven 
white marble panels, of which three are 
used for the dynamos, one for the three 
projector circuits, two for the six lighting 
mains and one for connecting the plant 
with the second station. Besides the 
usual appliances, the machine panels con- 
tain a starting device for the gas engines, 
so that the latter can be started up or 
stopped from the switchboard. The pro- 
jector panels contain a switch for the 
motor which operates the movements of 
the projectors. 


The Valtelline electric railroad which 
uses a 3,000-volt three-phase system at 
fifteen cycles is soon to try*the Finzi 
monophase system. The trial car will 
have four monophase motors of 100 horse- 
power. The motors will work at 200 or 
400 volts. The car is to have a controller 
at each end, but will not use a rheostat. 
Tt will take 3,000 volts directly from the 
overhead line by the system of trolley 
which is now employed. Each of the four 
motors will drive an axle of the car by 
reduction gearing. The motor car is to 
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draw a train of 100 tons and it is ex- 
pected to run it at fifty miles an hour. 


The main generating station of the 
city of Hanover, Germany, now contains 
two alternator groups of 1,000 horse-power 
each. Steam is supplied from four Stein- 
miiller boilers. The main dynamo room 
contains the direct-coupled groups. The 
engines, of 1,600 horse-power each, are fur- 
nished by the Hanover Machine Company. 
They operate at eighty-three revolutions 
per minute. The alternators deliver 5,500 
volts directly, at fifty cycles. Direct cur- 
rent is supplied by converter groups, con- 
sisting of a high-tension synchronous motor 
coupled to an eighty-kilowatt generator. 
A battery of accumulators is run in 
parallel with the latter machines. Near 
the main plant is a substation containing 
two rotary groups, one of 400 and a 
second of 800 kilowatts. Most of the 
electrical outfit has been furnished by the 
Schuckert Company. 


It is reported that the Swedish govern- 
ment is to make a series of official tests 
relating to electric traction on the main 
railroads. To this end it proposes to build 
a special track for running experimental 
trains, and will use a system of alter- 
nating-current motors or locomotives. 
Current will be supplied from a station 
especially erected for the purpose. The 
following details are given as to the elec- 
tric equipment. Two types of locomotive 
will be tried. The first is to be furnished 
by the Westinghouse Electric Company, 
and will have two axles operated by serics 
motors. The second form of locomotive 
is to be built by the Siemens-Schuckert 
firm, and has three axles. Transformers 
will be mounted upon the locomotives for 
lowering the main voltage. In addition 
to this, the Allegemeine Company is to 
furnish a passenger train made up of four 
cars. The latter will each have four axles 
and will be equipped with motors of the 
Winter-Eichberg type. The motors are to 
operate at 6,000 volts and twenty-five 
evcles. C. L. DURAND. 

Paris, November 26. 
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Journal of the British Fire Preven- 
tion Committee. 


The Journal of the British Fire Pre- 
vention Committee, containing a record 
of the Baltimore conflagration last 
February, has been issued. This is one 
of the best reports on the subject which 
has been seen. It contains a summary by 
Edwin O. Sachs; the report of the special 
committee of the National Fire Protec- 
tion Association of the United States; 
the report to the Chief of Engincers of the 
United States Army; the report of the 
Insurance engineering experiment station, 
Boston, and the conclusions of the 
special committee of the National Fire 
Protection Association of the United 
States. There are sixty-seven illustra- 
tions, which are photographs taken during 
the progress of, and after the fire. 
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American Association for the Ad- 
vancement of Science. 

The fifty-fourth annual meeting of the 
American Association for the Advance- 
ment of Science will be held in Philadel- 
phia, Pa., December 27 to December 31, 
1904. There will also be meetings of 
several affiliated societies during the same 
period. 

The meetings will be held in the build- 
ings of the University of Pennsylvania. 
A meeting of the executive committee of 
the council of the American Association 
for the Advancement of Science will be 
held at the office of the permanent secre- 
tary, in the Hotel Walton, Broad and 
Locust streets, at noon on Tuesday, De- 
cember 27. 

The opening session of the association 
will be held at ten o’clock a. M., Wednes- 
day, December 28, in the chapel, College 
Hall, University of Pennsylvania. 

All matters relating to the local ar- 
rangements, hotel and boarding-house ac- 
commodations are referred to the secre- 
tary of the local committee, Professor 
Philip P. Calvert, University of Pennsyl- 
vania, Philadelphia, Pa. 

All information relating to the presen- 
tation of papers can be had by addressing 
the secretaries of the respective sections. 
The titles and abstracts of papers should 
he sent promptly to the secretaries, or to 
the permanent secretary, L. O. Howard, 
Cosmos Club, Washington, D. C. 

are ae 
Electricity in Farm Work. 

A number of farmers of Kane County, 
Ill., have been experimenting with elec- 
tricity, and have demonstrated that they 
can make the electric motor take the place 
of human and horse labor on their farms 
in many instances. The following fig- 
ures, compiled by Mr. Lueck, manager of 
one of the richest farm tracts in the 
county, show the comparative cost of 
farming bv electricity and by animal 
labor: 

Cost of installation of electric 

$500 


MOOI” sossarna Pi ewe Swe eee oe as 
Cost of power furnished per year, 


about 3.5. oo esata cower Ge 5 eet eee as 30 
Cost of repairs, etc., one year...... 10 
$540 


Cost of one farm hand, wages one 
year, at $25 a month............ $300 
Cost of board and lodging same, one 
year at fifty cents per day...... 18 
Cost of team of horses at $125 each. 250 
Cost of feed for same, five-acre land 


production for one year......... 200 
Cost of shoeing, veterinary, repairs 

to harness, etc., one year......... 25 

$960 

Cost of operation by animal labor. .$960 

Cost of operation by electricity..... 540 

$420 


It was found that one fifteen-horse- 
power motor does about the same work 
as one man and two draught horses. The 
county in which these experiments were 
made is about thirty miles long and 
eighteen miles wide, 
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BOOK REVIEWS. 


“Wire and Wireless Telegra 3 
phy. Ed- 
mund B. Moore. Springfield, Mass. RS 
porter Publishing Company. Paper. 38 
pages. 5% by 7% inches. Supplied by the 
ELECTBICAL REVIEW at 50 cents. 


This small pamphlet is the ambitious 
attempt of a boy of sixteen. As its title 
indicates, it deals with the electric tele- 
graph. 


“Elements of Mechanism.” Peter Schwamb 
and Allyne L. Merrill. New York. John 
Wiley & Sons. Cloth. 264 pages. 6 by 9 
inches. Illustrated. Supplied by the BELEC- 
TRICAL REVIEW at $3. 


This is a compilation of notes which 
were written by Mr. Schwamb for instruc- 
tion in the study of mechanism at the 
Massachusetts Institute of Technology. 
The material contained in the book is 
not new, but is principally a compilation 
of the works of other authors. It is pre- 
sented in a clear and concise manner, and 
graphical and mathematical demonstra- 
tions are given throughout the book, to- 
gether with practical applications. A 
number of pages are given up to link 
work, and nearly one-third of the book 
is devoted to the subject of gearing. 


“The Electrolysis of Water, Processes and 
Applications.” Viktor Engelhardt, chief 
engineer and chemist of the Siemens & 
Halske Company, Limited, Vienna. Trans- 
lated by Dr. Joseph W. Richards, professor 
of metallurgy at Lehigh University. Eas- 
ton, Pa. Chemical Publishing Company. 


Cloth. 140 pages. 6 by 9 inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
25. 


at $1.25 
This book, which constitutes volume 1 


of a series of monographs on applied elec- 
trochemistry, is a striking testimonial to 
the progress which has been made in elec- 
trochemical applications during recent 
years. While it has been known for over 
a century that the electric current flowing 
through conductive water decomposes it 
into oxygen and hydrogen, and almost 
every text-book on physics and chemistry 
briefly describes the experiment, it is only 
within the last twenty years that the 
operation has emerged from the laboratory 
to the technical stage. The industrial 
importance which electrolytic oxygen and 
hydrogen have attained in that brief time 
is the justification for this new work. 
Electrolytic methods have been found to 
be cheaper and otherwise more advantage- 
ous than the chemical methods for pro- 
ducing oxygen and hydrogen. This has 
been recognized much more extensively in 
Europe than in this country, and the book 
in question which is written by the chief 
engineer and chemist of the Siemens & 
Halske Company, of Vienna, deals almost 
exclusively with European practice. The 
work is technological, but is also of value 
to the electrochemical student as it shows 
the various forms of cells which may be 
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used advantageously in a process so ap- 
parently simple as the electrolysis of water. 
The historical ground is covered by brief 
descriptions and references. The various 
well-known forms of laboratory apparatus 
are illustrated, and detailed descriptions 
are given of the various more successful 
electrolyzers. The treatment is thoroughly 
practical, even to the exclusion of theo- 
retical considerations. An especially 
valuable feature is that dealing with the 
itemized cost of the production of oxygen, 
hydrogen, and “detonating gas.” The form 
of apparatus which is most satisfactory 
for industrial purposes depends upon 
various factors, including economy of 
power, purity of product desired, freedom 
from liability of explosion, ete., and the 
choice of apparatus depends upon which 
of these factors is the most important 
for the case in hand. The various kinds 
of diaphragms used for separating the 
gases are discussed; and in addition to 
the electrical features, descriptions are 
given of the auxiliary apparatus, in- 
cluding piping, safety devices, purifiers, 
gasometers and compressors. A section is 
devoted to the uses which are being found 
for oxygen and hydrogen, such as high 
temperature working, lighting, blasting, 
soldering, lead burning, and for balloons, 
and the fact that there is a field for the 
extensive use of oxygen in combustion 
furnaces, for oxidation in the Bessemer 
converter, glass furnaces, technical organic 
and inorganic processes, the production of 
ozone, and for medical uses, is pointed out. 
The work of translating has been most 
admirably done by Dr. Richards and the 
book is in a form most serviceable to the 
American reader. While the metric sys- 
tem of measurement has been adhered to, 
the items of cost are expressed in terms 
of our monetary system. 


“The Electric Furnace.” Henri Moissan. 
Translated from the French by Victor Len- 
her, Ph. D., University of Wisconsin. Eas- 
ton, Pa. The Chemical Publishing Company. 
Cloth. 305 pages. 6 by 9 inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 


at $3. 

The earliest work done with the high 
temperatures that may be reached by the 
use of electricity was that of Despretz, who 
in 18t9 described various experiments on 
the fusion and volatilization of bodies, 
in which he used a battery of 600 Bunsen 
cells. These early experiments are of 
considerable interest, adumbrating as they 
do the modern developments which have 
led to the “chemistry of high tempera- 
tures,” and to the important industries 
depending on the use of the electric fur- 
nace. But above all others the name of 
Henri Moissan will be associated with the 
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electric furnace, because of the astonish- 
ing amount of work he did some years 
ago with this apparatus, and finally pub- 
lished in collected form in “Le Four 
Électrique.” This book was published in 
Paris in 1897, but in spite of its impor- 
tance no English translation appeared until 
that of Dr. Lehner. The first chapter 
of “The Electric Furnace” is devoted to 
a description of the furnaces used in the 
numerous experiments which follow. 
These furnaces are no doubt eminently 
satisfactory for much laboratory work 
where the object in view is to obtain re- 
sults as quickly and simply as possible. 
But are furnaces have some serious dis- 
advantages, as the regulation of tempera- 
ture can not be controlled with the ac- 
curacy required for many kinds of work. 
We think there can be little doubt that 
the brilliant success attained by Moissan 
with his laboratory arc furnace led many 
experimenters to believe that the arc was 
the ideal form in which to use the elec- 
tric current for high temperatures, and 
this perhaps retarded somewhat the evo- 
lution of the modern industrial forms of 
furnaces which seem to tend more and 
more toward the use of the resistance 
types. About one-third of the volume is 
devoted to a very thorough study of the 
various forms of carbon—amorphous, 
graphitic and crystalline; and culminates 
in a description of the artificial produc- 
tion of the diamond. This part of the 
book is of great interest, because, as 
Moissan points out, in spite of the im- 
mense amount of work that has been done 
in the chemistry of the carbon compounds, 
comparatively little time has been devoted 
by experimenters to the physical and 
chemical properties of the element carbon. 
In chapter iii we have an interesting ac- 
count of the preparation of various ele- 
mentary bodies in the electric furnace. 
Some of these, such as chromium, tung- 
sten, silicon, etc., are now manufactured 
commercially in the electric furnace, or 
their alloys with iron are produced in 
that way. The industrial developments 
along these lines have been more marked 
in Kurope than in America, despite the 
favorable conditions that exist here both 
as regards raw materials and power. The 
study of the carbides and silicides of a 
great number of elements is very inter- 
esting scientifically, though so far none 
of these has become commercially im- 
portant with the exception of calcium 
carbide and carborundum (silicon car- 
bide). It is somewhat disappointing that 
so far the remarkable property possessed 
by several of these carbides of decompos- 
ing in water, with the generation of 
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various hydrocarbons, has not led to any 
important developments, with the excep- 
tion of the manufacture of acetylene gas. 
It would seem that we should find in 
these phenomena an excellent starting 
point for important developments in syn- 
thetic chemistry. Moissan gives in this 
book interesting data as to the results 
obtained by the aqueous decomposition of 
these carbides, and suggests that in the 
resulting phenomena we may find an ex- 
planation of the petroleum products found 
in nature. The silicides of various metals 
and their preparation are described, as 
well as borides. The boride of carbon, 
which Moissan describes as belonging to 
the same class of bodies as carborundum, 
is said to be the hardest substance pro- 
duced in the electric furnace, with the ex- 
ception of titanium carbide. Both of 
these bodies are said to grind diamond, 
although silicon carbide will not. How- 
ever, Acheson has described an experiment 
in which he had a diamond polished, using 
carborundum powder. Probably the car- 
bides of boron and titanium are harder 
than silicon carbide, but probably not suffi- 
ciently harder to be worthy of manufac- 
ture for that purpose. The book con- 
tains some new material on certain phos- 
phides, silicides and arsenides. It is to 
be regretted that there is no index to the 
volume, for the value of a book of this 
kind is certainly lessened by its absence. 
The English of the translation is poor, 
adhering too literally to the French and 
sometimes making the meaning difficult 
to grasp. The book will undoubtedlv be 
found useful by all who are engaged in 
experimental work with the electric fur- 
nace. 
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Traffic in the Subway During the 
First Month of Operation. 

At seven o’clock on the evening of 
November 25 the New York subway had 
completed twenty-nine days of operation. 
In that time 5,838,235 passengers were 
carried, not counting policemen and fire- 
men, who travel free, or the people who 
travel on passes. These figures do not 
include the traffic of the Lenox Avenue 
branch, which had been running for a 
few davs before that time. A trifle over 
one-fifth of the passengers entered the 
trains at the Brooklyn Bridge, the total 
number of passengers from this station 
being 1.185.863. The Fourteenth Street 
station contributed 428.318, and the 
Grand Central station 476.670. The 
average daily traffic, not including the 
Lenox Avenue branch, was 201.318. The 
daily average receipts were $10,065.90. 
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SOME DIFFICULTIES IN GETTING ON. 
BY JAMES SWINBURNE. 


The first difficulty is to know what equip- 
ment is necessary, and how to get it. That 
is to say, to know what ought to have 
been learned, and how to make up any 
deficiencies. At once each of us is con- 
fronted with the question, “what is going 
to be my work?” I say “us,” because the 
difficulty in many cases is permanent; one 
never knows what he will be called upon 
to tackle in the future. The difficulty is 
much greater, however, in the case of a 
young man, because he has probably the 
vaguest idea of what his life’s work will 
be, and that idea time will show to be 
quite wrong. Ladies have at different 
times told me that so-and-so, the new 
Archbishop of Canterbury, said as a boy, 
he intended to be an archbishop, and 
this shows wonderful strength of charac- 
ter, and all that sort of thing. But 
probably every curate intended to be an 
archbishop, as there is only one career 
open, and one top. The lesser peak at 
York is of the same character. But in 
engineering it is quite’ impossible for any 
one to start out with a definite career be- 
fore him. He is like a particular particle 
setting out across a containing-vessel of 
gas. He can not career straight across. 
He is buffeted about and frequently goes 
In quite the wrong direction. If he is 
charged and in a field he will zig-zag 
across in front of most of his fellows. A 
man who has made a specialty of electric 
waves gets his first appointment as in- 
spector of meters to an electric light com- 
pany, and so on. A well-known engineer 
remarked to me the other day that he 
found his knowledge of differential equa- 
tions, and his experience in the correct 
analysis of the rare earths was of little 
use in putting in sewage plant. Yet he 
had made lots of use both of his mathe- 
matical and chemical analysis in his time. 
Probably each man should have a general 
knowledge of applied physics and chem- 
istry and mathematics, and a special 
knowledge of one or two subjects. The 
special knowledge may never come in use- 
ful; but the chances are that in the blind 
stumblings we call our careers a specialty 
may be very valuable. If you glance 
round at the work of some of our big 
men you will be surprised to see how 
many have made their reputation by 
doing one small thing, but doing 
it well. If a man gets to the front 
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him with knowledge of all the rest. It is, 
however, even easier to acquire a large 
general knowledge than an advanced 
special knowledge of one narrow subject. 
The specialty must not be too narrow 
either. 

One of the great difficulties is to keep 
knowledge in a polished state ready for 
Immediate use. In practice it may have 
to lie idle for long periods and then be 
wanted very much on short notice. This 
fact is overlooked by people who suffer 
from the modern craze for writing about 
technical education. For instance, we are 
told that all engineers ought to have the 
calculus at their finger ends, and so on; 
but it is forgotten that though an engineer 
ought to be well up in mathematics, he 
only makes a calculation requiring higher 
mathematics once in several years, per- 
haps; and it is impossible for him to keep 
his mathematics in working order down 
to minute details. All he can do is to keep 
general principles in his mind. Probably 
the one thing to do is to treat knowledge 
as a huge district into which one’s life is 
long enough to make some very little 
roads. From each main road there are 
branch roads, and from each branch road 
little paths, and so on to an infinite ex- 
tent. Many places can be reached by 
several paths. Each road or path gets 
obliterated by weeds if it is not constantly 
trodden. Life is too short to make many 
roads or paths, and very much too short 
to keep many of them in order by constant 
use. The best thing then is to keep one 
or two main roads clear, and remember 
where the branch roads and paths are, 
and go over them again when needed. 
To go back to plain speaking, the great 
thing is to master a certain number of 
broad fundamental principles which give 
a starting point for refreshing old knowl- 
edge or acquiring new. For instance, in 
physics, the law of conservation of energy 
and all that follows from it; the principles 
of the kinetic theory of gases; the ideas of 
lines or tubes of force; the principle of 
the interlinked circuits; the principle of 
the growth of entropy in all thermo- 
dynamic changes. 

Science, for which no use has been 
found, or which is not applied, is called 
“pure science,” whereas it is really the 
raw material, and should be called “raw” 
or “crude science.” There is an assump- 
tion of superiority in the term “pure 
“science,” and generally the term “science” 
is appropriated by workers in raw science 
in much the same way as the term “work- 
ingman” is appropriated to the exclusion 
of brain workers. There is supposed to be 
something noble and superior about “raw 
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science,” and its study is treated as the 
unselfish devotion to the interests of man, 
which is obviously entirely the wrong way 
round. The so-called “scientific man” 
thinks that engineers and manufacturers 
are ignorant and unscientific, and that 
their practical knowledge is of no account ; 
and that the cure for all industrial evils 
is more technical education, more universi- 
ties and more power to the science mas- 
ters. Though there are in existence a 
few practical science teachers they are 
rare. Perhaps no one would be more 
surprised than the average science master 
if you told him he was unpractical, and 
was, by his attitude and example, hinder- 
ing science. He does not mean to. He 
is as keen as possible to do just the re- 
verse, and is generally exceedingly anxious 
for the spread of science or technology; 
but, unfortunately, he has got a wholly 
wrong view of the relations of science 
and business. There is no more baneful 
influence on the technical advancement of 
this country than the Royal Society ideal 
in science. 

It is often said that the pursuit of 
knowledge has a nobility of its own. But 
what knowledge? No knowledge is worth 
obtaining for its own or any other sake, 
unless it is or will probably be useful to 
man. 

I would earnestly urge any of my hearers 
who has the idea that there is something 
noble and superior about “raw science,” 
or who thinks little of business men, to 
get rid of all such notions if he hopes ever 
to get on. If you look round the elec- 
trical industry, or round the industries 
generally, who are at the top? Always 
the business man. The men at the head 
of large industries generally know very 
little science. A man may run a large 
electrical industry with the most vague 
ideas as to the true relation of the electro- 
static and electromagnetic systems of 
units; in fact, he may think power, force 
and energy are very much the same kind 
of thing if looked at in a broad common- 
sense way without any scientific prejudice. 
If he wants good technologists he employs 
them. If he wants practical men who can 
take commercial responsibility he pays 
good salaries, if he wants men full of 
book knowledge he pays low salaries, but 
he does not generally want them. Raw 
scientists, to coin a horrible word for a 
most estimable class, tell him he knows 
nothing about science, and therefore does 
not know how to run a scientific business, 
and tell him to subscribe to universities, 
which are so inefficiently worked that they 
have to beg, like hospitals, and to employ 
young men from the technical colleges. 
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He either takes no notice or he gets m- 
noyed at their superior attitude, and dis- 
charges a couple of scientific men and 
puts their saved wages toward the salary 
of a new practical chauffeur, and enjoys 
himself. Yet the science teacher looks 
down with contempt on the engineer as 
an ignorant rule-of-thumb inferior person, 
and an engineer in his turn looks down 
on the business man as a money-grubbing 
person with no brains and no lofty ideals. 
But this is all topsy-turvy. The business 
man at the top, the practical engineer 
in the middle, and the unpractical en- 
gineer or the raw scientist at the bottom. 
The business man may have no knowledge 
of the ways of nature, but he has a knowl- 
edge of the ways of man, a knowledge 
which is infinitely more difficult to acquire 
and infinitely more difficult to employ 
well. His brain may be different from 
that of the scientific man; but there is 
no reason to suppose that it is less. Its 
convolutions may be different, but the 
probability is that they are even more 
complex than those of the scientific man. 

A man’s value to the world at large 
mav generally be roughly estimated by 
the income he earns. Where position is 
carned at the same time, the money in- 
come is in proportion less for a given 
usefulness; but. taking such disturbing 
elements into account, the rule is broadly 
true. The business man comes out far 
away above the engineer. He employs 
the engineer; the scientific man is his 
servant. Just as the raw scientist looks 
down on the engineer, and the engineer 
looks down on the business man, 80 the 
business man has a contempt for the en- 
gineer; and the engineer in his turn looks 
on the raw scientist as an unpractical 
crank. So much is this the case that the 
business man will not trust the engineer 
more that he can help. He assumes that 
if you know anything about anything vou 
can not possibly be a business man. 

If you examine the large industries you 
will, as T say, find the commercial or 
business man with little or no technical 
knowledge at the top of the tree. If 
vou confine your attention to engineers, 
you will find the engineers who make the 
biggest incomes and occupy the most im- 
portant and responsible positions are 
those who have most business and prac- 
tical knowledge. Our leading consulting 
enaineers do not spend a large portion of 
their lives plotting curves, counting 
electrons. or even making anvthing more 
than arithmetical calculations. They spend 
their time dealing with large questions on 
purely commercial lines; and, as a rule, 
the higger the engineer the more he knows 
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about practice and business, and the less 
he knows about text-book science. I do 
not for a moment mean to say that text- 
book science is not of priceless value; of 
course it is; and the more scientific knowl- 
edge you or I, or still more, the leading 
engineers have, the better; but most of 
us suffer from too little common sense 
in proportion to our scientific knowledge. 

The engineers occupying smaller posi- 
tions, assuming the same age in both 
cases, are not necessarily deficient in tech- 
nical knowledge; but they are generally 
wanting in business attainment and less 
able to take responsible positions. It is 
often said that to be a good master you 
must have been a good servant; but a 
good servant does not necessarily make a 
good master, generally the reverse. There 
is a wide distinction between the man 
who can earn a few hundreds a year and 
the man who earns as many thousands. 
It is a very curious thing that there is 
hardly anything between. One type of 
man will either earn his few hundreds a 
vear all his life, remaining permanently 
an assistant, or he will undertake re- 
sponsible work and get into fair figures. 
The engineer who is worth £750 a vear 
seems hardly to exist, except for a short 
time on his way from one class to 
another. This is what is meant by the 
saving that there is plenty of room at 
tke top of the ladder. It is not that the 
men who remain as assistants permanently 
are ignorant of science, quite the reverse. 
The business man can rent a profound 
mathematician for a very few pounds a 
week if he wants him; but he probably 
does not. The real point is that the 
assistant is wanting in business knowledge 
or in push. If he is wanting in ambition, 
or lazy. nothing I can say is to the point; 
hut he may be suffering from a false no- 
tion of the relative values of raw science, 
technology and business knowledge. 

In the charter of the Institution of 
Civil Engineers the engineer is defined as 
“directing the great source of power in 
nature for the use and convenience of 
man.” With all respect to this august 
body, and its often quoted definition, 
I would humbly suggest that it is bad. 
It is really the definition of a scientific 
man. It is incomplete as applied to an 
engineer, because it does not take into 
account the sordid element of price. An 
American definition is much better— 
“an engineer is a man who can do for 
one dollar what anv fool can do for two.” 
This is not poetical, and is uscless for 
oratorical purposes: but it is right. It is 
no use heing able to design most com- 
plicated alternating-current machinery, or 
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being able to explain it with the help of 
a wilderness of clock faces and several 
issues of the technical journals, unless the 
machine, when made, is cheaper than its 
rivals. Every design, every engineering 
manufacture, and every piece of en- 
gineering is only a question of price. It 
is unpleasant, perhaps, but it is a hard 
fact, and we have got to face it. If one 
of us does £150 worth of work a vear, 
and carns £100, he is efficient; if he only 
does £90 worth, he is an inefficient ma- 
chine, and will come to grief. He is like 
a ninety-kilowatt alternator which takes 
100 kilowatts to excite, though the 
analogy is not close. If he does £15,000 
worth of work and gets £10,000, he is 
an efficient machine of much larger size. 
and his efficiency is much more sat's- 
factory to himself. I may mention, in 
passing, that an efficient man must do 
more work than he is paid for. This 
is not always realized. A man who only 
did what he was paid for would be of no 
use to the world at large. His efficiency 
is zero; his consumption being equal to 
his output. The man who does £15,000 
worth of work and gets £10,000 consumes 
two-thirds of the work himself; so his ef- 
ficiency is only thirty-three per cent: 
which is very high, even for an engineer. 

We see, then, that the business man 18 
the master ; the engineer is his good slave; 
and the raw scientist is not good enough 
even to be the slave of the engineer ; he 
has no market value at all, except as 4 
teacher of more raw science. The raw 
scientist will remain at the bottom of 
the tree until he gets rid of the profes- 
sional cant which pretends that raw 
science is pure, or nobler and superior to 
science as a whole; and the engineer will 
remain in the middle position as long as 
he takes the middle view and considers 
enginecring as something superior to 
money considerations, and as long as he 
looks down on business and commercial 
methods. 

Views like these put forward in al- 
dresses do not alter the world at large, 
and they are not expected to do so. They 
are ‘put strongly to warn You, who are 
voung, and therefore inclined to be em- 
thnsiastic against one of the greatest diffi- 
culties in getting on; that is to sav. 4 
poetic idea that there ig something 4 
grading or deteriorating in taking ê 
money view of everything. You may "ay 
“we take higher views of life than that: 
there is something better for us in out 
careers than money grubbing.” So ther 
is; I heartily agree with you; and when 
you have grubbed some money and are 
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at liberty to attend to higher things, I 
would like to be allowed to join you. 

It is cant to profess contempt for 
money. The poet professes to work for 
fame, and so do the musician, the artist, 
the philosopher, the scholar or the man 
of letters. They generally like money; 
but apart from that they are merely 
satisfying their proper vanity, or love of 
approbation, by getting ahead of their 
fellows. But that is all you want to get 
on for. Money is nothing in itself, it 
is only a means, and making it is merely 
a way of going ahead of your fellows. 
People who can not make mouey do not 
like it being used as a criterion, so they 
run it down. Every one thinks the world 
ought to be judged by what he can do 
best himself. If you want to be poets 
you have my sympathy, but I can not deal 
with you in this address. I can only 
ask you to eschew cant. 

You may, on the other hand, ask “how 
are we to get business and commercial 
knowledge?’ You may say, “you are 
much older than we; you were practising 
engineering several years before any of 
us were born. How did you get all your 
practical knowledge and become an en- 
gineer?” I can only answer, “I am only 
a very little bit of an engineer.” I know 
I will never be much of an engineer. 
This is mainly because this practical 
difficulty in getting on has always been 
in my way. I am entirely out of sympa- 
thy with the whole of this part of my 
address to you. I so much dislike saying 
it all that I know it must be true. 

I can not tell you how to be enginecrs, 
because I do not know. All I can do is 
to make you realize some of your wants; 
and if you know what you want, you are 
imore likely to get it. One of the greatest 
difficulties in getting on is to find a good 
opening. At present, especially, times 
are very bad, and many big incomes have 
fallen to negligible quantities. The pro- 
fession, or business or trade seems to be 
overstocked ; but everybody is apt to think 
his own business is overrun. Most of you 
have probably had, or are having, very 
thorough college trainings. Unfortunately 
you will find that even good college educa- 
tions are not of high market value. That 
is largely because technical colleges are 
subsidized, so that education costs the 
student little money. This tends to re- 
duce its market value, however good it is 
in itself. You will find all about this in 
books on political economy. Mill deals 
with it, I am sure. 

Then as to the different branches of 
the business—business is really a higher 
title than profession—in which are you 
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to find openings? From the number of 
applications I receive from young fellows, 
it seems to be a common idea that con- 
sulting engineering is a good thing to 
begin upon. This is a curious notion. A 
consulting engineer is supposed to be a 
highly skilled engineer, with so much ex- 
perience that he is an authority. I should 
have thought at least twenty or thirty 
years’ experience, apart from school and 
college training, was necessary for a con- 
sulting engineer to be worth his salt. 
But there are various grades of consult- 
ing engineer; and I am entirely at a loss 
to know what the qualifications of the con- 
sulting electrical engineer really are. 
Then still less do I know what the con- 
sulting electrical engineer will be by the 
time you have had twenty or thirty years’ 
experience. At present most of the large 
towns are electrically lighted, and have 
their tramways; railways will be elec- 
trified by that time, and it is probable the 
work will be done by their own men. 
Supervising contractors who are doing 
wiring will not be much of a profession 
in twenty years; and if that is consulting 
engineering, I do not think so much as 
twenty years’ training is necessary. 

In manufacturing work there is the de- 
signing of dynamos, motors, transformers, 
and so on. This was considered high 
grade work when I was a young man; 
and even very able men built some very 
queer machines in those days; and we were 
all pretty ignorant. But the works were 
smaller then, and salaries for dynamo 
designing were not princely. But now 
there is not much opening in electrical 
machine designing. There is some, of 
course, but it is not as it used to be. 
There are many openings to be had in 
central station work; and stations are 
growing bigger and more important every 
day. At present there are also many ap- 
plicants for every opening. Central sta- 
tion work in a position of responsibility 
is very anxious. I do not think it is very 
well paid either. You will find exceedingly 
able engineers in most of the large town 
stations; and I am sorry to say their in- 
comes are often very small for men of 
their technical and commercial] ability. 
The assistants are often poorly paid, 
especially, I think, in municipal stations; 
though I do not know why this should be. 

A large number of young men go in 
for installation work—which sounds as 
if they started bishops on their episcopal 
careers—but really means that they do 
what is in fact electrical plumbing, under 
an unnecessarily imposing name. There 
are a great many of them, and they seem 
to spend most of their time going into 
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and out of partnership with one another, 
like ions, and sending notices round to 
that effect. At other times they go bank- 
rupt and send no notices. The upper grades 
in teaching science are well paid, more 
especially as a position goes with an ap- 
pointment, and there is time and facility 
for original research, which is a luxury 
and brings reputation. Moreover, a 
steady income with no expenses is a very 
blessed thing. But the lower grades are 
very poorly paid in proportion to their 
ability. 

All this may sound rather discouraging, 
but I am dealing with the difficulties of 
getting on, and I am sure it will not 
discourage any one who is worth his salt. 
At first it is very discouraging to make 
very little, and the good man has little 
chance of showing his superiority to the 
common run. But he should always re- 
member that incomes as a young man 
is very little criterion of real value. 
There are many careers in which a young 
man can make something almost at once; 
but in all cases the income increases very 
slowly. In such a business as engineer- 
ing a man of first-rate ability may be 
quite unable to make enough to marry on 
till he is thirty, or enough to be 
comfortable on until be is forty. An 
eminent north country engineer, whose 
name you would all know, though he has 
been dead some years, said that he did 
all the hard work of his life for thirty 
shillings a week, and when he was well 
on in life money came rolling in of its 
own accord. I have reason to believe 
that one of our foremost engineers, now 
dead, never made £500 a year until he 
was over forty. 

Though you may not like it, a hard 
struggle is very good for a young man 
who has anything in him. It gets him 
into the ways of overcoming difficulties, 
so that when he gets above the small 
obstacles he goes on overcoming large ones 
from the mere force of habit. Nearly 
all great men rise from almost nothing 
with infinite trouble in their youth. 
There is nothing worse for a young man 
than to have about £200 a year of his 
own. He lives comfortably and does not 
worry; and when he is thirty he wants 
to marry and finds he can not, and it 
is too late to begin life seriously then. 
If any of you have this sort of private 
income he had better go into partnership 
in installation work for a year or two, 
and then begin his business seriously. 

I have only mentioned a few of the 
difficulties in getting on. I am sorry to 
say there are many more, which you will 
find out in good time. 
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Modern Application of Electrically Driven 
| Pumping Machinery. 

Under the title, “Development of Dry- 
Dock Pumping Machinery,” Joseph S. 
Schultz, United States Navy, describes 
some recent dry-dock equipments. The 
most modern and satisfactory of pumping 
plants for driving are electrically driven. 
An excellent example of this kind of 
plant is that of the United States navy 
yard, at New York. Here the pumping 
plant serves to drain two parallel dry 
docks, 350 feet and 625 feet long, respec- 
tively. It is located between them in a 
well thirty feet deep and forty-five feet 
in diameter. It is perfectly water-tight, 
and roofed over with a heavy concrete- 
steel construction. Within this well are 
three forty-two-inch, horizortal shaft, 
centrifugal pumps, each of 50,000 gallons 
capacity per minute, interconnected to 
each dock through motor-controlled valves. 
These are the primary units of the plant. 
There are two sixteen-inch pumps of the 
same type, which provide for any leakage 
while the docks are empty. These pumps 
are primed by a displacement pump 
driven by a ten-horse-power motor. The 
motive power is furnished by three 415- 
horse-power induction motors, direct- 
coupled to the shafts of the large pumps. 
The smaller pumps are driven by 125- 
horse-power motors of the same type. 
They are supplied with three-phase cur- 
rent at sixty cycles, 2,000 volts. For a 
dry dock, electrically driven pumps are 
most satisfactory, because they may be 
placed below the surface of the ground, 
leaving the entire yard room for the 
storage of material and for working. 
Although induction motors are at a dis- 
advantage in driving centrifugal pumps, 
in that their speed can not be economically 
varied, for such installations as are here 
considered this defect is of little weight, 
because it is always desirable to empty 
the dock as quickly as possible, and the 
motors normally run at full load.—Ab- 
stracted from the Engineering Magazine 


(New York), December. 
a 


Notes on the Efficiency of Gas Turbines. 

This is a theoretical study by M. Alfred 
Barbezet of the conditions of operation 
of the Armengaud-Lemale gas turbine. 
This turbine consists of an impulse wheel 
resembling the De Laval wheel. On one 
side is placed the combustion chamber, 
which consists of a bell-shaped retort 
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lined with refractory material, terminat- 
ing in an expansion nozzle. The gas and 
air are forced in at the end opposite 
to the nozzle, and are ignited by an elec- 
tric arc, combustion taking place in the 
chamber. The products of combustion 
passing out through the nozzle require 
a certain velocity and impinge upon the 
blades of the turbine. The nozzle itself 
is water-jacketed. The speed at which 
the wheel revolves is such that the gas 
has a certain velocity when it leaves the 
blades. The hot gases are then passed 
through a steam generator, made in the 
form of a coiled pipe, the diameter in- 
creasing successively until it terminates 
in a second expansion nozzle. The steam 
generated in this boiler is thus directed 
against the turbine blades, adding to the 
propelling force, and at the same time 
cooling the blades. Complete combus- 
tion is attained in twenty per cent ex- 
cess of air. A machine of this type has 
been operating for two years at St. Denis, 
Switzerland, and sufficient data have been 
collected to enable the process to be con- 
sidered satisfactory. The thermo-dyna- 
mic efficiency approaches that of the 
Diesel motor, being 53.5 per cent. The 
total efficiency is given as eighteen per 
cent. The latter figure will be con- 
siderably improved with better construc- 
tion, it being thought that the mechanical 
efficiency of the turbine will be raised to 
sixty per cent, and that of the air-com- 
pressor to eighty per cent. This will 
give a total efficiency of the machine of 
twenty-six per cent. With this figure, 
one horse-power will be given with a con- 
sumption of 220 grammes of oil.—Trans- 
lated and abstracted from L Éclairage 
Electrique (Paris), November 19. 
a 
A Model Storage Battery House. 

A model storage battery house, erected 
by the Cleveland Electric Railway Com- 
pany, is here described by Mr. H. F. 
Cobb. The building is one story high, 
fifty feet wide and 122 feet long. There 
is a monitor extending the entire length 
of the roof. The building is divided by 
two brick partitions into three rooms. 
The front is a booster room, next is a 
battery room containing 252 cells, while 
the rear is divided into a storeroom and 
boiler room, steam being used for heating 
the building. Ample ventilation and 
light are obtained from numerous windows 
in the side and end walls and in the 


monitor. The only wood in the building 
is that used for the window frames, sashes, 
doors and door frames, and the casing 
of part of the structural work of the 
monitor. The walls are of brick, with 
concrete foundations. The floors of the 
booster room, the boiler and storerooms 
are concrete, while that of the battery 
room is vitrified tile, set in one-half inch 
of sand on a cinder concrete. The battery 
room is divided lengthwise into three 
panels by two rows of seven-inch, I-beam 
columns extending to the roof of the 
monitor, which is over the centre panel 
and runs the entire length of the battery 
room. In each panel there are two rows 
of batteries with three-foot walls between 
them. The roof is a concrete-steel struct- 
ure of “ferroinclave” construction. This 
is formed of sheet steel, crimped in a 
dovetail form, and laid in a manner 
similar to ordinary corrugated iron, 
cemented on both under and upper sides 
with a mixture of one part sand and one 
part Portland cement. The finished roof 
is one and one-half inches thick, and 
weighs nineteen pounds to the square foot. 
The upper side is covered with three plies 
of felt, tar and gravel. All the structural 
work in the battery room is wrapped with 
wire and covered with concrete composed 
of a mixture of three parts of sand and 
one part of Portland cement. As 4 
secondary precaution against hair cracks 
in the concrete, the ceiling beams and 
columns were painted with glue and then 
with two coats of oil paint. The insur- 
ance rate allowed on this building is the 
lowest possible. —Abstracted from Insur- 
ance Engineering (New York), December. 
# 

Notes on the Metallurgy of Aluminum. 

In the choice of an electrolyte for the 
production of aluminum, according to M. 
Gustave Gin, the following properties 
should be considered: the point of fusion 
should not be high; the molten mass 
should be fluid with a density less than 
that of the molten aluminum, and the elec- 
trical resistivity should be as low as poe 
sible. From a chemical point of view 
the compound to be electrolyzed should 
have a low energy of combination. With 
any electrode whatever the amount of 
aluminum produced depends only upor 
the quality of electricity passed through 
the cell. From this it follows that the 
consumption of energy is directly propor 
tional to the voltage of the bath. This 
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voltage may be separated into two parts— 
that due to the resistance of the bath, 
and that due to polarization. Un- 
fortunately, there is but little information 
covering the latter point. A number of 
electrolytes are examined, and the theo- 
retical voltage required for decomposition 
is predetermined. For the haloids of 
aluminum this appears to be 3.93 volts. 
Experimentally, it is found to be 2.5 only. 
This discrepancy is thought to be due to 
a change in valency of the aluminum, 
and a formation of a double salt with 
sodium. Allowing for the energy set free 
in this way, the theoretical value of the 
voltage is reduced to 2.49. Assuming the 
electrolyte to consist of bauxite, the theo- 
retical value of the decomposition electro- 
motive force is found to be 2.19. That 
found experimentally by Le Blanc is 2.3 
volts. If the electrolyte be sulphide of 
aluminum, the theoretical value required 
to cause decomposition is 1.27 volts. It is 
from these figures that the following 
energy consumptions are computed: to 
produce aluminum from cryolite, the 
energy required will be about twenty-five 
and one-half kilowatt-hours per kilo- 
gramme of aluminum. For bauxite the 
figure will be about twenty-four and one- 
half kilowatt-hours, and for the sulphide 
it will be but twenty-one and two-fifths 
kilowatt-hours per kilogramme of alumi- 


. num.—Translated and abstracted from 


the Revue de lElectricité (Lausanne), 
November 15. 
A 
Means of Avoiding Dangers Due to 
Electrical Conductors. 

A careful study has been made by 
M. Victor Kammerer of the dangers aris- 
ing from the use of electrical energy. 
In the present section of this series the 
author deals particularly with means 
which may be adopted to diminish the 
danger. These may be divided into three 
classes: first, the general precaution to 
be observed in the choice of material and 
installation of apparatus in the station, 
with a view to diminishing the fire risk; 
second, the arrangement of this appa- 
ratus, with a view to diminishing the 
risk of accidents to persons; third, the 
precautions which must be taken in the 
operation, in order to avoid accidents and 
breakdowns. As general measures of pre- 
caution only the most reliable apparatus 
should be employed, and this should be 
erected in the most substantial manner. 
To diminish danger of contact from con- 
ductors, certain simple dispositions should 
be adopted. All bare conductors under 
pressure, when it is possible for strangers 
to approach them, should be put out of 
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reach or protected in some manner. This 
rule should hold even when personal con- 
tact with the conductors themselves 
would not be harmful, because such con- 
ductors may become sources of danger, 
due to other accidents. All switches 
should, of course, be enclosed in boxes. 
For convenience, conductors may be 
classed as high pressure and low press- 
ure. In the latter class are placed all 
alternating-current circuits, the voltage 
of which is not over 250, and all direct- 
current curcuits whose voltages are not 
over 500. Bare conductors carrying such 
feeders are tolerated only when they are 
commutators, rheostat contacts or other 
similar devices, and the attendants should 
be protected by providing an insulating 
platform in front of them. High-tension 
conductors should not be allowed in the 
generating room, unless they are entirely 
shut off from the operators. The en- 
closing cage should be locked, and re- 
sponsible men only should be permitted 
to enter it. Distributing switchboards 
should have no high-voltage conductors 
upon their face. The rear should be en- 
closed, thus becoming a distributing room. 
The German regulations allow high-ten- 
sion conductors on the face of the switch- 
board if only the operators are allowed 
access to the room, and the latter are 
protected by an insulating covering on 
the floor. The author does not approve 
of this rule, since carelessness or inad- 
vertance may cause accidents. When it 
is necessary to have access to the rear of 
the board a passageway should be pro- 
vided. This should be at least one metre 
in width and two metres high, and the 
floor covered with insulating material. 
The German rules require, further, that 
when there are conductors on both sides 
of this passageway, it shall be two metres 
wide with a dividing partition in the 
centre. They, however, do not call for 
insulating the latter. This is thought 
to be a defect, since it introduces a pos- 
sible danger. Certain Swiss companies 
have adopted the plan of bringing all 
the conductors up to the front of the 
apparatus to which they are connected. 
This arrangement isolates the different 
circuits, and as the conductors are easily 
protected adds much to the safety of 
the installation. Outside conductors 
should be protected against contact with 
other lines. High-potential conductors 
should be bare, since outside insulation 
gives a false feeling of security to the 
workmen and, besides, it is soon stripped 
off. Metallic bodies in the neighborhood 
of high-tension lines should be treated 
as though they were conductors them- 
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selves, since they may acquire high static 
charges and thus become even more dan- 
gerous than the electrical conductors, 
because of their apparent harmlessness. 
The logical way to provide against ac- 
cident from this cause would be to insu- 
late all such bodies, but this is not always 
possible, though an insulated platform 
can always be arranged for the attend- 
ants.—Translated and abstracted from 
L’ Électricien (Paris), November 12. 


Design for the Edison Medal. 


The meeting of the jury having the 
selection of a design for the Edison medal, 
which commemorates the invention of the 
incandescent lamp, was held in New York 
city, Wednesday, November 9, under the 
auspices of the National Sculpture So- 
ciety, at the studio of Mr. J. Q. A. Ward, 
chairman of the committee. After a care- 
ful examination of the twenty-nine de- 
signs submitted in competition, the com- 
mittee, by unanimous action, awarded the 
first prize of $1,000 for the successful de- 
sign to Mr. James Earl Fraser. This 
includes the execution of the design in 
such shape and detail as will permit direct 
reduction to medal size. The second prize 
of $100 was awarded to Adolph A. Wein- 
man, and the third prize of $50 to Miss 
Evelyn B. Longman. Mr. Fraser, the 
successful competitor, will develop his de- 
sign for final consideration by the com- 
mittee. 

In addition to Chairman Ward, the 
other members of the committee are 
Daniel C. French, Augustus Saint Gau- 
dens, of the National Sculpture Society, 
and Edward D. Adams and T. C. Martin 
for the Edison Medal Association and on 
behalf of the American Institute of Elec- 
trical Engineers. 


The Physico-Chemical Review. 


The Phystco-Chemical Review, the first 
number of which appeared at the begin- 
ning of the present year, was started 
in order to create a comprehensive, 
centralizing, international review of prog- 
ress in physical chemistry and the allied 
branches of chemistry and physics, in 
which should be reported in abstract— 
vet quickly, thoroughly and concisely—all 
the original work that is being done in 
these particular branches of science. The 
editor, Dr. Max Rudolphi, Physikalisches: 


Institut der Technischen Hochschule, 


Darmstadt, Germany, is sending out a 
circular letter, requesting the cooperation 
of all interested in these sciences. To this 
end, he asks that all authors of papers 
send to him, within two months after the 
first appearance of the papers in print, an 
abstract for publication in the Physico- 
Chemical Review. These abstracts may 
he written in either English, French or 
German. They will be paid for at the 
rate of fifty marks per printed sheet of 
sixteen pages. All who agree to do this 
regularly will be given the privilege of 
subscribing to the Physico-Chemical Re- 
view at one-third less than the regular 
subscription price. j 


— 
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Electrical Patents. 


Hugo Jone, of Chicago, Ill., has in- 
vented a method of converting the energy 
of fuel into electrical energy, and has 
recently obtained a patent (775,472, No- 
vember 22) thereon. By “fuel” is meant 
any kind of combustible substance which 
is capable of reducing the oxide of some 
such metal as tin to the metal when heated 
with it, therefore, particularly the several 
kinds of carbon, pure and impure, the 
carbon compounds which are capable of 
effecting that reduction, and -any gas 
which may be obtained from solid or 
liquid fuel by heating it with steam, as 
in the manufacture of water gas, OT with 
carbon dioxide or some similar substance. 
In any case, the substance from which the 
electrical energy is generated is either the 
fuel itself or a substance reduced by the 
fuel. The invention consists substantially 
in producing an electric current in a gal- 
vanic cell, using a metal as the positive 
plate and carbon as the negative plate at 
an elevated temperature, and then reducing 


——a 


ELECTRICAL REVIEW 


which is but moderately electropositive 
a current of both a comparatively high 
pressure and a comparatively high 
strength. Another feature of the inven- 
tion consists in effecting the reduction of 
the battery product of the cell, which 
serves to recover the substance by the 
oxidation of which the electric current is 
generated in the cell itself and not in 
any special retort provided for that pur- 
pose and separate from the cell. In other 
words, the cell and the reducing retort 
are one and the same vessel, so that trans- 
ference of chemicals from one to the other 
is obviated, and the reduction, a8 well as 
the oxidation, is continuous. These two 
effects are two of the objects of the in- 
vention. If the reduction is one which 
takes place at an elevated temperature 
and the battery reaction is one which 
takes place only at an elevated teripera- 
ture, or more rapidly at that temperature, 
an additional benefit accrues from the 
combination of the reduction retort and 
the cet] into one and the same vessel, 
namely, that of saving fuel, since the 
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the metallic compound formed by the oxi- 
dation of the metal in the battery reaction 
by means of the oxidation energy of the 
carbonaceous fuel. The carbon electrode 
is an important means for the production 
of a strong current. It gives a much 
stronger current than most metals used as 
cathode. This is attributed largely to the 
position of carbon in the electrical-tension 
series of metals, which makes it possible 
to obtain a comparatively high electro- 
motive force even with those metals which 
are but feebly electropositive, as the posi- 
tive plate. How important an advantage 
this is will be more readily understood if 
it is considered that it is just the feebly 
electropositive metals which afford a high 
yield in the reduction by carbonaceous 
fuel. The elevated temperature serves 
chiefly the purpose of obtaining a high- 
current strength. By employing a carbon 
cathode at an elevated temperature it is 
made possible to obtain from a metal 
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two vessels need no longer be heated 
separately, but may be heated jointly, 
they being one and the same vessel. This 
saving of fuel is then another object of 
the invention in cases where the cell iS 
operated at an elevated temperature. 
Furthermore, as neither the oxidation nor 
the reduction need be interrupted for the 
purpose of removing chemicals, the cool- 
ing down of the vessels in which these re- 
actions take place ordinarily, which iS CON- 
nected with such interruption, and there- 
fore the loss of heat connected with such 
interruption is avoided. Still another 
object is to have the electric current as 
strong as possible. To accomplish this, 
an effective depolarizer is provided, con- 
sisting not merely of atmospheric oxygen, 
but of a compound which is capable of 
deoxidation. 

Maxwell W. Day, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany a patent (775,445, November 22) 
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granted to him on a controlling switch for 
electric circuits. The object of the inven- 
tion is to provide in a single, compact 
structure means for opening and closing 
an electrie circuit for reversing the di- 
rection of current flow therein, and for 
controlling the amount of current flow 
from zero through a large number of 
finely divided steps to maximum. ‘The 
present invention has a controlling switch 
applied to a system of control for a gener- 
ator and motor, both having separately 
excited fields, together with means for 
controlling the strength of one or both 


Gelds over wide ranges in order to obtain 
corresponding variations in the motor 
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CONTROLLING SWITCH FOR ELECTRICAL 
CIRCUITS. 


speed. The invention 18 not, however, 
limited to this specific application, but 
may be used to advantage in many cases 
in which it is desired to reverse and to 
control over wide ranges the current mM 
an electric circuit. In the embodiment 
of the invention & generator and motor 
are provided, also a controlling switch 
which comprises a drum rotatable m 
either direction from its off position. 
Statiohary contacts are adapted to be en- 
gaged by the drum, the contacts and drum 
being connected and arranged to connect 
the armature of the motor to the gener” 


ator for either direction of rotation 7 
the motor upon the movement of the 
drum in either direction from its off posi- 
tion. A movable member 18 employe 


rotatable with the drum, and adapted to en- 
cage two stat jonary commutators. Two re 
sistances are í onnected, respectively, to the 
commutators, and movable members peng 
arranged and connected to cut out alter- 
nately sections of the two resistances from 
the circuit of the generator field when the 
drum is moved in either direction from 


its off position. 
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THE ELECTRICAL FIRE HAZARD.: 


C. J. H. WOODBURY. 


Among these problems, subsidiary to 
the main questions of construction, op- 
eration and administration, is the relation 
of electricity to the fire hazard, for it is 
a principle in underwriting that every 
material possession subject to insurance 
is to its uttermost details also involved 
with questions of fire hazard, both ex- 
ternal and internal. 

While diminishing the hazards of other 
methods of illumination, with their at- 
tendant mishaps from direct flame, the 
uses of oil, gas explosions, and careless- 
ness with friction matches, it must be 
conceded that electric lighting can not be 
claimed to be free from hazard. 

Electric motors, in displacing gas and 
gasoline engines, or isolated steam boilers 
with careless attendants, can not be as- 
sumed to remove all fire risk merely be- 
cause they displaced the burning of 
highly combustible materials. 

In diminishing the use of these methods 
involving perilous hazard, there remains 
the possible electrical hazard, for this 
energy which is normally converted into 
heat at high temperature when it meets 
the resistance of arc or incandescent 
lamps, also produces similar temperatures 
adequate to ignite anything combustible 
whenever sufficient electrical energy is 
diverted from its normal conductors of 
low resistance and meets with a path of 
high resistance which converts into heat 
the portion of its energy devoted to the 
struggle for the maintenance of the cir- 
cuit. 

Virtually the whole of the precautions 
for the maintenance of conditions of 
safety may be summed in the provisions 
for adequate conductivity and efficient 
insulation, but in their application these 
provisions reach practically to every de- 
tail of all electrical plants. 

THE UNDERWRITERS’ RULES. 


The early installations of electric light- 
ing plants, whose circuits were upon un- 
insulated wires with earth return, caused 
numerous occurrences which naturally 
alarmed the underwriters. An investiga- 
tion by a technical representative of a 
number of insurance companies and by 
those of the electric lighting interests was 
held, wherein the various incidents which 
had been the causes of fires were ex- 
perimentally repeated, and new methods 
for the installation of plants prepared on 
behalf of the underwriters. 

_ Tt was thus noted at the very inception 


' Abstract of an address before the Brooklyn Inauitgus 
of Arts and Sciences, December 6. he Brooklyn Institute 
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of the commercial applications of elec- 
tricity to interior lighting that the hazards 
could be minimized by arrangements 
which would improve rather than impair 
the operative conditions of the plant. 
The feature of divesting a process of 
its dangerous elements initiated a new 
principle in fire insurance which has been 
widely extended in the technical treat- 


ment of various hazards, particularly those 


of manufacturing processes. 

These electrical rules were extended 
along the lines of the advance of elec- 
trical applications, and various technical 
organizations, municipalities and local 
boards of underwriters, even individuals 
and manufacturers, prepared rules whose 
differences in unessential demands and 
deficiencies in specifications were sufficient 
to cause unnecessary vexation and fre- 
quent embarrassment, especially to the 
manufacturing and operative electrical 
interests. 

In March, 1896, the National Con- 
ference on Standard Electrical Rules 
assembled in New York for the purpose 
of preparing a code, embodying specifi- 
cations covering the conditions of safety 
in a manner equitable to all the interests 
involved. 

This convention was composed of repre- 
sentatives of underwriters, of those en- 
gaged in the manufacture and operation 
of all varieties of applied electrical ap- 
paratus, and also of several scientific or- 
ganizations. 

The various rules were diligently com- 
pared and their provisions criticised, and 
the reports of these meetings with an 
extensive correspondence containing sug- 
gestions were referred to a committee 
who prepared the National Electrical 
Code, which was adopted by the National 
Board of Fire Underwriters and pro- 
mulgated by them. 

Their committee of electrical specialists 
meet at stated times to make such amend- 
ments, generally by way of addition 
rather than alteration, as may be 
necessary to keep in step with the ad- 
vancing conditions. 

It is submitted that this code repre- 
sents a wider consensus of opinion upon 
a question of science applied to the serv- 
ice of mankind than was ever concur- 
rently given to any similar question. 

These rules are anomalous in their 
functions. They set forth conditions 
governing methods of construction, in- 
stallation and operation of electrical 
plants, and their specifications receive 
the utmost consideration from those to 
whom they apply. 

Promulgated by the National Board of 
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Fire Underwriters, they form in their 
applications the guidance of inspectors 
of voluntary associations of representa- 
tives of insurance companies, and do not 
rest upon any jurisdiction which has 
power to enforce compliance with their 
provisions in any manner comparable 
with the power of the law. 

The work of the inspection corps is 
primarily suggestive in its nature, and as 
a division it is separate from the in- 


“surance rate-making bodies, who, how- 


ever, consider the electrical conditions in 
connection with other facts bearing upon 
estimates of risk. 

In the consideration of the functions 
and jurisdiction of these rules, it must 
be remembered that there can be no 
exercise of authority without a cor- 
responding measure of responsibility, and 
as these rules treat upon about every- 
thing connected with applied electricity, 
the situation year by year becomes greater 
and more complex. There is an ap- 
proach to problems which in the near 
future may need a stronger body than a 
voluntary organization, whatever may be 
the individual constituency of its mem- 
bers, to treat upon the large subjects 
arising from the congestion of various 
electric applications, and this adminis- 
tration of the National Electrical Code 
is being watched with interest, in com- 
parison with that of the methods used 
under the authority of the law in various 
countries on the other side of the Atlantic. 

This is no disparagement to the 
valuable work of the Electrical Committee 
in the advancement of standards of elec- 
trical installation and proscription of in- 
ferior methods to remark that in the con- 
fidence of equitable treatment, the elec- 
trical interests have cooperated with the 
underwriters in giving of their specialized 
skill towards the solution of the difficul- 
ties of hazard which have bcen raised. 
The improvements of their own appa- 
ratus have contained the suggestions of 
new rules. Slate switchboards made by 
electrical lighting companies inspired 
rules asking for slate switchboards; 
tubular fuses begat rules to match; tele- 
phone companies made protectors to de- 
fend their harmless plant, and pro- 
tectors were demanded ; power plants were 
equipped with circuit closers, and such 
devices became enruled. Study the evolu- 
tion of these rules as one may, it will be 
seen that throughout the whole code the 
electrical interests were the pioneers in 
the means for the preservation of plant 
and the maintenance of continuous serv- 
ice. 

All electrical interests appreciate the 
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value of standardization of methods and 
expect a similar consistency in their ap- 
plication. 

The speaker then discussed in detail 
the hazards arising in the various appli- 
cations of electricity and the means 
adopted to protect against them. 


THE UNDERWRITERS ELECTRICAL BUREAU. 


The whole foundation of fire insurance, 
which is said to be a second single tax in 
this country, is based upon a distribution 
of averages, and in that examination of 
facts which is the foundation of science, 
the allotment of the various losses both 
as to cause and amount is the subject of 
systematic tabulation, whose results 
furnish the basis upon which insurance 
rates are levied, for the old method of 


competitive guessing is a matter of the 
past. 

The National Board of Fire Under- 
writers maintain a testing laboratory 
which contains the necessary facilities for 
making the various investigations required 
in this study of matters pertaining to the 
tire hazard. 

It is here that the supplies and sub- 
sidiary devices of commercial electricity 
are put to their proper tests, and the 
results have great weight in furnishing 
additional features to the National Elec- 
trical Code. Their quarterly reports, 
containing lists of fires caused by elec- 
tricity, and stating the deviations from 
the code which are supposed to have been 
the origin, is a compendium of exact in- 
formation on the subject. 

The Associated Factory Mutual In- 
surance Companies of New England 
were pioneers in the application of 
technical work to the reduction of the 
fire loss, a task whose beneficient results 
have extended beyond the mills from the 
specialty of this combination, 

The underwriters assume a great task 
in undertaking to maintain inspections 
properties over as widely extended and 
as numerous in detail as that of the com- 
mercial applications of electricity. 

The results show peradventure that the 
electrical fire hazard is less than that of 
other methods of lighting and power 
transmission, while every telephone, 
being a fire-alarm, the signalling svstems 
are potent elements in the reduction of 
the fire loss. 

While the diminution of the ratio of 
such fire losses appears to be due to this 
work, as the variable element in the 
problem, the question naturally arises, 
will the future permit its continuation to 
an extent which will be equal to the 
greater task of meeting the problems of 
depreciation of plant, and the conges- 
tion of the future to which the present 
applications of electricity are a mere pre- 
face. 

If the work remains in hands which 
can exercise the responsibilities to a uni- 
form jurisdiction, then it will be sus- 
tained by the dominance of an approving 
public sentiment. 
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Evening Lectures in Electricity at 
the Polytechnic Institute, 
Brooklyn, N. Y. 

The Polytechnic Institute, of Brook- 
lyn, has established an evening course in 
electrical engineering. As previously an- 
nounced, the course will consist of a series 
of lectures by engineers who have been 
prominently identified with successful en- 


gineering, covering a number of years’ ex- 


perience. The schedule of lectures is as 


follows: 


Four two-hour lectures on ‘Commer- 
cial Electrical Engineering,” by Profes- 


sor Scott. 


December 21. Training and Qualifica- 
tions of a Commercial Electrical En- 
gineer. 

January 25. The Design and Construc- 
tion of Electrical Machinery. 

February 16. The Testing of Electrical 
Machinery at the Works. 

March 16. The Engineer Salesman. 


Eight two-hour lectures on “Electrical 
Power Transmission,” by Professor Per- 
rine. 

February 9. 
sion Problems. 

February 23. Complete Watershed and 
Waterflow Investigation. — 


Economics of Transmis- 


March 9. High and Low Head Hy- 
draulic Machinery. 
March 23. Electrical Machinery 


Adapted to Long-Distance Power Trans- 
mission. 

April 6. Problems Involved in the Lo- 
cation of Transmission Lines. 

April 19. The Construction of the 
Transmission Line. 

May 4. High and Low-Tension Dis- 
tribution Especially Applicable to Long- 
Distance Plants. 

May 18. Competitors of Electrical 
Long-Distance Transmission and Trans- 
mission from Coal and Gas Fields. 


Eight two-hour lectures on “Central 
Station Practice,’ by Professor Barstow. 

December 15. Local Conditions Gov- 
erning the Selection of the System. 

December 20. Arrangement and In- 
stallation of Equipment. 

January 5. The Steam Plant. 

January 17. The Electrical Plant. 

January 31. Switchboards. 

February 14. Distributing Systems. 

February 28. Metering. 


March 14. Organization and Man- 
agement. 


Fight two-hour lectures on “Telephony, 
Telegraphy, and Patent Practice,” by 
Professor Lockwood. 

February 7. The Speaking Telephone; 
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Its History and Principles, and Users’ 
Instruments. 

February 21. 
Cables. 

March 7. Central Station Equipment 
and Arrangement. 

March 21. ‘The Telephone Exchange 
Switchboard; with Particular Reference 
to Multiple Switchboards. 


Telephone Lines and 


April 4. Party lines and Selective 
Call Signal Systems. 
April 18. Land ‘Telegraphy; with 


Some Notice of Special Systems. 
May 2. Submarine Telegraphy. 


May 15. Inventions, Patents and 
Patent Practice. 


Eight two-hour lectures on “Electric 
Traction,” by Professor Duncan. 

February 15. General Consideration of 
Load Factors and Cost Factors. 

March 2. Car and Train Kesistance, 
Track Construction, Interurban Roads 
and City Tramways. 

March 15. Conduit Roads and Special 
Sectional Roads. 

March 30. Distribution for Electric 
Roads, Boosters and Storage Batteries. 

April 13. Characteristics of Direct 
and Alternating-Current Railway Motors. 

April 27. Schedules and Motor 
Capacity. 

May 11. 
and Braking 

May 25. 
roading. 

The lectures will be given in the Poly- 
technic Institute, Brooklyn, starting 
promptly at 7.30 in the evening. The 
subscription for the series is $25 or $7.50 
for each course of eight lectures, or $4 
for Professor Scott’s course. Admission 
is free to all undergraduate students of 
the Polytechnic Institute. The at- 
tendance of seniors in electrical en- 
gineering is compulsory. From them, 
and from all who desire attendance at 
these lectures to be counted in satisfying 
the requirements for the degree of elec- 
trical engineering, numerous reports m 
professional form, concerning engineering 
problems, set by the lecturers, and ger- 
mane to their subjects, will be required. 

Arrangements will be made to give 
evening instruction in laboratory tests, 
mathematics or other subjects that are 
required for the degree of electrical en- 
gineer, provided there be a sufficient 
number of applications to guarantee the 
expense. 

Fred W. Atkinson is president of the 
Polytechnic Institute, and Samuel Shel- 
don, department chief and professor of 
physics and electrical engineering. 
Charles F. Scott is consulting professor 
of commercial electrical engineering ; 
Louis Duncan, consulting professor of 
electric traction; Frederick A. C. Perrine, 
consulting professor of long-distance 
electric power transmission; Thomas 
Lockwood, consulting professor of tele- 
phony, telegraphy and patent practice; 
William S. Barstow, consulting professor 
of central-station practice, and Sidney W. 
Ashe, instructor in physics and electrical 
engineering. 


Motor Capacity, Gear Ratio, 


Economics of Electric Rail- 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Telephone Equipment Made by the 


Wotton Electric and Manufac- 
turing Company. 


The Wotton Electric and Manufactur- 
ing Company, of Atlanta, Ga., manufac- 
tures a line of telephone equipment, in- 


cluding switchboards, wall and desk sets, 
extension bells, etc., some of which are 
shown in the accompanying illustrations. 

A typical common battery switchboard 
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120-LINE MAGNETO-SIGNAL COMMON BATTERY 
SWITCHBOARD. 

with magnetic signal is shown herewith. 

The switchboard with lamp signal is 

shown in one of these illustrations, with 

keyboard removed in order to show the 

wiring. 

The framework is made of San Do- 
mingo mahogany, or quartered oak, as 
specified. It is thoroughly put together 
and finished in the regular standard dull 
switchboard finish. 

The wiring is always put in complete, 
no matter what the equipment of the 
board may be, so that the customer in 
installing additional equipment does not 
have to go to the trouble and expense of 
extra wiring. The wires are all attached 
to a terminal board and fastened by 


soldering to brass clips, the other ends 
of which are used for attaching the wires 
leading from the intermediate or main 
distributing frame. The terminals of the 
circuits are plainly marked. A 100-wire 
switchboard may be installed and put in 
working order within three hours, if 
necessary. 

The keyboard is laid up in three layers 
with grains crossed to prevent warping. 
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fication is given, the regular standard re- 
peating-coil circuit of the Wotton com- 
pany is used. 

Lamp clearing-out signals are used on 
all common battery switchboards, although 
magnetic signals are supplied, if desired. 
There are two signals to each pair of 
cords, thus giving the operator complete 
visual supervision of the connections, 
enabling her to attend to a much larger 
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225-LiINE ComMMON BATTERY SWITCHBOARD, LAMP SIGNAL, SHOWING KEYBOARD WIRING. 


The boards are properly hinged, and are 
supplied with a standard switchboard 
lock. Combined ringing and listening 
keys are used, and all movable contacts 
are of platinum, no silver contacts being 
used in any portion of the board. The 
combined ringing and listening keys are 
of a design that has been approved by 
long years of service, and have been found 
to give uniformly satisfactory results. The 
throwing of the lever in one direction 
enables the operator to answer on the 
line, and in the other direction enables 
her to ring out on the calling plug in the 
usual] standard manner. 

The cord circuits are made as speci- 
fied by the customer, but where no speci- 


number of subscribers than would be 
otherwise possible. 

The jacks are mounted in hard rubber 
with eighteen per cent German silver 
springs, and platinum contact points. 
These contact points are thoroughly riv- 
eted into the springs, and no solder is 
used about them. 

In the magnetic line signals there is 
only one moving part. The act of taking 
the telephone from its hook sends current 
through the winding of the signal, and 
sets the disc in a position to call the 
attention of the operator instantly. At 
the same time it rings the night-bell if 
the same is in circuit. There is only one 
contact for the entire switchboard for 
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the night-bell relay, and the relay actuat- 
„ing this contact is in an easily accessible 
position. 

Provision is made in all of these switch- 
boards for the operation of a specified 
number of toll lines, regular standard 
tubular magneto drops being used for 
this service. The drops are in all cases 
of the bridging type. 

The switchboards are in all cases thor- 
oughly tested before they leave the fac- 
tory. The signals are all protected with 
a plate-glass front, and provision is made 
for removing any signal without disturb- 
ing the others, in case of any accidental 


ELECTRICAL REVIEW 


fail to come up to 125 volts under the 
above conditions are rejected. 

The ringers are of the double-spool 
type, polarized by one permanent magnet. 
The whole moving mechanism is in line, 
and the ringer is entirely self-contained. 
The gongs are not mounted on posts 
fastened to the woodwork, but are 
mounted on a part of the framework of 
the ringer. Lock nuts are provided for 
all adjusting screws. The gongs are ad- 
justed by simply loosening their clamp- 
ing nuts and turning them on their posts; 
the hole being stamped slightly off centre 
on the gong enables a wide range of ad- 


Common Batrery WALL SET. 


damage thereto by lightning or otherwise. 
Magneto bells for exchange and private 
line work are also made by this company. 
The bell boxes are made up in quartered 
oak, walnut or mahogany, as specified. 
The boxes are put together in the most 
substantial manner of kiln-dried lumber, 
and are handsomely finished. 

The generators are made with lami- 
nated armatures. The pole-pieces are of 
malleable iron. The magnets are of a 
special magnet steel of high price and 
best quality. The generators are all 
tested before being placed in the bell, 
and when run at a constant speed of 1,000 
revolutions per minute give a voltage 
of 125 at the terminals. Generators that 


justment to be made by this very simple 
and effective means. In the bridging 
bells the ringer magnets are wound from 
1,000 to 2,500 ohms, as specified. In the 
whole mechanism there is nothing that 
has not been tested by continuous serv- 
ice under the severest conditions. 

On all the bells the same type of self- 
contained automatic hook is used. In 
these bells the hook proper does not form 
a part of the circuit, but is thoroughly 
insulated by hard rubber from any of 
the contacts. This is a valuable feature as 
it prevents the possibility of the user re- 
ceiving a shock while handling the hook. 
In all the bells, platinum points are used 
throughout for all movable contacts, thus 
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making them serviceable under all con- 
ditions, and in all localities. 

Patented spring hinges are used for 
ensuring contact to the terminals of the 
ringer, the ringer being mounted on the 
door in the usual way, and connections 
thereto made through the two hinges of 
the box. Exposed binding-posts are 
placed on all the bells, enabling them to 
be put up and taken down readily with- 
out cutting wires, or without removing 
the whole instrument from the wall. The 
connections to the binding-posts are 
soldered to an integral part of the 
post. 

When desired, magneto bells suitable 
for individual ringing on party lines are 
supplied. These bells are made with a 
commutator, and generate a direct cur- 
rent that will throw the drop at the 


© COMMON BATTERY DESK SET, COMPLETE. 


central oftice, but will not ring up other 
stations on the same circuit. 

The bells are so arranged that by 
merely changing one connection from one 
point to another they are converted either 
to direct-current bells or alternating- 
current bells, as desired. 

Biased ringers are supplied when speci- 
fied, making them suitable for use with 
pulsating currents. 

The extension bell has been developed 
in response to a demand for a bell to be 
used on telephone lines in noisy places. 
One of the illustrations shows the con- 
struction of the gongs very clearly. They 
are furnished wound to any resistance 
from 80 to 2,500 ohms, and are, there- 
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fore, suited to any class of telephone cir- 
cuit. Means for adjusting the bells are 
provided so they can be made to ring loud 
enough to suit any locality. The separation 
of the gongs is changed by merely 
loosening the clamping nuts and turn- 
ing the gongs on their posts. All other 
necessary adjustments are provided for 
in an cqually simple manner. The base 
is so arranged that a two microfarad 


Six-STATION INTERCOMMUNICATION WALL SET. 


condenser can be mounted therein, and 
when this is done the bell is ready to be 
placed on any common battery telephone 
circuit. The condenser, being mounted 
in series with the bell coil, prevents a 
false signal being sent in, while it 
does not affect the ringing of the bell 
appreciably. 

For series lines the bells are wound 
from 80 to 200 ohms and the bell is con- 


Loup RIngInGg EXTENSION GONGs. 


nected in series with the ringer, and so 
wired that the automatic hook cuts out 
both the magneto bell ringer and the ex- 
tension bell when the telephone is re- 
moved from its hook. No condensers 
are required for this class of circuit. 
The 1,000-ohm bell can be rung through 
an external resistance of 10,000 ohms 
with the ordinary generator of the mag- 
neto bell; therefore, these gongs are par- 


ELECTRICAL REVIEW 


ticularly well adapted for use on pri- 
vate Jines in such places where, on ac- 
count of noise of machinery in operation, 
or from other causes, the ordinary bell 
would not attract attention. 

No battery drops or other auxiliary 
apparatus are required, as the bells are 
directly under the control of the opera- 
tor, and the ring, therefore, can be made 
as long or short as may be necessary. 
Condensers are supplied, when desired, 
with bells having a resistance of 1,000 
ohms or over. The gongs are mounted 
in hard-wood bases, and are finished 
either in quartered oak, cherry or ma- 
hogany, as desired. 

This company also manufactures a 
line of transformers for surgical work. 

The construction of the transformers 
enables them to be made with two or more 
secondaries, so that in addition to their 
use for cautery work they may also be 
employed for faradic purposes. 

The faradic coil, with which the trans- 
formers are supplied, may be used for 
lighting miniature lamps up to 125 volts. 
The means whereby the secondary regu- 
lation is secured is extremely simple and 
efficient. Instead of being a step-by-step 
method, the regulation is effected by 
simply sliding the primary coil in or out 
of the secondary coil, and the motion is 
so controlled that the voltage of the sec- 
ondary coil may be raised or lowered by 
almost infinitesimal degrees. The fact 
that the primary coil is immovable with 
respect to the secondary of the trans- 
former necessitates supporting the latter 
independently, thus ensuring high insu- 
Jation. In fact, the two coils never ap- 
proach nearer than one-quarter of an 
inch of each other. There is, therefore, 
no possibility of a cross occurring be- 
tween the two circuits. The ends of the 
secondary coil are rigidly fastened to 
binding-posts, from which the current is 
conducted to the cauterv knife. 

Transformers are built to operate with 
both alternating and direct currents. 
The transformer for use with alternating 
currents operates on circuits of any com- 
mercial frequency, and in case of any 
change in the service circuits from alter- 
nating to direct, or vice versa, the same 
transformer is used. When operated 
from direct-current circuits a special in- 
terrupter is used, which has been in serv- 
ice for some years, and has given uni- 
formly satisfactory results. 

Transformers are finished in quartered 
oak, but on special order any standard 
wood is furnished. 

The telephone condensers made by this 
company have uniform capacity, ability 
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to stand high voltage without breakdown 
and high insulation resistance. 

They are so constructed as to withstand 
at least 250 volts alternating current 
indefinitely, without breaking down or 
leaking appreciably, and have an insula- 
tion resistance of at least forty meg- 
ohms per microfarad. Their capacity 
does not vary more than five per cent 
from the rated capacity. The condensers 
are neatly and hermetically sealed in 
metal cases, mounted with first grade 
hard rubber terminals and tinned brass 


terminal lugs. 
jee 

Specialties for Telephone Service. 

James S. Barron & Company, 339-343 
Greenwich street, New York city, supplies 
a number of specialties for telephone and 
telegraph service. Among other material 
which this company manufactures, and 
which has been received with great suc- 
cess in the telephone and telegraph field, 


are the H.-P. rustless cable-hanger and 


Paul’s “Glitterene.” The H.-P. rustless 
cabfe-hanger is being adopted by some of 
the largest telephone companies. The 
manufacturer reports large and increas- 
ing sales, which have amounted to nearly 


H.-P. RustLEss CABLE CLIP. 


a million in the last three years. Some 
advantages claimed for this hanger are 
its construction of zinc, and in one piece. 
There is no ring nor hook to rust out and 
allow the cable to fall; neither are there 
any parts to assemble. The operation of 
applying the hangers is simple and quickly 
performed. ‘The hangers are used on 
lines where the cables are run over tem- 
porary supports, hooks or cable blocks, 
and are applied from messenger cars. The 
circular end of the hanger is held against 
the cable wall, the free end is wound 


around, passed through the lower slot, 


around again through the upper slot, over 
the suspension wire, and then hooked into 


the upper slot. 
Paul’s “Glitterene” is claimed to be 
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free from all mineral acids, and is a 
quick polisher. The compound is es- 
pecially adapted for cleaning and polish- 
ing telephones, and for use around switch- 
boards and delicate instruments. It is 
made from the best materials, under the 
direction of one of the leading chemists 
of the country, with special machinery. 
This machinery makes the material en- 
tirely homogeneous, while preserving its 
full strength. The manufacturer claims 


that it leaves no stain, and that a very | 


small quantity is sufficient to give the best 
results. 


Telephone Apparatus Manufactured 
by the Williams Telephone and 
Supply Company. 

The Williams Telephone and Supply 
Company, Cleveland, Ohio, has recently 
added to its telephone instrument a new 


CONCEALED CorD RECEIVER. 


style of switch hook and a new form of 
concealed cord receiver. These are shown 
in the accompanying illustrations. 

The new switch hook has genuine 
platinum contacts, and is proof against 


New STYLE SWITCHHOOK. 


grounding or short-circuiting. The hook 
has four contacts and no pivot connec- 
tions, four springs being used, which 
readily connect to the ringing and talk- 
ing circuits. Neither the lifting spring, 
the hinged joint nor the frame is used 
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as a part of the electric contact. This 
eliminates all possibility of loose con- 
tacts in these positions. The platinum 
points used furnish a positive electric con- 
tact in all climates and under all condi- 
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the end of a certain period, when it is 
required to take statements, the record 
taker or central office machine is placed 
in connection with the substation device. 
The party is called and asked to turn the 


DIAGRAM OF CONNECTION FOR MEASURING SERVICE METER IN CENTRAL ENERGY SYSTEMS. 


tions of temperature. The springs are so 
adjusted that they afford perfect balance. 
The hook is self-contained, and can be 
taken out for any purpose without dis- 
turbing the other parts of the telephone. 
The lifting spring is of tempered steel, 
and is always uniform in its tension. 

The concealed cord, bipolar receiver 
embodies all the essential features of the 
company’s old-style receiver, which has 
become well and favorably known because 
of its permanent adjustment under all 
changes of temperature. Permanent ad- 
justment is secured by using a metal ad- 
justment cup and adjustment plate seat- 
ing against a metal backing, and the two 
metals expanding and contracting to- 
gether. A long, permanent magnet is 
used, giving increased magnetic flux and 
a clearer articulation. 

A feature of this receiver is that a com- 
mon cord can be used, without a special 
form of terminal tip. The receiver is 
centrally hung, and all strain on the cord 
is taken up by a ring fastened around the 
head of the magnet, and attached to a 
hook in the cord, all strain being taken 
off the terminal tips. 
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The Measured Service Company’s 
Apparatus. 

The Measured Service Company, 153- 
159 South Jefferson street, 
Chicago, Ill., has placed upon 
the market a new device for 
registering telephone calls. 
This instrument is designed to 
be placed at the substation, and 
used for the benefit of the subscribers. 
connection is made, the 
calling party pulls a lever which throws 
a buzz over the wire, notifying the 
operator that he has registered. This call 
is shown on the face of the meter. At 


crank. This operation makes a statement 
on a tape by Morse code at the central 
office of the number of calls made since 
the last reading. 

The accompanying illustration shows 
the measured service meter, and a diagram 
of wiring for the measuring service de- 
vice. 

Where the apparatus is used with a 
local battery magneto call service, the sub- 
scriber’s station instruments consist of 
the regular telephone equipment, with the 
addition of the meter. The circuits at 
the substation are so arranged that when 
the telephone user draws down the call- 
recording lever, it results in short-circuit- 
ing the line several times in quick suc- 
cession. At the central switchboard the 
line circuits are not changed in any way 
from existing conditions, nor are the cord 
circuits changed in any respect. From a 
limited call station line a call to central 
from the subscriber would be handled 
essentially as follows: the subscriber 
turns his magneto and sends a calling 
current over the circuit. The operator, 
upon receiving this call, places a connect- 
ing plug into the jack corresponding to 
the fallen shutter, cutting in her tele- 
phone sct and making the usual enquiry. 
After learning the number of the line 
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MEASURED SERVICE METER. 


with which the calling subscriber desires 
to be connected, the operator proceeds to 
ring the called-for subscriber's bell. The 
moment that the called-for subscriber re- 
sponds, and before permitting the sub- 
scribers to carry on their conversation, the 
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operator requests the calling subscriber 
to pull down the recording lever, and 
upon his complying with this request the 
buzzer operates, notifying the operator 
that the subscriber has complied with the 
request. 

In order to read the calls of the sub- 
scriber at the central office, a switching 
plug is installed with an ordinary tele- 
graph relay in series with ten or fifteen 
cells of dry battery. In addition to this 
the contacts of the relay are connected 
to the magnet and battery of a standard 
telegraph register. With this apparatus 
a short-circuiting of the connecting plug 
results in the telegraph relay pulling up 
its armature and closing its local circuit, 
comprising the telegraph register, magnet 
and battery. As long as the plug remains 
short-circuited, the telegraph relay re- 
mains drawn up, and the telegraph re- 
gister key produces an imprint on the 
tape. 

If a certain number of calls have been 
made from a given station, and the cen- 
tral office attendant desires to have made 
a record of the calls, a connecting plug 
is placed in the subscriber’s spring jack. 
After calling up the subscriber, a request 
is made that he pull forward the record- 
taking crank to the right of the call box. 
When the subscriber complies with this 
request, he causes the telephone circuit to 
be opened. Furthermore, he causes a 
wiper contact-maker to automatically 
pass over the contact points of the record- 
ing cylinders. It is understood, therefore, 
that when the subscriber pulls forward the 
crank, his own circuit is opened, but the 
contact-making wiper is caused to auto- 
matically travel back over the contacts 
on the cylinder and produce momentarily 
closed circuits of the line, causing these 
momentarily closed circuits to record on 
the tape of the telegraph register at the 
central office. When the wiper is passed 
over the entire series of contacts, then 
the subscriber’s telephone circuit is again 
closed and the central office attendant, ob- 
serving that the record has been properly 
received, dismisses the subscriber with 
the information that the record has been 
taken. In this way the subscriber may be 
informed of the exact number of calls 
recorded, permitting him to compare this 
statement with the record numbers visible 
to him by observing the exposed numbers 
upon the recording cylinders through the 
glass face of the meter in the substation. 

This is the method of operation, 
whether arranged for magneto call, cen- 
tralized call, or common battery. Certain 
modifications are necessary with differ- 
ing line conditions. Almost every con- 
ceivable complexity has been considered, 
however, in the adapting of these meters 
for regular service, and the company is 
m a position to apply the meter to any 
system for the measuring of its service. 
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Baum Steam Separators. 
Competition has forced the manufac- 
turer of to-day to use every expedient for 
reducing costs and the steam separator 
is recognized as an important factor in 
reducing the cost of power. Losses that 


HORIZONTAL STYLE FOR LIVE STEAM OR OIL 
SERVICE. 

were once ignored are to-day seriously 

considered, as their bearing upon the 

dividend-paying ability of a property is 

fully appreciated. 


TRANSVERSE AND VERTICAL SECTION, Fon- 
ZONTAL STYLE. 


Dry steam means more power and 
greater longevity for the engine, and the 
elimination of cylinder oil, grit or grease 
from exhaust steam is a necessity where 


Vacuum STYLE FOR CONDENSING SERVICE, 


a heating system is involved and the con- 
densation returned to the boiler. 
Common-sense principles have been the 
guiding factor in the construction of 
Baum separators. The baffe plate con- 
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verges toward the steam inlet in such a 
way that the incoming current is easily 
and naturally divided into two channels 
and separation effected with a minimum 
of back pressure. With a velocity not 
exceeding 6,000 feet per minute it has 
been proven that less than three-tenths 
of one per cent of the pressure is con- 
sumed in the Baum process of separation. 

The general construction of the hori- 
zontal separator may be described as con- 


sisting of two hollow spheres joined by a 


short neck. The upper sphere contains 
the deflector, bridge and baffles, while 
the lower acts as the reservoir for sep- 
arated water. This lower section is sup- 
plied with a water gauge and drip valve. 

The transverse section shown is of the 
upper sphere and shows the ribbed curved 
deflector, the two inwardly projecting 
baffles and the side walled bridge span- 
ning the neck and connecting baffles and 
deflector. 

The Baum Separator and Machine 
Company, of Manheim, Pa., also manu- 
factures a complete line of oil separa- 
tors and its “patented vacuum system” 
seems to fulfill a long-felt want. A new 
catalogue, sent on request, fully describes 
and illustrates this system and also a line 
recelver separator for use on heavy steam 
lines in intermittent service. 


New Boiler Flue Cleaner. 

The Power Specialty Company, of 
Detroit, Mich., is placing on the market 
the “Diamond” steam flue blower, which 
in intended to remove soot from the flues 
of a steam boiler with a minimum ex- 
penditure of labor. This apparatus is 
shown in the accompanying illustration. 
The cleaner is placed permanently in the 
rear wall of the setting, and steam is 
admitted through the connections shown, 
thus blowing out the soot from the rear 


BOILER FLUE CLEANER. 


into the uptake. In each operation a 
cluster of tubes about four feet in diameter 
is cleaned, and the cleaner can be turned 
so as to work over the entire rear head 


of the boiler. 
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Numbering Metal Parts. 
There is hardly a proposition connected 
with numbering metal parts which is not 
now successfully dealt with by small auto- 
matic machines specially designed to meet 
every requirement. These machines are 
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trade-mark easily recognized. This system 
of numbering, however, is not confined 
to flat surfaces, and it is practicable to 
number round, convex, concave and other 
surfaces presenting various radii. Fig. 


K is a piece of shafting, one and one- 
half inch diameter, and to number it the 
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or months, according to the extent to 
which it is used. Usually it becomes 
boys’ work, and after the job is once set 
up an average of 1,000 pieces per hour 
can be numbered, or even greater rapidity 
attained as the feeder becomes expert. 
The equipment is manufactured by the 


REPRODUCTION 


provided with straight or tapered shanks 
of any size desired, and used in regular 
punch presses of suitable capacity. They 
are set up, adjusted and operated in much 
the same manner as an ordinary punch. 
That their practicability has been demon- 
strated may be seen from the following 
illustrations, representing pieces and parts 
actually numbered with them. Flat 
surfaces are numbered with straight 
alignment of figures, or the alignment 
may be curved to correspond to almost 
any radius, and thus improve the ap- 
pearance of the numbering, or by econo- 
mizing space increase the size and legi- 
bility of the figures. Letters or charac- 
ters of any kind are provided for and any 
combination of them with figures may be 
instantly set in stamping position. Any 
size, style or shape of figure may be 
used, and any metal which can be ma- 
chined is capable of being numbered by 
this process. 

Figs. A, B, D and G are pieces of brass, 
while Figs. C, E, F and H are hard- 
rolled steel stock. In Fig. B it will be 
observed that not only is the alignment 
curved, but the position of each figure 
radiates from a common centre, while in 
Fig. F the alignment is shown curving 
in the opposite position with the figures 
parallel to each other. Fig. D, with the 
number in the form of a letter V, shows 
one of the more difficult propositions, 
and was made for a well-known watch- 
case manufacturer, a design being placed 
above the figures and partly extending 
into the top of the V, thus producing a 


faces of the figures were made concave. 
Fig. J illustrates an embossed number. 
The material is a thin soft brass (0.006), 
and the machine was designed for num- 
bering gas meter tags. The entire num- 
ber with the panel was embossed at one 
stroke of the press, and the number auto- 
matically advanced. Fig. I is a set of 
standard adjustable dies. The match 
number is placed upon the back of each 
half of the die before the parts are fin- 
ished and separated, thus assuring correct 
assembling. 

Machines with double numbering 
movements for numbering both parts at 
one operation are used by some manu- 
facturers. It will be observed that the 
illustrations show a high degree of ex- 


Bates NUMBERING MACHINE, MODEL No, 43. 


cellence in the matter of the alignment 
and spacing of the figures, while the 
depth to which they are sunk is always 
uniform. The numbering is absolutely 
accurate, and in many instances the sav- 
ing of time is so great that the entire 
equipment pays for itself in a few weeks 


oF METAL Parts STAMPED WITH BATES NUMBERING MACHINES. 


Bates Machine Company, 346 Broadway, 
New York, and 2 Cooper street, Man- 
chester, England. The company invites 
correspondence and is ready to deal with 
any proposition for numbering which may 
be submitted. Samples of machines and 
specimens of work will be forwarded with 
literature, upon application to either of- 
fice. 


Sound-Proof Telephone Booths. 


The Yesbera Manufacturing Company, 
Toledo, Ohio, has placed on the market 
a number of styles of sound-proof tele- 
phone booths. The booths are made with 
double walls. The inside and outside 
walls both extend to the floor on which 
the booth stands. The edges of the 
booth floor fit into grooves plowed cross- 
ways of the inside walls. The inside walls 
are first put into position, and the edges of 
the side walls fit into grooves plowed 
lengthways of the front and back walls. 
The walls are drawn tightly together with 
screws at the corners of the booth. The 
outside walls are placed in position and 
fastened in the same manner as are the 
inside walls. l 

The ceiling fits over the inside walls 
and the top of the booth over the outside 
walls, giving a clear air space cn all sides 
and at the top. The floor rests on felt 
cushions. The outside and inside walls 
are held the proper distance apart by four 
small cushioned blocks at the extreme 
corners of each side. . 

The door walls are separate, and swing 
on different sets of hinges, necessitating 
the use of an adjustable extension lock, 
which is supplied with each booth. 

The booths are made of plain or quar- 
tered oak, or of birch, finished 10 
mahogany. The wood is thoroughly 
filled, and the booth is given a rich rub 
finish inside and out. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRIC LIGHT PLANT IN SUEZ, EGYPT—A contract has 
been awarded to G. Beyts & Company, Suez, Egypt, for an electric 
light system for that city. 

PENNSLYVANIA POWER PLANTS SOLD—Chicago capitalists 
have purchased the Gas and Electric Light Company, of Nanticoke; 
the Electric Light and Gas Company, of Plymouth; the Kingston 
Company and the Electric Light Company, of Wyoming, to light 
eleven towns. It is said the price paid for the property was 
$602,000. The capital of the consolidated company will be $1,000,000. 


ELECTRIC PLANT ON THE SAN GERONIMO RIVER, MEXICO 
—A concession to the Villaneuva Company to establish an elec- 
tric power plant on the San Geronimo river, in Guadalajara, has 
been granted by the Mexican government. The terms of the con- 
cession require that the surveys for the proposed plant shall be 
commenced within six months and that the construction be com- 
menced within two years and that the whole plant be completed 
within seven years. 

TO CONSOLIDATE POWER PLANTS IN NAVY YARDS— 
Messrs. Stone and Webster, electrical engineers, of Boston, Mass.. 
have reported favorably on the consolidation of the power plants 
of the various departments in each navy yard. The report states 
that the yearly cost of consolidated supply would be less than 
at present by these amounts: Portsmouth, N. H., $20,000; Boston, 
$25,000; New York, $30,000; League Island, $18,000; Norfolk, 
$15,000, a total of $108,000. 


SPOKANE SOUTHERN TRACTION COMPANY INCREASES 
CAPITAI--The Spokane Southern Traction Company, of Spokane, 
Wash., is increasing its capital stock from $500,000 to $2,000,000. 
Instead of building an electric road across Moran prairie it will 
build across the Palouse country to Colfax. A traffic contract has 
been made with the Washington Water Power Company to allow 
the Traction company to enter the city over the Power company’s 
line and to interchange passengers on transfers. 

ELECTRICITY ON THE LACKAWANNA RAILROAD—Presi- 
dent W. H. Truesdale, of the Lackawanna Railroad, has issued 
the following statement, in relation to the use of electricity on 
the Lackawanna Railroad: “In a general way we have had in con- 
templation the question of operating trains between Hoboken and 
Montclair by electricity as soon as the improvements contemplated 
could be carried out, but we do not think it at all feasible or 
safe to undertake to equip our line to operate in this way until 
we can get rid of all the grade crossings on any such portion 
as we may so equip.” 

A POWER COMPANY IN SPARTANBURG AND UNION 
COUNTIES, S. C.—The Broad River Light and Power Company 
has been incorporated with capital stock of $1,000,000. It will 
build a power plant to supply the cotton mills of Spartan- 
burg and Union counties, and to other manufacturing plants. 
A ten-foot dam, 1,000 feet long, will be built to develop 15,000 
horse-power, which will be transmitted electrically a distance 
of twenty miles. A canal, one and one-half miles long, will be 


constructed. P. J. Balaguer ig president, E. W. Wynne vice-presi. 
dent and F. K. Myers secretary-treasurer. They are all of Charles- 
ton, S. C. 


CONTRACT FOR NIAGARA POWER—It is announced that 
the Ontario Power Company has made a contract with the Lock- 
port Water Supply and Power Company for the sale of 30,000 
horse-power, which is to be delivered by July 1, 1905. The con- 
tract also calls for an additional 30,000 horse-power to be de- 
livered by January 1, 1907. The contract extends to April 1, 1950, 
with the right of renewal sixty years more. The power is to be 
delivered at the boundary line near the whirlpool, from which 
point a transmission line is to be built to Rochester by July 1, 
1905. There is a forfeiture in case of the failure of either party 
to perform its part. 


ELECTRICAL SECURITIES COMPANY OFFICERS—The 
officers of the Electrical Securities Company, organized recently by 
General Electric interests for the purpose of handling securities 
of electric companies, are: president, George R. Sheldon, New York; 
vice-president, E. R. Coffin, New York; secretary and treasurer, 
W. T. Kaufman, New York. The members of the executive com- 
mittee are George R. Sheldon, W. C. Lane, Gordon Abbott, Marsden 
J. Perry, S. M. Hamill, Wilbur C. Fisk, E. R. Coffin and Henry 
W. Darling. The company has $2,000,000 common stock, all of 
which is owned by the General Electric Company, and $1,000,000 
five per cent cumulative preferred stock. 


KEYSTONE TELEPHONE COMPANY, OF PHILADELPHIA, 
REPORTED SOLD—It has been reported that the Commonwealth 
Electric Company, a newly organized corporation, has bought the 
entire conduit system of the Keystone Telephone Company, of 
Philadelphia, for $3,000,000, and that it will establish a competing 
electric light plant throughout the city. George R. Sheldon, of 
New York, treasurer of the North American Company of New 
Jersey, and John I. Beggs, now in St. Louis, a director of the same 
concern, are the prime organizers of the Commonwealth company. 
Other sources, however, state that the telephone company has re- 
fused to sell out to the Commonwealth Electric Company. 


NIAGARA, LOCKPORT & ONTARIO INCREASES ITS 
CAPITAL STOCK—Papers have been filed at Albany recently 
increasing the capital stock of the Niagara, Lockport & Ontario 
Power Company from the nominal sum of $1,000 to $10,000,000. 
The new capital is divided equally into common and preferred 
stock. The development of the plans of the Niagara, Lockport & 
Ontario Power Company is expected to immediately follow the 
paying in of capital for the new stock. Within the last few 
months several power companies have been formed, including the 
Ontario Power Company, the Lockport Power Company and the 
Niagara, Lockport & Ontario Power Company. 


NEW BLECTRIC LINE BETWEEN BOSTON AND PROVI- 
DENCE—It has been announced that plans for the construction of 
an electric line between Boston and Providence, R. I., by the Boston 
& Providence Street Railway Company have been made. The line 
will be built through the city of Newton and the towns of Needham, 
Dover, Walpole, Norfolk, Wrenthem; North Attleboro and Attleboro 
to the Rhode Island state line. The line will be double-tracked and 
will run chiefly through private property. The running time be- 
tween the two cities will be two hours and fifteen minutes. It is 
estimated that the road will cost $3,000,000, to be represented by 
$1,500,000 four and one-half per cent bonds and the remainder in 


stocks. 


REORGANIZATION OF THE ORANGE COUNTY GAS AND 
ELECTRIC COMPANY—It is announced that Philip M. Jackson 
has secured a controlling interest in the Orange County Gas and 
Electric Company, of Middletown, N. Y., and will reorganize the 
company. The authorized capital stock of the company is $300,000, 
and the bonds amount to $300,000; $114,000 worth of these were 
issued to take up a prior mortgage on the company’s plant, $86,000 
worth were kept in the treasury, and $100,000 worth of bonds 
were sold. The name of the reorganized concern will be the 
Orange Lighting Company, and it will have an authorized capital 
stock of $100.000 and $300,000 of bonds, of which $114,000 will be 
used to wipe out the existing indebtedness and $86,000 applied 
for improving the plant. 


A NEW INTERURBAN ELECTRIC ROAD PROPOSED IN 
lIOWA—An organization was formed recently at Treynor, Iowa, 
with H. H. Van Brunt, of Council Bluffs, as president, and W. F. 
Pierce, of Carson, as secretary, for the purpose of building an 
electric road from Council Bluffs, Iowa, to Des Moines, Iowa, by 
way of Carson. The company is to have a capital of $250,000. It 
was also agreed that this company should join with any other 
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company that would secure a proportionate amount of stock for 
the construction of a line east of Carson to Des Moines so as to 
make possible a continuous line between Council Bluffs, Omaha 
and Des Moines. The length of the Council Bluffs-Des Moines line 
will be about 150 miles. It will tap a country populated by 400,000 
people, containing an area of about 1,360,000 acres. 


TROLLEY SERVICE BETWEEN CLEVELAND AND DETROIT 
—Trolley service between Detroit and Cleveland has been estab- 
lished with one change of cars at Toledo. Last week the Detroit, 
Monroe & Toledo short line ran its first cars from Toledo into the 
centre of Detroit from Toledo. The running time between Detroit 
and Toledo is three hours, but in a few weeks this will be reduced 
to two and one-half hours. Later limited cars will be put on which 
will make the fifty-eight miles in two hours. These cars will con- 
nect with the limited cars on the Lake Shore Electric Railway, 
running between Cleveland and Toledo, and the through schedule 
for 175 miles will be six hours and a half. The completion of the 
Toledo-Detroit line marks an important epoch in the history of 
the traction lines of the Central West, since it connects the great 
systems in Ohio and Michigan, making possible a trip of 350 
miles from North East, Pa., to Port Huron, Mich. 


ELECTRIC ROAD TO OPEN UP EASTERN WASHINGTON-- 
It is announced that plans are completed for building a system of 
electric roads through Eastern Washington, covering a distance of 
213 miles. The main line is to be from Spokane to Davenport 
and to the mouth of the Spokane river. It will connect above 
and below the rapids in the Columbia river. A branch will run 
south from Reardon, through Sprague and St. John, to Colfax. 
Another branch is to start at Davenport and run through Ritz- 
ville and Kalohtus to Snake river. Power is to be developed at 
the Narrows in Spokane river, a mile from the mouth, by a dam 
150 feet wide and 100 feet high at the outlet of the cafion. This 
fall will develop 15,000 horse-power. The power plant and dam 
will cost $540,000, and the main line of eighty-one miles will be 
built at once. A bond issue of $3,000,000 has been arranged, and 
later another issue of $5,000,000 in bonds will be made. H. A. 
Lunceford, of Davenport, has made all the arrangements. 


ORGANIZATION OF THE ATLANTA & CAROLINA RAIL- 
WAY COMPANY—The Atlanta & Carolina Railway Company, the 
proposed electric line between Greenville, S. C., and Atlanta, was 
formally organized November 25, 1904, at a meeting of the stock- 
holders held in Atlanta. The capital stock of $50,000 was in- 
creased to $2,000,000. John R. Hosch, Dr. W. P. DeLapierre, John 
E. Hill, L. F. Sells, Henry Brazelton and Professor H. T. Edger- 
ton, all of Hoschton: J. B. Thompson, of Gainesville, and James 
Sawyer, of Snellville, were elected directors of the company. The 
following officers were elected: John R. Hosch, president; J. B. 
Thompson, first vice-president; Dr. W. P. Del.apierre, second vice- 
president; Professor H. T. Edgerton, secretary: and Joseph A. 
McCord, of Atlanta, treasurer. C. J. Haden, of Atlanta, was elected 
attorney for the company. The right of way between Greenville 
and Atlanta will take in the towns of Lithonia, Lawrenceville 
Hoschton, Jefferson, Commerce, Carnesville and Anderson. 


TELEGRAPHIC COMMUNICATION BETWEEN THE UNITED 
STATES AND SIBERIA PLANNED—John Rosene, the managing 
director of the Northeastern Siberian Telegraphic Company, has 
proposed cable and telegraphic communication with Siberia and 
the Orient by way of Bering Strait. The plan is that the United 
States government extend its telegraph lines from Nome to Cape 
Prince of Wales. A wireless system will be established across 
Bering Strait between Cape Prince of Wales and East Cape, which 
is the nearest point to the Siberian side. The intervening distance 
is about thirty miles. He intimates that in the event of the United 
States government extending its line in this manner, the North- 
eastern Siberian Telegraph Company will build an overland tele- 
graph line across northeastern Siberia, for which it holds a con- 
cession from the Russian government. This Jine would connect 
with the telegraph line which extends the full length of the 
trans-Siberian railway from Vladivostock to St. Petersburg. By 
this means, and by means of existing cable connections, Japan, 
China, the Philippines, Corea, Manchuria and other eastern coun- 
tries will be placed in cable and telegraphic communication with 
all points on the North and South American continents. 


NEW POWER PLANT IN IDAHO—Three power plants. a sys- 
tem of street railways through Clarkston and Lewiston, Ida., an 
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immense reservoir for the Clarkston water system and the recon- 
struction of the main irrigation ditch from Asotin creek are being 
planned by the Lewiston-Clarkston Company. The surveys are 
about completed for the reservoir, which is to have a capacity of 
20,000,000 gallons and will furnish the town of Clarkston with 
water. As soon as the surveys are completed work will be com- 
menced. Work has been started on an auxiliary electric plant at 
the mouth of the Clearwater, which is to have a capacity of 1,000 
horse-power. This plant will be fifty-two by eighty-three feet and 
will be built entirely of concrete and iron. For the next year it is 
probable this plant will be operated continually, as it is the inten- 
tion to begin work enlarging the plant at Asotin creek when this 
one is finished. The Asotin plant will be increased from 600 horse- 
power to 2,500 horse-power. Work on a third electric plant. 
located on the Grand Ronde river, will also soon be started. This 
third plant is to have a capacity of 6,000 horse-power. As soon as 
the power is available from the Asotin plant it is the company’s 
intention to start the installation of the electric railway system 
which is to traverse Lewiston. Some of the preliminary surveys 
for this have been made, but no definite route has been laid out. 
The power line to Moscow, Genesee and other towns is about com- 
pleted and the current will soon be turned on. 


INDIANAPOLIS, NEWCASTLE & TOLEDO ELECTRIC RAIL 
WAY INCORPORATED—Papers were filed November 22, 1904, 
with the secretary of the state of Indiana, incorporating the In- 
dianapolis, Newcastle & Toledo Electric Railway Company, with 
a capital stock of $3,500,000. The company is to build an electric 
railway, whose main line runs from Indianapolis, through New- 
castle to Winchester. Branches will run from Newcastle to Rich- 
mond and from Newcastle to Muncie, also from Anderson to Shir- 
ley on the main line and from Maxwell on the main line to Green- 
field. It is expected that the main line, from Indianapolis to Win- 
chester, will be in operation by next fall. A number of com- 
panies are absorbed by the new company. Among these are the 
Newcastle & Winchester company, which was incorporated to build 
from Indianapolis to Winchester; also the proposed line of E. T. 
Ice between Newcastle and Muncie, and the line of Charles N. 
Mikels between Newcastle and Richmond. The lines of the new 
company will tap twenty-seven towns and cities in Indiana that at 
present have no connection with Indianapolis by electric roads. 
The population which will be served by this road, outside of In- 
dianapolis, is estimated at about 150,000. In addition to passen- 
gers, freight will also be carried. The directors of the company 
are D. M. Parry, of Indianapolis, president; Charles S. Hernly, of 
Newcastle, vice-president and general manager; F. M. Ingler, of 
Newcastle, secretary and general counsel; Robert Churchman, 
of Indianapolis, treasurer; W. E. Stevenson, of Indianapolis; Ely 
Marvin, of Frankfort: Eugene H. Bundy, of Newcastle, and Charles 
N. Mikels, of Newcastle. 


PERSONAL MENTION. 

MR. V. K. HERLEN has been appointed manager of the Woods- 
field (Ohio) Telephone Company. Important lines will be recon- 
structed and the business reorganized. 

MR. OREN F. BROWNING has been admitted to partnership 
in the firm of Thayer Brothers & Company, 52 Broadway, New York 


city. He assumed the interest of the late Mr. John R. Thayer on 
December 1. 


MR. R. A. MICKEY has been appointed secretary and sales 
manager of the American Carbon and Battery Company, St. Louis, 
Mo. Mr. Mickey was for eleven years assistant sales manager of 
the National Carbon Company, Cleveland, Ohio. 

PROFESSOR C. P. STEINMETZ addressed the Society of Engi- 
neers of eastern New York at their meeting in Schenectady on 
December 1. The subject of his lecture was “The Electric Are.” 
The lecture was illustrated with experiments. 


MR. JOHN B. JACKSON has been elected president of the 
consolidated interests of the Citizens’ Traction Company, Citizens’ 
Passenger Railway Company, Aspinwall Street Railway Company. 
Transverse Passenger Railway Company and Butler Street Railway 
Company, all operating in and around Pittsburg. Pa. 

MR. NEWCOMR CARLTON has resigned as vice-president of 
the Bell Telephone Company. Buffalo, N. Y. Mr. Carlton is to be 
made a vice-president of the Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa. It is probable that Mr. Carlton 
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will become president of the Niagara, Lockport & Ontario Power 
Company. His headquarters will be at the Westinghouse company's 
department in New York city at 120 Broadway. 


MR. C. W. ANDERSON is temporarily acting as deputy colonial 
engineer at Singapore, Straits Settlements, India, vice Mr. Gaffney, 
deceased. Mr. Anderson is resident engineer of the Penang pier. 
Mr. May, senior superintendent of works, is now at Singapore, and 
itis thought he may be appointed deputy colonial engineer. 


MR. RICHARD W. MEADE, assistant to the president of the 
New York City Railway Company, has been elected president of the 
New York Transportation Company, vice Mr. Henry Sanderson, 
resigned. Mr. Meade is a director of the New York Transportation 
Company. The executive duties performed by him as assistant to 
the president of the New York City Railway Company will hereafter 
devolve on Mr. Frank S. Gannon, vice-president. 


MR. JOHN B. McDONALD was tendered a dinner by about 230 
members of the Manhattan Club, on the evening of December i. 
During the course of the evening a testimonial was presented to 
Mr. McDonald, in the form of a winged figure of Victory by Gasq. 
This figure is of green bronze, forty-eight inches high, poised upon 
a half globe. The affair was in recognition of the success of the 
subway enterprise which Mr. McDonald undertook four years ago. 


MR. HARVEY M. LITTELL was a visitor to New York city 
last week. Mr. Littell is prominently identified with the electric 
railway interests of New York state and is vice-president of the 
Lima Electric Railway and Light Company, Lima, Ohio; general 
manager and purchasing agent of the United Railways, Light and 
Water Company, of Philadelphia, Pa., and general manager, purchas- 
ing agent, electrician and chief engineer of the Rapid Transit Com- 
pany, of Chattanooga, Tenn. 


MR. HENRY SANDERSON has resigned as president of the 
New York Transportation Company. The executive staff of the 


company, through Mr. H. H. Vreeland, presented the retiring presi-~ 


dent with a bronze desk set and engrossed resolutions. In making 
the presentation Mr. Vreeland took occasion to say that the busi- 
ness of the company had been virtually created during Mr. Sander- 
son’s administration, and that during this time there had been 
developed a new and efficient means of transportation, which is 
now an essential part of the city’s equipment. Mr. Sanderson’s 
resignation took effect on November 30. He is to go into the bank- 
ing business under the firm name of E. D. Brown & Sanderson. 


ELECTRICAL SECURITIES. 

The steel and iron trade advances during the past week con- 
tinued to be used as a guide for speculative purposes. Notwith 
standing the announcements from many commission houses, that 
public interest has waned perceptibly, the record of buying showed 
considerable activity. The fact that there has not been undue ex- 
travagance shown on the part of the outside investors points t3 
the conclusion that the recklessness of 1901-1902 will not be re- 
peated at this season. In many quarters it is assumed that un- 
loading will be the order of the day for a short period. To offset 
this, however, there are continued reports of improved conditions 
in industry in general, and particularly in the transportation trade. 
Bank clearings also show that a much better state of affairs exists 
throughout the country. The latest government report on the cot- 
ton crop indicates that, with all allowances made, there will be 
a total output of 12,000,000 bales, as against 11,250,000 bales last 
year. The record of November business failures shows up with 
liabilities greatly decreased from the total of this time a year ago 
In many manufacturing centres, particularly in the machinery 
trade and in house-building and construction, there is a demand for 
Skilled labor which it is being found hard to satisfy. At least 
One manufacturer of refined implements, covering almost every 
phase of tool work, reports a business condition which very closely 
approximates that of three years ago. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 3. 


New York: Closing, 
Brooklyn Rapid Transit..................-. 68 
Consolidated Gas......... 2... cc cee eee eee ees 215 
General Electric.......... 0.0... ccc cece eeees 191% 
Interborough Rapid Transit................ 16614 


Kings County Electrice... ouaaa nuana aaa. 202 
Manhattan Elevated 
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Metropolitan Street Railway................ 
New York & New Jersey Telephone.......... 
Westinghouse Manufacturing Company...... 184 


A quarterly dividend of 1144 per cent on the capital stock of the 
Manhattan Railway Company for the quarter ending December 31, 
1904, and an additional dividend of 1 per cent for the nine months 
ending December 31, 1904, have been declared, in compliance with 
the terms of the lease of the Manhattan Railway Company to the 
Interborough Rapid Transit Company, payable on and after Janu- 
ary 3, 1905. Transfer books closed December 9, and will reopen 
December 22. 

Interborough Rapid Transit directors have declared a dividend 
of 3 per cent on all the capital stock of the company, payable 
January 3, 1905, at the office of August Belmont & Company, to 
holders of voting trust certificates of record December 10. Books 
close December 10 and reopen January 3. Interborough dividends 
will hereafter be made quarterly, on the first of April, July, October 
and January. The declaration of the dividend of 3 per cent makes a 
total of 5 per cent distributed by the Interborough company during 
the fiscal year. 

Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 2% per cent 
on the preferred, assenting and non-assenting stocks, payable Janu- 
ary 10. Books close December 28 and reopen January 11. 


Boston: Closing. 
American Telephone and Telegraph......... 147% 
Edison Electric Illuminating................ 252 
Massachusetts Electric..............00eee ces 62% 
New England Telephone.................... 139% 


Western Telephone and Telegraph preferred. 100 


At the recent meeting of the trustees of the Massachusetts Elec- 
tric Companies the question of dividend declaration upon the pre- 
ferred stock was not discussed. The 4 per cent dividend, however, 
is a cumulative issue, and it is anticipated that as a result of this 
winter’s saving in expenses, the 2 per cent accumulation will be 
earned and the stock again placed upon a regular 4 per cent basis. 
Earnings of the companies this fall have been good, both gross 
and net. 

The annual report of the Boston Elevated Railroad Company 
for the fiscal year ended September 30 is as follows: gross earn- 
ings, $12,436,594; operating expenses, $8,631,553; total net income, 
$3,805,041; charges, $2,975,268, and dividends, $798,000, leaving a 
surplus of $31,773, as compared with $28,955 for 1903, and $21,899 
for 1902. The general balance sheet shows assets of $20,423,859. 
and liabilities of $18,064,397, leaving a surplus of $2,359,462. 


Philadelphia : Closing. 
Electric Company of America.............. 10% 
Electric Storage Battery common.......... 81 
Electric Storage Battery preferred.......... 81 
Philadelphia Electric............... 0.00 eee 9% 
Philadelphia Rapid Transit................. 18 
United Gas Improvement................06. 106% 


American Railways directors are reported to have formally con- 
sidered a plan to lease the Electric Company of America on a basis 
of 4 per cent on a par $15 per share, increasing to 4% per cent. 


Chicago: Closing. © 
Chicago Telephone............... ccc eee nes 165 
Chicago Edison Light............. 0.00 ce eee 170 
Metropolitan Elevated preferred............ 67 
National Carbon common............ceeeece. 445 
National Carbon preferred.................. 109 
Union Traction common............0-ceee86 12 
Union Traction preferred...............008. 43 


Metropolitan Elevated daily passenger average during November 
was 115,803, an increase cof 1,655. 

Northwestern Elevated Company's daily average of passengers 
was 74,307, an increase of 2,885. 

South Side Elevated for November showed a traffic of 85,160 
passengers daily, an increase of 214 per cent over 1902. This can 
not be compared with November last year, as the road averaged 
143.398 daily, owing to the City Railway strike. 

The annual meeting of the Chicago Union Traction Company 
will be held January 10. 
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NEW INCORPORATIONS. 


STAFFORD, OH!IO—Stafford & Marietta Telephone Company. 
$10,000. 


NASHVILLE, TENN.—Citizens’ Telephone Company. 
to $18,000. 


NEWARK, N. J.—Citizens’ Light and Power Company. Decreased 
from $1,500,000 to $10,000. 


ANDERSON, S. C.—Piedmont Electric Company. $25,000. Presi- 
dent and treasurer, E. S. Moorer. | 


CAMDEN, N J.—Delaware & Atlantic Telegraph and Telephone 
Company. Increased from $100,000 to $400,000. 


LONE ROCK, WIS.—Lone Rock Telephone Company. $1,500. 
Incorporators: Andrew Harter, George Jamieson and H. A. Brace. 


LITTLE ROCK, ARK.—Batesville Power Company. $10,000. 
Incorporators: F. P. Albright, A. R. Weaver, A. W. Ramsey and 
William Ramsey. 


LEONARDSVILLE, N. Y.—Leonardsville Telephone Company. 
$1,000. Incorporators: E. S. Brand, J. A. Crandall, A. M. Coon, 
Leonardsville, N. Y. 


CHRISNEY, IND.—Chrisney Electric Light Company. $1,500. 
Incorporators: J. C. Fella, B. N. Fisher, J. M. Fella, John B. 
Chrisney, T. E. Chrisney. 


JAMAICA, N. Y.—Long Island Central Telephone and Tele- 
graph Company. $5,000. Directors: E. H. Snedeker, F. N. Greene 
and F. D. Androcles, Jamaica. 


COLUMBIA, S. C.—Par Shoals Power Company. $50,000. Incor- 
porators: M. G. Houseal, C. H. Cannon and K. W. Sligh, all of New- 
berry, and C. L. Scott, of Greenville. 


PORTLAND, ME.—Atlantic De Forest Wireless Company. To 
operate a wireless telegraph system. $500,000. President, M. W. 
Baldwin, Portland; treasurer, G. C. Knight, Portland. 


SAN FRANCISCO, CAL.—Loon Lake Water and Power Com- 
pany. $200,000. Incorporators: Stanley Forbes, Cleveland Forbes. 
Warren Gregory, C. M. Fitzgerald and W. H. Chickering. 


PORTLAND, ME.—Fort Fairfield Electric Company. $40,000. 
President: H. L. Cram, Portland; treasurer, A. J. Desmond, Port- 
land; directors, as above names and C. E. McGlauflin, Portland. 


JERSEY CITY, N. J.—Northern Counties Construction Com- 
pany. To construct and develop public works, including railroads, 
docks, telegraph, telephone and electric light lines and subways, ete 


AUSTIN, TEX.—E] Paso Gas and Electric Company. To estab- 
lish a gas and electric plant at El Paso, Tex. $500,000. Incor- 
porators: Fletcher S. Heath, Frank R. Crane and Edward Clifford, 
of Chicago; William Barrett Ridgely, of Washington, D. C., and 
George F. Goodnow, of Waukegan, Il. 


LEGAL NOTE. 


RAILROAD NOT REQUIRED TO PROTECT TRESPASSERS 
FROM THIRD RAIL—Judge John M. Thayer, of Hartford, Ct., 
has sustained the demurrer to the complaint in the suit of Patrick 
J. Powers against the New York, New Haven & Hartford Railroad 
Company, for the death of his three-year-old son, due to contact 
with the third rail belonging to the railroad. It was alleged that 
the third rail being a highly dangerous agency, it was the duty of 
the railroad company to protect it from the public. The railroad 
company, in its demurrer, said that the boy was a trespasser on its 
property, and that it owed him no duty in the way of protection. 
In sustaining the demurrer Judge Thayer says: ‘‘Assuming that 
the third rail, charged with electricity, was a very dangerous 
appliance, used by the defendant in its business upon its own 
property, the defendant was not bound-to so protect it that the 
intestate could not under any circumstances fall upon it in stum- 
bling. To make the complaint good facts must be alleged to show 
that in failing to protect it the defendant neglected a duty in this 
respect which it owed to the intestate, and that his death was caused 
by this negligence. The complaint fails to come up to this re- 
quirement. lt does not appear that the intestate’s death was in 
any way due to the defendant’s failing to fence its tracks. So 
far as appears from the complaint the intestate may have stumbled 
and fallen from a car upon which he was being transported and 
crushed his skull by contact with the rail, or he may have been 
killed by the electric current after the contact.” 


Increased 


ELECTRICAL REVIEW 


Vol. 45—No, 24 


TELEPHONE AND TELEGRAPH. 


ROCKWELL, IOWA—The Iowa Telephone Company will build 
a line to Thornton. 


REDONDO, CAL.—A fifty-year franchise has been granted the 
Home Telephone Company. 


SAUK CENTRE, MINN.-—The Sauk Centre telephone exchange 
has been sold to J. W. Ward. 

YOUNGSTOWN, OHIO—The Central Union Telephone Company 
has opened an exchange at Lowellville. 

MEXICO, MO.—The Mexico-Laddonia Telephone Company has 
asked for a franchise to establish a city exchange here. 

NARRAGANSETT, R. I.—The town council has granted the 
Providence Telephone Company an exclusive franchise. 


OMAHA, NEB.—The Nebraska Telephone Company will spend 
approximately $250,000 this coming year in improvements. 

EVANSVILLE, IND.—The Cumberland Telephone Company has 
applied to the board of works for a forty-five-year franchise. 

BRANTFORD, ONTARIO—The Bell Telephone Company will 
install a central energy switchboard in its headquarters in this 
city. 

UTICA, N. Y.—The Central New York Telephone Company is 
improving its system at Rome. A new switchboard has been 
installed. 

GREEN BAY, WIS.—Excavating has been started for the con- 
duit system to be installed by the Valley Telephone and Telegraph 
Company. 

RED CREEK, N. Y.—A local telephone exchange has been in- 
stalled in this village under the direction of the Wayne-Monroe 
Telephone Company. 


GRAND RAPIDS, MICH.—The Citizens’ Telephone Company 


“has purchased the exchange of the Luther Telephone Company 


with about forty-five telephones. 


BRIDGEPORT, OHIO—tThe stockholders of the Bell Telephone 
Company have decided to double the capital stock of the company. 
The present capital stock is $75,000. 


LOS ANGELES, CAL.—The Home Telephone Company has com- 
pleted its long-distance connection from Riverside to Los Angeles 
and other southern California points. 


STRATFORD, ONTARIO—Owing to the increased use of its 
lines the Bell Telephone Company has found it necessary to erect 
a new line between Toronto and London, via Stratford. 

SAN FRANCISCO, CAL.—The telephone line from Goldfield to 
Bullfrog, projected by a number of the largest stockholders in 
the Bullfrog Mining Company, of Nevada, is now being built. 

GREENSBORO, N. C.—The board of aldermen has adopted an 
ordinance requiring all telephone and telegraph wires on the 


principal business streets to be placed underground within twelve 
months. 


PENN YAN, N. Y.—Men are at work on the extension of th? 
Inter-Ocean Telephone and Telegraph Company’s direct line from 
Penn Yan to Watkins. The line will be in working order by 
the first of January. 


BOZEMAN, MONT.—The Yellowstone Park Telegraph and 
Telephone Company has brought its wires into Bozeman. ‘The 
telephone service will include Big Timber, Helena and Butte. and 
will be extended later. 

MADISONVILLE, TEX.—H. B. Huston has secured a fran- 
chise for putting in a telephone exchange in this city, and is tak- 
ing active steps to get the system in operation in a few weeks. 
Mr. Huston has also secured long-distance connections. 

CHASE CITY, VA.—A telephone line is being considered be 
tween this place and Red Oak, in Charlotte County, connecting with 
Drake's branch, Charlotte Courthouse and Lynchburg. Heretofore, 
the connection hag been with points south and east only. 

DENVER, COL.—The Chicago, Rock Island & Pacific is plac- 
ing a telephone line between Denver and Colorado Springs and 
Goodland, Kan., the latter being the end of the division for the 
handling of trains and also for the transaction of railroad business. 

NEW ORLEANS, LA.—Arrangements are being made by the 
Cumberland Telephone and Telegraph Company to double the ea- 
pacity of its accommodations in the city and territory in the near 
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future. It is said that work on the proposed improvements will 
be begun at an early date. 


FLINT, MICH.—It is said negotiations are on between the 
Valley Telephone Company, which has a line in this city, and the 
Citizens’ Telephone Company, of Grand Rapids. Something in the 
nature of a union of the two companies is said to be involved. 


PARIS, TENN.—At an adjourned session of the legislative coun- 
cil a fifty-year franchise was granted a new telephone company, 
to be operated and known as the Paris Telephone Company. This 
company will be required to place all wires underground within 


one-half block of the public square. 


MISSOULA, MONT.—The Bell Telephone Company has all the 
material on the ground for the rural system that is to be installed 
in this section. The system is to be put through from Missoula 
to Hamilton and will touch all the towns along the line. At sev- 
eral of these exchanges are to be established. 


MENOMINEE, MICH.—The Michigan Telephone Company has 
started the construction of an extension of its system from 
Menominee to Cedar River. The line will be thirty-two miles in 
length and is expected to go into commission in January. More 
than 1,000 poles will be used in its construction. 


LANDER, WYO.—A company of Rock Springs capitalists has 
arranged to build a telephone line from Rock Springs to this city. 
The local authorities have granted the company a franchise, and 
work on the new line is to be commenced at once. When completed 
to this point from Rock Springs, the line will probably be extended 


to near-by towns. 
INDEPENDENCE, ORE.— The organization of the Independence 
Mutual Telephone Company has been perfected. The following offi- 
cers were elected: president, J. R. Craven; vice-president, W. W. 
Percival; treasurer, W. A. Messner.. J. R. Craven, W. W. Percival, 
O. D. Butler, August Sperling and Walter Lyov were appointed 


an executive board. 
WHEELING, W. VA.—At a recent meeting of the directors 
of the Belmont Telephone Company it was decided to call a special 
meeting of the stockholders for December 27 for the purpose of con- 
sidering a proposition to increase the present capital stock of 
$75,000 to $150,000. The company anticipates extensions and im- 


provements which call for the increase. 


LANCASTER, OHIO—The stockholders of the Amanda Bell 
Telephone Company, which was incorporated several weeks ago, 
have completed organization. The company is incorporated for 
$5,000. The officers elected are: president, Theo. Lape; secretary, 
Walter Schleich, and treasurer, Samuel Simon. A line will be 
built to Clearport and one to Cedar Hill. 


RIVERSIDE, CAL.—In an attempt to improve the telegraphic 
service along all lines of the road in southern California the Santa 
F¢ now has a large force of men at work rebuilding its line be 
tween San Bernardino and Redlands. New and heavier wires are 
being used to replace the old. Already this improvement has been 


completed between Los Angeles and San Bernardino. 


PHILADELPHIA, PA.—The question of increasing the capital 
stock of the Pennsylvania Telephone Company will be presented 
to the stockholders of the company at the annual meeting to be 
held at the general offices of the company January 25. It is pro- 
posed to increase the stock of the company from $3,000,000 to 
$5,000,000. The stockholders will also elect directors for the en- 


Suing year. 
SAULT STE. MARIE, MICH.—The Michigan State Telephone 
Company’s service at the Soo is to be considerably improved next 
season. The present system is inadequate and much of it will be 
rebuilt. In the downtown district cables will take the place of 
the many single wires now doing duty. The company has about 
nine hundred subscribers and has been compelled to refuse applica- 
tions owing to lack of pole room and other drawbacks. 
PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com- 
pany is arranging to build a new exchange for the hill districts 
back of Mt. Washington, which is to be put up at George and 
Orchard streets, Knoxville. The next exchange will be a two-story 
brick structure, with switchboard facilities for some time to come. 
At present the company is busy doing a large amount of line con- 
struction work in that section and will cover the entire field. | 
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OSWEGO, N. Y.—Through its attorneys the Empire State Tele- 
phone Company has started to secure consents of property own- 
ers for the purpose of securing a franchise from the common coun- 
cil to put all its wires in the business section underground. The 
company’s proposed improvement will cost about $40,000. The 
work can not be started this year, but the company proposes to get 
all the preliminary work done, so that it can be started in the 
spring. 

STERLING, ILL.—The Interstate Telephone Company is at 
work stringing a new copper circuit from this city to Rock Island. 
When this line is completed the Interstate will have a direct toll linə 
from Sterling to Rock Island. The cost of this improvement will 
be close to $12,000. The company will also string a new copper 
circuit from this city to Dixon. When this work is completed 


‘the Interstate will have three toll lines running to Dixon from 


Sterling. 
WILMINGTON, N. C.—The Bell Telephone Company has com- 
pleted the line between Wilmington and Mullins, S. C., which has 
been in course of construction for the past six months. The new 
line puts Wilmington and the country lying between this city and 
Mullins in direct communication with the entire South. Over the 
new line it is only 110 miles to Florence; it was over 250 on the 
old line. The construction of the new line gives Wilmington 
five long-distance circuits where there were only two eight months 


ago. , 
CHEHALIS, WASH.—tThe residents of Alpha, a rich agricul- 
tural section about twenty miles east of Chehalis, have raised 
the necessary funds and will build a rural telephone line from 
that point to Chehalis. The new line will become a part of the 
Home Telephone Company’s line built last spring from Mossy Rock 
to Chehalis, a distance of thirty miles. Another extension of the 
Home company’s line is also in process of construction from Mossy 
Rock to Nesika, up the Cowlitz valley, a distance of about fifteen 


miles. 
CHICAGO, ILL.—Plans have been finished for the new building 
the Chicago Telephone Company is to put up on Washington 
street. The cost is to be $300,000. The building is to be six 
stories in height, with the foundations strong enough to carry 
ten more stories if it is decided to add them. The construction 
will be fireproof. Pond & Pond have designed the Humboldt ex- 
change for the Chicago Telephone Company. It will be a two- 
story building, forty-nine by seventy-four feet, of brick and stone, 
and will be built at a cost of $30,000. 


DAYTON, OHIO—The conditions under which the Middletown 
Home Telephone Company, a corporation composed of Dayton men, 
may construct a telephone system in Middletown, have been fixed 
by Judge Jones of the Butler County probate court. The company 
is to lay conduits in certain of the streets. No poles may be erected 
except for distribution purposes between Fifth and Ninth streets 
and then they must be erected in alleys as far as possible. Al] 
poles must be at least thirty-five feet high when erected. It is not 
probable that the commencement of the work will be ordered before 


spring. 

DIXON, ILL.—The Dixon Home Telephone Company has taken 
over the holdings of the Lee County Telephone Company. The 
Dixon Home Telephone Company was recently incorporated 
with a capital stock of $125,000, the capitalization of the old com- 
pany being $20,000, and the business will in the future be con- 
ducted under the above name. Arrangements have been made with 
the other independent telephone companies for a mutual inter- 
change of business, which will enable the company to give to its 
patrons free service over the entire county and in addition Polo. 
Sterling and Rock Falls. 

DENVER, COL.—An independent telephone system for Denver 
and most of the state of Colorado besides is planned by the El Paso 
Telephone Company, of Colorado City, which is incorporated under 
the laws of the state for $500,000. The first move in this inde- 
pendent campaign will be to wire the Cripple Creek district for 
telephone service, and then extend the work to Colorado City, Mani- 
tou and Colorado Springs. After this every mining camp in the 
district will be reached, and following on Florence. Canon City 
and other towns in that vicinity will get service. The promoters 
promise a maximum rate of $60 for a business telephone and a 


residence rate of $24. 
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ELECTRIC RAILWAYS. 


BOSTON, MASS.—The Boston Elevated Railway Company has 


petitioned the railroad commission for authority to operate car3 
in the East Boston tunnel. 


SANTA ROSA, CAL.—Regular hourly service has been estab- 
lished on the new Petaluma-Santa Rosa Hailway, the first elec- 
tric line to be built and operated in Sonoma County. 


GAYLORD, MICH.—A meeting of local capitalists was held 
recently for the purpose of soliciting funds to build a new trolley 


line between Gaylord and Otsego. It is understood a right of way 
has already been obtained. 


COUNCIL BLUFFS, IOWA—At a meeting of farmers and busi- 
ness men of Council Bluffs, Treynor and Carson, a committee 


was appointed to proceed with plans for the construction of the 
Council BluffsCarson electric line. 


NORTH YAKIMA, WASH.—A corps of engineers is surveying 
the new route of the proposed railway system to connect Sunnyside 
with this place. The scheme is being pushed by Robert Strahorn, 


president of the Northwest Water and Light Company, of this city, 
who lives in Spokane. 


COUNCIL BLUFFS, IOWA—A proposition to build an electric 
railway line from Carson to Council Bluffs by way of Treynor is 
being discussed. The Carson-Council Bluffs road would be twenty- 


six miles in length and pass through some of the best parts of 
Pottawattamie County. 


GENEVA, IND.—J. H. Forbush, of’ Columbus, Ohio, and H. 
H. Horford, of Buchannan, Mich., of the Celina, Geneva & Marion 
Traction Company, have been making estimates of the cost of 


machinery, rolling stock and construction. They say that work 
will be commenced next spring. 


KENOSHA, WIS.—A company is being formed to build a new 
electric railway line between Kenosha and Lake Geneva for freight 
and passengers, work to begin early in the spring. Kenosha and 
Chicago capitalists are behind the enterprise. The line will connect 
with the Fox River Valley line at Lake Geneva. 


SANTA ROSA, CAL.—The board of supervisors has granted 
Solomon Scbocken and Oscar T. Webber, representing a company 
which proposes to construct an electric railway from Sonoma to 
tide water, a franchise over the route indicated. It is the opinion 
here that the line will eventually enter this city. 


DURANGO, COL.—The Durango Kealty and Railway Company 
held a meeting recently, when J. A. Porter was elected president, 
C. M. Williams, vice-president, and W. S. Pickrill, secretary and 
treasurer. The extension of the street railway to the park north 
of Animas City was authorized, and work will be started very soon. 


OKLAHOMA CITY, O. T.—George F. Duncan and Edward 
Woodman, of Portland, Me., W. B. McKinley, of Champaign, IN., 
and S. V. Nelson, of Fort Wayne, Ind., stockholders of the inter- 
urban electric line from this city to Sulphur Springs, I. T., 
announce that the line will be built at once. 


The survey has been 
finished. 


DES MOINES, IOWA—The Des Moines City Railway Company 
has concluded the purchase of a lot in East Des Moines. This 
property adjoins the company’s power-house and construction-shop 
plant on the east side, and is wanted for extensions to the car 
building plant that are contemplated for next season. 
comprises a little over a city block. 


STEUBENVILLE, OHIO—The commissioners of Jefferson County 
have granted L. W. Heally and others of the East Liverpool Rail- 
way, a franchise to build a road from Empire, this county, to the 
Jefferson County line. From East Liverpool the Heally lines will 
be built to Beaver, and Wheeling and Pittsburg will be connected 
by an electric line. There is a line from Wheeling to Empire now. 


INDIANAPOLIS, IND.—It is announced at the office of the 
Indianapolis & Martinsville Rapid Transit Company that the work 
of grading the extension of the line from Martinsville to Blooming- 
ton will begin as soon as the frost is out of the ground next spring. 
The right of way has been secured, and at present the management 
of the road is attending to the final details. 


The property 


ARKANSAS CITY, KAN.—The Kansas-Oklahoma Interurban 
Railway Company has begun its permanent survey and announces 
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that the actual work of grading the line from this city to the 
Chilocco Indian school in Oklahoma will begin within thirty days. 
The construction of this part of the road will be followed at once 
by the construction of the line between this place and Winfield. 


GUTHRIE, OKLA.—The city council, at a special meeting, 
passed an ordinance granting to John Shartel a new franchise to 
construct a street railway in the city of Guthrie. The new fran- 
chise contains several amendments and provides that work upon 
the street railway shall begin within thirty days, and that four and 


one-half miles of street railway shall be built and in operation on 
or before the first of May, 1905. 


CARTHAGE, MO.—A. H. Rogers, E. Z. Wallower and A. G. 
Knisely have sold to the Southwest Missouri Electric Railway Com- 
pany the line known as the Chitwood branch, extending from 
First and Main streets in Joplin to Chitwood. Also the same par. 
ties sold to the company the Duenweg branch, extending from 
Prosperity to Duenweg. The consideration for the two branches 
was $91,000. They also sold to the Southwest Missouri company 


the line extending from Main and Second streets in Joplin to a 
connection with the Chitwood branch for $30,000. 


CUMBERLAND, MD.—A certificate of incorporation has been 
granted a company to operate a passenger railway from Cumber- 
land to Mount Savage, from Corrigansville to Ellerslie and from 
Barrellville to the Pennsylvania state line, a distance of less than 
twelve miles. The capital stock is $50,000. The incorporators and 
directors are George Clinton Uhl, Mount Savage; Dr. William Oliver 
McLane, Frostburg; John Henry Holzshu, James A. McHenry 
and Charles G. Holzshu. It is understood that it will cost about 
$150,000 to build the proposed line. James A. McHenry and J. 
Henry Holzshu are officials of the Cumberland Electric Railway. 


ROCHESTER, N. Y.—The grading on the Rochester, Syracuse 
& Eastern Railroad is progressing rapidly. Between Macedon and 
Palmyra, a distance of three miles, the work is completed, making 
six miles finished on that section of the road. Between Rochester 
and Fairport two and a half miles have been finished. Work has 
also been started on sections four and five between Palmyra and 
Lyons. Most of this will be steam shovel work and will be car- 
ried on all winter. Considerable progress has been made on the 
bridges along the sections where grading is being done. The abut- 
ments are up for the bridge across Ganargua creek at Palmyra. 
This will be a 100-foot span. The abutments are also up for the 


bridge across Thomas creek and for the one across Irondequoit 
creek, 


WOONSOCKET, R. I.—It is stated that the plan for a short 
electric railway from Worcester to Providence, which would pass 
through Millbury, Sutton, Manchaug, Douglas, Burrillville, North 
Smithfield, Smithfield and North Providence to Providence, is 
again being taken up, and that the line, double-tracked and only 
thirty-six miles long, as compared with the forty-four miles of the 
steam road, will be running in the summer of 1906. This is the 
road which has been called the Douglas pike line. It would cross 
the Woonsocket-Pascoag trolley and steam lines near Nasonville 
and its nearest point to Woonsocket would be in the vicinity of 
Primrose, four muies southwest. Fifty cents fare and a running 


time of less than two hours between Worcester and Providence are 
promised. 


KALISPELL, MONT.—An organization of the Flathead Valley 
Railway Company has been effected, Contingent upon the sup 
port of the residents of Kalispell and the farmers and lumber 
interests of the Flathead valley, the company proposes to build a 
system of electric lines radiating from Kalispell into all parts 
of the valley. The special committee preparing the articles of 
incorporation made its final report, and the articles were unani: 
mously adopted. They provide for a capital stock of $500,000. 
in $100 shares, which will provide for the construction of sixty 
miles of completed railway, including telegraph lines. It is prov 
able that the first construction to be undertaken will be toward 
the north and northwest of Kalispell in the Spring Prairie 
neighborhood, on the east side of Montford and Lake Blaine. 
Those sections have no transportation facilities. Construction 
is planned to continue, however, on all the lines until connection 


is made with the Great Northern on the north and Flathead lake 
on the south. 
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ELECTRIC LIGHTING. 

FAIRMONT, NEB.—Arlington is to have a new electric light 
plant. It will cost $23,000. 

ROCKFORD, ILL.—The Rockford Edison Company will install 
two new boilers at a cost of $10,000. 

EAST LIVERPOOL, OHIO—Plans are under way for doubling 
of the capacity of the Wellsville light plant. 

NEZ PERCE, IDA.—The Nez Perce Power Company is installing 
a new seventy-five-horse-power steam engine. 

NORTH TONAWANDA, N. Y.—The city will hold a special 
election to vote on the question of municipal lighting. 

CORVALLIS, ORE.—AII arrangements have been completed for 
the installation of an electric light system at Philomath. 

LOCKPORT, N. Y.—The Niagara, Lockport & Ontario Power 
Company is planning to erect a $100,000 transformer house. 

UPLAND, PA.—A company will be organized shortly to install 
an electric light plant. Louis R. Page is promoting the enterprise. 

BELLEFONTAINE, OHIO—The municipal electric light plant 
of this city is out of repair and the city officials are considering a 
proposition to sell it. » 

DULUTH, MINN.—A new dynamo and switchboard have been 
installed at the light plant. The cost of the improvements made 


aggregates $10,000. 

LAFAYETTE, COL.—The Lafayette-Louisville Electric Com- 
pany, which has been operating in both towns about nine years, 
has sold its business to the Consumers’ Electric Company for a 


consideration of $14,000. 
MANITOWOC, WIS.—The West Side Lighting and Power Com- 

pany, which was recently granted an ordinance by the council 

for an electric plant, has submitted a new one, asking the privilege 


of furnishing power and heat. 

CLIFTON SPRINGS, N. Y.—Work has been commenced on the 
new municipal electric light building. The main building is to be 
forty-two by fifty-two feet, eighteen feet high. The contractors 
expect to have it completed in about sixty days. 

HARRISBURG, PA.—The contract for lighting Capitol Hill and 
furnishing electric power for the coming year has been awarded to 
the Harrisburg Light, Heat and Power Company at its bid of 
$26,400 by the board of public grounds and buildings. 

NEWBURYPORT, MASS.—The annual report of the Newbury- 
port Gas and Electric Company, as filed with the state board of 
gas and electric light commissioners, shows total assets of $269.- 
291.92, and liabilities of $250,211.05, leaving a balance of $19,080.87. 


BRAZIL, IND.—The Terre Haute Electric Company will shortly 
begin work on a new freight depot. The company will also rebuild 
the lines in this city. The old poles will be replaced by new and 
higher ones and several miles of new wire will be strung. Some 
improvements are to be made at the power plant. 

WASHINGTON, N. J.—The common council has entered into a 
two-year contract with the Washington Electric Light Company. 
The rate paid is $60 per arc light and $15 per tweny-four-candle 
incandescent light on the moonlight schedule. There are forty- 
seven arc lights and thirty-seven incandescents and the whole 
totals $3,300 a year. 

ONEIDA, N. Y.—The directors of the Madison County Gas and 
Electric Company, recently elected, have organized by electing 
Officers as follows: president, C. Wellington Koiner, of this city: 
vice-president, Isaac C. Greene, of Providence, R. I.; treasurer, 
Frank D. Pavey, of New York; finance committee, Messrs. Pavey, 
Greene and Allen P. Stevens, of Providence, R. I. The retiring presi- 
dent is Lawrence Barnum, of New York. 

KINGSTON, ONTARIO—The city, on the recommendation of the 
fire and light committee, has directed the preparation of a by-law 
which will authorize the raising of $150,000 with which to improve 
the gas and electric light plants. The demand is steady for a 
service which the city can not grant until the gas mains have been 
extended and provision has been made for carrying the electric 
energy generated to the limits of the city. 


COLUMBIA, S. C.—The Oconee River Water, Light and Power 
Company, incorporated at Walhalla with a nominal capital stock 
of $125,000, will develop about 700 horse-power at a point seven 
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miles from Walhalla, and transmit energy by electricity to that 
town and its vicinity. New York capital will be largely interested. 
The incorporators are James Thompson and William J. Striblong 


of Walhalla, and W. B. Frink, of New York. 


NEVADA, IOWA—The town of Story City in the north part of 
the county has entered into a contract which will eventually end in 
the purchase of the electric light plant by the city. The plant was 
originally built at a cost of about $7,500. The city has now leased 
the plant under a contract by which it is to furnish light to the 
stockholders until they are repaid for the money advanced by them, 
after which the plant will become the property of the city. 


YORK, PA.—The city council recently approved the Edison 
Electric Light Company’s contract for lighting the city streets 
during the year 1905. According to the terms of the contract the 
city will pay thirteen and one-half cents per light per night for 365 
or more arc lamps, similar or superior to the ones now in use; but 
no lamps that are out of service for more than three hours in one 
night will be paid for. The agreement runs for five years, begin- 


- ning the first Monday of April, 1905. 


CLEVELAND, OHIO—The newly formed Cuyahoga Light and 
Power Company has introduced an ordinance into the council to 
serve the city and its inhabitants with light and power. The new 
company’s capital is named at $25,000, and the incorporators are 
C. L. Denton, H. J. Caldwell, Abraham Lowenthal, E. Umbstatter 
and M. V. Little. The ordinance, as introduced, gives the company 
permission to erect poles and wires, underground conduits and 
other fixtures in the streets of Cleveland to furnish light and power. 
Prices are not mentioned. The city, by the terms of the ordinance, 
may purchase the plant at any time or grant any other company 
the joint use of fixtures and poles on a pro rata basis. If the city 
wishes to purchase, the price is to be determined by arbitration. 


SEATTLE, WASH.—The ordinance directing the board of public 
works to purchase from the Seattle Electric Company its street 
lighting circuits has been unanimously passed by the city council. 
The ordinance authorizes the board to expend the sum of $52,743.73 
for the Electric Company’s holdings. Of this amount $48,018.51 is 
to be used for the purchase of the wires, arc and tncandescent 
lamps in use on the streets, pole pins and insulators, and the 
transformer switchboard now in use by the company at its Post 
street station. The remainder, $4,735.22, ts to be used for the 
purchase of the supplies for the street circuits which the com- 
pany has on hand. As soon as the substation is completed the 
transformer and switchboard will be removed from the Electric 
Company's station to the city station and installed. 

ALBANY, N. Y.—The St. Lawrence Transmission Company has 
been incorporated with the secretary of state, to generate, buy, 
transmit, use and deal in electricity for producing light, 
heat or power; also to carry on the business of lighting by elec- 
tricity or using it for heat or power in various localities. The 
capital stock is $25,000, in shares of $100 each. It is proposed to 
carry on operations in the towns of Massena, Louisville, Nor- 
folk, Waddington and other towns, and in the villages of 
Massena and Waddington, Madrid, Norwood, Potsdam, Canton, 
Rensselaer Falls, Heuvelton, Hermon, Morristown, Gouverneur, 
Edwards and Talcville and the city of Ogdensburg, all in St. 
Lawrence County, and the towns of Antwerp, Theresa, Alexandria, 
Philadelphia, Leroy, Parmelia and Watertown, the villages of Ant- 
werp, Theresa, Redwood, Alexandria Bay and Philadelphia and the 
city of Watertown, all in Jefferson County. ` 

TORONTO, ONTARIO—Plans are being made to utilize the 
water power of the Credit river for the purpose of supplying elec- 
tric light and power to Toronto and Toronto Junction. The scheme 
is to tunnel, during the present winter, from the dam, under Dun- 
das street, and under the village of Erindale, a distance of 900 
feet. The opening to this tunnel will be eighteen feet below the 
level of the water in the dam, and will have a head of thirty feet 
where it comes out on the other side of the hill. It is here the 
machinery for generating the power will be placed. Gates will 
be placed at each end of the tunnel, so that the water can be let out 
and the tunnel repaired when necessary. The tunnel will be built 
of brick and concrete. J. Barrett has purchased the property on 
both sides of the river, and all the land that will be flooded by the 
dam, which is now arable land. The cost of the scheme will be 
$250.000. About 20,000 to 50,000 horse-power will be generated. 
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INDUSTRIAL ITEMS. 


THE CRESCENT COMPANY, Chicago, Ill, has issued a new 
bulletin describing Crescent lamp coloring and frosting. This 
material is designated as “the kind that won’t come off.” The 


material, the manufacturer claims, absolutely fills a long-felt want in 
this direction. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, 26 Cort- 
landt street, New York city, has published two handsome folders 
for insertion in its perpetual catalogue. These folders describe, 


respectively, the trailer automatic air brake and air-whistling 
devices for electric cars. 


THE FARR TELEPHONE: AND CONSTRUCTION SUPPLY 
COMPANY, 118 West Jackson Boulevard, Chicago, Ill, is dis- 
tributing catalogue No. 17, calling attention to its telephone 
specialties. These include every variety of apparatus needed for 
telephone work, either in central stations or out on the line, 


THE WESTINGHOUSE ELECTPIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., through its agents, Messrs. G. and O. 
Braniff & Company, Mexico, has been awarded the contract for 
all the electrical apparatus to be installed at the El Oro Mining 
and Railway Company, El Oro, Mexico. This contract amounts 
to nearly $100,000. 

THD WILLIAMS TELEPHONE AND SUPPLY COMPANY, 73-79 
Central avenue, Cleveland, Ohio, has published a valuable pamphlet 
entitled ‘Telephone Line Construction and Equipment.” In addition 
to construction and equipment notes, this pamphlet gives a good 
idea of the organization of a telephone company, with a sampie 
outline form of a constitution and by-laws. 


THE AMERICAN DIESBL ENGINE COMPANY, 11 Broadway, 
New York city, has prepared two interesting catalogues descriptive 
of the Diesel engine. These catalogues deal with the details of 
engine construction and give a quantity of data showing perform- 
ances of Diesel engines of several horse-power under various con- 
ditions of load. Comparisons are also made with the performances 
of reciprocating engines and gas engines. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., will be pleased 
to distribute its new pamphlet concerning window-lighting with 
Fielding material. This pamphlet illustrates and describes tha 
various forms of Fielding receptacles which are now on the market. 
These receptacles may be applied to all conditions of spectacular 
and decorative illumination. The receptacles are made in various 


forms, for vertical, horizontal and angular placing of the incan- 
descent lamp. 


THE ELECTRICAL TESTING LABORATORIES, HBightieth 
street and East End avenue, New York city, are distributing a 
reprint of a paper read at the recent annual meeting of the New 
York Electrical Society, entitled “The Importance of Testing.” 
This paper calls attention to the value of continually testing and 
checking electrical apparatus. The Electrical Testing Laboratories 


are equipped for undertaking all forms of commercial testing of 
electrical material. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chicago, 
Ill., has let the contract for the work upon the new factory which 
it is building at State and Sixty-fourth streets, Chicago, Ill. The 
property consists of a twelveacre tract, and the factory which is 
being erected will cost approximately $150,000. Work has started, 
and the building will be in readiness for occupancy May 1, 1905. 


At this date the company will move from its present location 
at 36-58 West Jackson Boulevard. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., in bulletin No. 12 calls attention 
to its line of tollboards. This bulletin takes up in detail the 
description of all of the apparatus which enters into the con- 
struction of the successful tollboard. The illustrations are cars- 
fully made, and the text is so arranged as to make the under- 
standing complete. A great many different styles of tollboards 
are shown, so that there is ample opportunity for careful selection. 
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THE TEXTILE TUBE COMPANY, Fall River, Mass., whose 
regular line of work is the manufacture of high-grade paper tubes 
for textile use, has established a department for the manufacture 
of tubular specialties. The company has equipped its plant with 
modern machinery, and is prepared to make anything in the paper 
tube line, of small diameters especially. Electrical tubing in 
No. 19 and No. 22 B. & S. gauge, and in all lengths, with smooth 


diameters, is guaranteed. The company invites enquiry for this 
material. 


THE MICA INSULATOR COMPANY, 218 Water street, New 
York city, announces that the Supreme Court of Germany has, by 
its judgment of November 5, 1904, confirmed the validity of the 
German patent No. 73,830, the property of the Mica Insulator Com- 
pany, Limited, of the Empire Works, Walthamstow, for the manu- 
facture of “Micanite” plates, and has dismissed, with costs, the 
appeal of Meirowsky & Company, of Cologne, for the withdrawal 


of this patent. A few weeks ago the same company amended its 
English “Micanite” patents, No. 10,430 and 6,048. 


THE H. W. JOHNS-MANVILLE, 100 William street, New York 
city, is calling attention to a number of practical tests which have 
been made with ‘“Vulcabeston” material foe packing where super- 
heated steam is used in power plants. ‘“Vulcabeston” packing is 
asbestos fibre combined by a patented process with vulcanizable 
compounds and graphite. This material is furnished in sheet, 
moulded ring and special forms for joints, moulded concave and 
convex rings for movable rods and valve stems; twisted and 


braided rope form for stop valves, and special extra graphite form 
for work on steam turbines. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill, 
has received from the official award committee of the St. Louis 
World's Fair a certificate showing the highest award upon th? 
American Electric Fuse Company’s exhibit of telephone protective 
noparatus. This official certificate is a handsome one, and includes 
te blue ribbon awarded to the first prize. The inscription on the 
blue ribbon reads: “Highest award, awarded to the American 
Electric Fuse Company, Chicago, Ill., U. S. A., for excellence in 
telephone protective apparatus, Department of Blectricity.” A 
number of duplicates of the official award have been ordered by th: 


American Electric Fuse Company for use in its various branch 
offices. 


FRANK B. COOK, Chicago, Ill., has secured from the Automatic 
Electric Company, Chicago, Ill., an order for a complete distributing 
and protector frame for the exchange of the Citizens’ Telephone 
Company, Columbus, Ohio. The capacity of the frame is to be 
8,100 pairs, and it will be equipped with 8,000 pairs of Cook’s No. 
444 self-soldering protectors. Other orders which have been received 
from the Automatic Electric Company are as follows: Delaware 
Telephone Company, Wilmington, Del., a type of L frame with a 
capacity of 2,500 pairs, equipped with 2,000 pairs of No. 444 protec- 
tors; Solvay Process Company, Syracuse, N. Y., 200 pairs; Home 
Telephone Company, Los Angeles, Cal., a 900-pair addition to the 
east exchange; Home Telephone Company, Santa Monica, Cal., type 
L frame, 500 capacity, equipped with 360 pairs; Ocean Park ex- 


change, 500 pairs, equipped with 300 pairs; Sawtelle exchange, 300 
capacity, equipped with 160 pairs. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has shipped the second of the two 200-horse- 
power, 220-volt, type M. T., magnetic-switch controllers to the 
Lorain plant of the National Tube Company. These are for the 
control of the reversing motors driving the tilting tables on each 
side of the plate mill. The controllers give automatic accelera- 
tion, which can be adjusted to the maximum rate consistent witb 
safety to motors and gearing. When reversing from full speed 
forward to full speed reverse, the table is automatically brought to 
a quick stop and accelerated in the reverse direction in the least 
time interval consistent with safety. This controller is especially 
adapted to the control of motors of any horsepower, driving 
machinery which must be quickly accelerated, but which has such 
heavy parts that, with an ordinary manually operated controller, 
dangerous overloads are likely to occur. Other recent shipments of 
controllers of this type have been made to the Carnegie Steel Com- 


pany, to the Lackawanna Steel Company, and also to the Illinois 
Steel Company, 
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SMALL USERS OF ELECTRICITY. 

The increasing use of electric lights and power among small 
consumers is very noticeable, though when one stops to con- 
sider it is frequently in just such cases that the best results 
may be expected. A few years ago electric lights were generally 
looked upon as suitable for public buildings and other places 
where expense was not considered, but to-day the man who has 
use for but a few lamps is finding that the electric light is not 
only safer, but better and cheaper. One finds even the boot- 
black stalls with their complement of incandescent lamps and 
electric fans. The small shops are putting in incandescent 
lamps, and places of entertainment which a few years ago were 


unpretentious and illuminated by gas and oil are now brightly 
lighted with innumerable electric lamps. We may mention 
one such place in New York city, where there are moving pic- 
tures and other penny-in-the-slot shows, which has been con- 
verted into a dazzling palace by means of 2,500 incandescent 
lamps. | 

There is also a growing use of electric stoves and other de- 
vices of a similar character, which is not surprising if 
one remembers that, in addition to the convenience of an elec- 
tric stove, it 1s economical, due to its method of use. It costs 
only one cent to run a chafing-dish or a tea-kettle for fifteen 
minutes. A broiler suitable for a family of five persons will 
broil a steak in about five minutes, at a cost of only about one 
and one-half cents. A heating-pad costs only three-quarters 
of a cent every hour of its use. Doubtless, if the cheapness 
of this elegant method of cooking and heating becomes more 
generally recognized, its use will increase more rapidly. 


NEW POWER IN OLD LANDS. 

Electrical methods are being adopted with surprising 
rapidity in certain of the Asiatic countries. One might expect 
the Japanese to turn quickly to this new power, but it was 
rather unexpected to find Japanese houses exhibiting well 
designed electrical apparatus at the World’s Fair. Now India 
draws attention because the authorities there are -beginning 
to realize how great the resources of that country are in the 
way of waterfalls, and how the various industries may be built 
up by means of the electric power and light. We noticed not 
long since the opening of an electrical railway in Mandalay. A 
still older story is the development of the Cauvery water power 
for use in the Kolar gold fields. Now we are told that the 
manufacturers of Bombay are investigating the available water 
powers within transmission distance of that city, and expect 
to develop these, using the power for lighting and for running 
their spinning and weaving mills. Another interesting scheme 
is now being studied and will probably be carried into effect, 
whereby a considerable fertile area will be recovered for culti- 
vation. Lake Woolar, in Kashmir, has been the cause of much 
damage by flooding the lowlands near Srinagar, so that 
the farms lying along this stream have been abandoned. It 
is now suggested to develop the power of this river and to use 
it for irrigation, thus regulating the water supply and ensur- 
ing large yearly crops. At the same time power may be used 
to operate a river dredge, keeping a channel open and thus 
preventing these disastrous floods. 

These are but a few of the projects, but they serve to indi- 
cate the great strides in electrical development that may be 
expected in that country during the next few years. 
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RATES FOR PUMPING CITY WATER. 

Electric pumping of town and city water is on the increase, 
and this service constitutes a desirable load for public power 
stations. Two reasons combine to make the pumping of public 
water supplies a welcome addition to electric loads One of 
these is the fact that the amount of work to be done in pump- 
ing water for a city or town is relatively large. Another reason 
lies in the nature of the pumping service, which can usually 
be done during those hours of the day when the demands of 


lighting and of other power loads are much below the maximum 
amounts. 


The pumping of water supplies for the public requires 
rather large powers not only because of the great volumes of water 
to be moved, but also because of the considerable heads against 
which the water must usually be raised. An example of the ca- 
pacities that pumping loads often involve may be found in a con- 
tract recently closed for the electric pumping of only a frac- 
tion of the water supply of a large city. In this case a motor 
of 1,500-horse-power capacity was direct-connected to a pump 
competent to deliver twenty-five million gallons of water daily 
when operated continuously during each twenty-four hours. 


This is only about one-fourth of the daily consumption of the 
city. , 

Nearly all well designed waterworks systems provide for 
storage, either in stand-pipes or reservoirs, and herein lies the 
especially desirable nature of the pumping loads for electric 
stations. As the water is first pumped into the stand-pipe or 
reservoir and flows thence through the mains to the service 
pipes of consumers, it is not usually necessary that the pumping 
be done at a uniform rate, or even that it be continuous. Where 
one or more stand-pipes furnish the only storage capacity, that 
capacity is apt to be relatively small, and the requirements as 
to the pumping load are more nearly uniform. If there is a 
fair amount of reservoir capacity, on the other hand, the pump- 
ing load may easily be varied to suit the other demands on 
an electric system. 

Rates for pumping water are usually wanted in dollars and 
cents per thousand gallons, rather than in cents per horse- 
power or kilowatt-hour. In order to make such rates the effi- 
ciency of motors and pumps and the head against which the 
water is pumped must be taken into consideration, because all 
of these factors affect the power and energy required. If the 
resistance to the movement of the water is known in feet of 
head it is only necessary to multiply the number of feet by the 
weight of one thousand gallons to determine the foot-pounds 
of work that must be done on that quantity. When the re- 
sistance against which the pump must work is given in pounds 
per square inch this quantity may be reduced to feet of head 
by division by 0.43. One thousand gallons of cold water 
weighs about 8,350 pounds, so that the work done in raising 
it to a height of 100 fect, or against a head of 100 feet, amounts 
to 835,000 foot-pounds. The mechanical equivalent of one 
kilowatt-hour of electrice energy is 2,654,200 foot-pounds, so 
that the work of raising 1,000 gallons of water 100 feet high 
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is the equivalent of 0.314 kilowatt-hour. This makes a con- 
venient unit for computations. 

An electric motor of not less than fifty-horse-power capac- 
ity should have an efficiency of at least ninety per cent, and 
its direct-connected pump about seventy-five per cent at full 
load. These figures give a combined efficiency of 0.90 X 0.75 
= 0.675, or sixty-seven per cent for the pump and motor. Units 
of several hundred horse-power will show slightly better results. 
In pumping operations, however, the motors will often have 
to work at between one-half and three-fourths load, and the 
average combined efficiency in regular service may well drop 
to sixty per cent. For such cases the motors must draw 
0.314 — 0.6 = 0.52 kilowatt-hour from the electric line for 
each 1,000 gallons of water moved against a head of 100 feet. 
Owing to the rather large loads that pumping plants offer, and 
to the fact that their work may be done largely at times of 
day when other demands on the electric system are relatively 
small, power can often be had for this service at attractive 
rates. In a certain small city where the average daily con- 
sumption of water is about 100,000 gallons the local electric 
company contracted to supply power for pumping against a 
head of 250 feet for four cents per 1,000 gallons, some time 
since. On the basis of efficiency above considered the electric 
energy drawn from the supply system in this case must amount 
to 0.52 X 2.5 = 1.30 kilowatt-hours for each 1,000 gallons 
of water pumped, because the head is 2.5 times 100 feet. As 
the contract rate in this case was four cents per 1,000 gallons 
pumped, the energy charge per kilowatt-hour was about 3.08 cents. 
The electric system that supplied this energy was operated with 
soft coal costing about $2.50 per ton. 

In another case the contract rate was 6.5 cents per 1,000 
gallons of water pumped against a head of 116 pounds, which 
is the same as 270 feet nearly. The kilowatt-hours for this 
service is 0.52 X 2.7 == 1.40 per 1,000 gallons of water 
pumped, on the basis of an average efficiency of sixty per cent 
for the pumping equipment. Per kilowatt-hour the charge here 
amounts to 6.5 + 1.4 = 4.64 cents. As the electric energy 
in this case is developed by water power, and the pumping load 
is quite large, requiring motors of several hundred horse-power 
capacity, the rate named should show a good profit. 

In contrast with the last-named case is another where elec- 
tric energy developed by water power is sold for pumping 
water at the rate of thirty dollars per year for each horse- 
power of maximum load. This power may be used all dar 
and every day of the year by the waterworks system at the 
rate named. It is probably impossible in this case to con- 
tinue the pumping at maximum load for twenty-four hours 
per day and 365 days in the year, but the pumping work will, 
perhaps, amount to as much as 6,000 hours yearly at full load. 
On this basis the cost is only 0.5 cent per horse-power-hour. 

The above illustrations are sufficient to show that wide dif- 
ferences exist in the rates charged for electric pumping of 
water supplies. Such conditions are probably due in part to 
the practice of local city officers in asking for rates per 1.000 
gallons pumped, instead of for rates per kilowatt-hour. If 
the electric company takes all risk of loss in the pump!nz 
system it naturally asks a higher rate for the service. 
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ALTERNATING CURRENTS. 

With profound satisfaction and unqualified approval do we 
observe the change that is manifesting itself in the methods 
of considering alternating-current phenomena. 

Since the inception of the electrical art this particular 
branch has been held as marvelously intricate, to be approached 
only with reverence and awe, and its comprehension limited 
to such minds as were of almost superhuman sagacity. To 
write and hold forth on alternating currents was to drag the 
limelight of subline profundity to focus on the gifted dis- 
cusser, while a gaping world stood by and wondered, but never 
understood. 

In reality the subject was always obscured by the clouds of 
hopelessly involved formule that were in most cases built up 
on natural mathematical expressons due to Maxwell and surrep- 
titiously abstracted from his works to produce a glorious haze 
Mathe- 
matical fictions, which served the useful purpose of making 


of mathematical splendor, and dazzle the exoteric. 


calculations easier, and of allowing a better coordination of 
the various interdependent reactions to arrive at final results, 
were taught as being actual physical happenings. What wonder 
that the student emerged from the halls of learning with more 
bewilderment than knowledge? Happily a better day is now 
breaking. Recent writings are relieving this impossible situa- 
tion. Some that have appeared in the last few months have 
set forth the physical facts as they really exist, and shown that 
an understanding of alternating-current phenomena is as 
simple as that of continuous currents if they be properly 
presented. 

In the last issue of the Stevens Indicator there is an ar- 
ticle by Mr. E. J. Willis, entitled “A Protest in Behalf of the 
Wattless Current.” The only erroneous thing in this writing 
is its name. It should have been called “A Protest Against the 
Wattless Current,” for that is what the subject really is. 

Mr. Willis shows that volts multiplied by amperes is always 
equal to the watts, whether the circuit be inductive or not. It 
only requires that the readings of volts and amperes be made 
at the same time, which is the requirement for the actual com- 
putation of watts in a direct-current circuit; alternating cur- 
rents change their values too rapidly to admit of such measure- 
ments. No instrument records anything except the 4/ mean 
value of volts or amperes, and multiplying those together in 
no wise means that the instantaneous values were the fac- 
tors used. Furthermore, there is no “wattless” current. As 
a convenient way of computing various qualities the current 
may be separated into two parts—one in phase with the im- 
pressed electromotive force and called the energy current; the 
other part at ninety degrees to the impressed electromotive 
force and called the “wattless” current. The fact that the 
heating effect in any conductor is proportional to the square 
of the total, not the energy current, should have shown con- 
clusively the absurdity of the “wattless current” idea. 

When one reads of inductance acting like ohms—being 
called the equivalent of ohms in fact in some works; of the 
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current being ahead of or behind the electromotive force which 
causes it to flow, that when a condensance or inductance is 
put in a current the current no longer flows in accordance 
with Ohm’s law, and knows that such misleading statements 
form the substance of nearly all the teaching and books on 
the subject, we cry Oh! Lord, how long! 

Inductance or condensance is an electromotive force with 
a time-phase, which differs from that of the impressed 
electromotive force. The resultant of the electromotive forces 
acting, t. e., the impressed, the induction and condensance 
electromotive forces, produces a current flow in exact phase 
with this resultant electromotive force and which follows Ohm’s 
law rigorously. 

“There is no wattless current,” so says Mr. Willis, and he is 
right. We can criticise only two features of his article, one is 


the caption, the other is that he didn’t write it long ago. 


INTERESTING RESULTS IN STEAM ENGINEERING. 

At the recent meeting of the American Society of Me- 
chanical Engineers several matters of interest to electrical 
engineers were brought up. Mr. George I. Rockwood, while 
discussing condensers for steam turbine plants, showed that 
a vacuum as high as twenty-nine inches was obtainable, but 
he said in his discussion that he had not found condensing 
plants in operation giving a vacuum as high as this. On the 
other hand they were down as low as twenty-six or even twenty- 
To obtain the higher figure the greatest care is 
necessary in erecting a condensing plant; and since the high 
efhciency of the steam turbine is only obtainable when high 
vacua are maintained, it is disappointing to learn that, in 


four inches. 


some cases at least, conditions are so unfavorable to the tur- 
bine. ‘This matter should receive the immediate attention ot 
erecting and operating engineers—the one to see that the con- 
densing plant is properly installed, and the other to see that 
it is properly maintained and operated. 

Another point brought out at this meeting was the high 
efliciency obtainable under normal working conditions of a 
lt was shown by Mr. E. A. Hitchcock in 
this paper that the passenger locomotive tested developed one 
The 
evaporation of the boiler was from nine to over ten pounds 


steam locomotive. 
horse-power with about twenty-nine pounds of steam. 


of water per pound of fuel, the former figure including the 
fuel used when standing. While this is the performance of a 
locomotive in regular service, it is not proof that all steam 
Indeed, the 
But the test does show what 


can be done with careful design and intelligent handling. Such 


locomotives are giving such excellent results. 


opposite is probably the case. 


being the condition of affairs an argument in favor of replac- 
ing steam by electricity on main lines will have to be based 
on some other reason than that of increasing the efficiency. 
The large generating station will, of course, give a better economy 
than this locomotive, but for operating under varying load and 
if all losses of transniission are considered there will be very lit- 
tle gain left to offset the enormous cost of the electrification. 


1000 


Electrical Notes from India. 

Tenders have been received for a pro- 

posed hydroelectric installation to be lo- 
cated near Lanauli, a health resort some 
fifty miles out from Bombay. The capac- 
ity of the proposed plant is 17,000 brake 
horse-power at the turbines, operating 
under a head of about 1,500 fect and 
transmitting by shortest route (forty-three 
miles) at such a generated voltage which, 
including all line losses, will afford a volt- 
age of 13,000 for use in the numerous 
cotton mills located in Bombay. 
_ The transmission line will be duplicate 
three-phase, using No. 00 B. & S. stranded 
copper supported on steel towers spaced 
some 160 feet apart. The selection of 
the shortest route for the line involves 
crossing a 6,000-foot stretch of the bay. 
Here the transmission wires will be sixty 
feet clear of high tides so as not to inter- 
fere with small shipping in the bay. 

Engineers are at present prospecting 
upon the most suitable location for a huge 
masonry dam to be erected across the basin 
of the small mountain stream, having its 
source in the Western Ghants and flowing 
westward into the Indian ocean. 

It is not necessary to enumerate the 
many advantages to be derived from in- 
duction motor drive in cotton mills where 
fire risks must be reduced to a minimum. 
The cotton mill owners of Bombay should 
consider themselves very fortunate, es- 
pecially from a financial standpoint, 
should they secure the cheap power af- 
forded through a successful culmination 
of the proposed hydroelectric scheme. 

At present writing Mr. Harry P. Gibbs, 
chief electrical engineer to Mysore govern- 
ment, is in Bombay, on leave, looking into 
the details of the proposed scheme for 
which he is acting in the capacity of con- 
sulting engineer. 

There has recently been completed, and 
is now in successful operation, a hydro- 
electric installation of approximately 
1,000-horse-power turbine capacity, located 
in the Nilgira hills near the Katany river 
falls, in the Madras presidency. Four 
turbines of 230 horse-power each are direct- 
connected to 125-kilowatt, 5,000-volt, 
three-phase generators. There are four 
110-volt exciters of twenty-five kilcwatts 
each, direct-connected to turbines of 
thirty-seven-horse-power capacity each. 
The available head is 630 feet and length 
of pipe line some 2,250 feet with a 
gradient of forty-nine degrees for 445 feet 
from forebay, while the remainder of pipe 
line inclines at lesser angles. A large dam 
was constructed having a storage capacity 
of 7,000,000 cubic feet of water which af- 
fords approximately twenty days’ supply. 
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The short length (three and one-half 
miles) of the transmission line does away 
with the use of step-up transformers. The 
power is used entirely by the Cordite 
factory, owned and controlled by the 
government of India. Here the voltage 
is stepped down to 380 for operating the 
induction motors which drive various 
machines throughout the factory. 

All of the electrical equipment was sup- 
plied by the British Thomson-Houston 
Company, of Rugby, England, while the 
hydraulic equipment throughout was in- 
stalled by the hydraulic engineering firm 
of W. Gunther & Sons, of Oldham, Eng- 
land. 

Major A. J. de Totbinierre, deputy 
chief engineer to Mysore state government, 
has recently returned from the northern 
provinces of India where he was called to 
investigate several engineering projects 
among which is a pumping station for 
Simla, in which three electrically driven 
centrifugal pumps connected in series and 
having 500-foot lift each will probably be 
installed. 

The most important of the northern 
projects is the probable installation of a 
100-mile, single-phase electric railway in 


the agricultural district of Kashmir. 


Lake Woolar, near Srinagar, is the cause 
every year of serious floods which make 
most valuable agricultural lands unten- 
able. Furthermore, the floods are proving 
to be more disastrous each year. The 
floods are due to the gradual silting of 
the river bed below the lake. By dredging 
and straightening the river channel, it is 
believed that the floods may be avoided. 
Thousands of acres of fertile land will 
thus be recovered, and by means of sys- 


. tematic irrigation will be made to yield 


agricultural products, the transportation 
of which will help to support the proposed 
electric railway through this district. An 
electric dredge will be employed to clear 
the river channel. Power for this purpose 
and also for the electric railway will be 
obtained from a hydroelectric installation 
located near the lake. 

That engineers in India should be 
among the first to favor the adoption of 
single-phase motors for tractive power 
on a 100-mile railway is a criterion of 
what the future holds in store for electric 
railways for heavy as well as light traffic. 

The Perujar scheme for the develop- 
ment of 30,000 horse-power in the prov- 
ince of Trevancore, southern India, has 
not as yet made much headway. It is 
probable, however, that the scheme will 
ultimately be carried out; as to how soon, 
it is not possible at present date to state. 


A. C. H. 
Sivasamudram, November 15. 
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The Barclay Printing Telegraph 
System. 

For some years past Mr. John C. 
Barclay, assistant general manager of the 
Western Union Telegraph Company, has 
been at work developing a printing tele- 
graph system in which the disadvantages 
of other systems might be eliminated. 
The apparatus is now in such shape that 
it is being used in regular service on the 
Western Union lines between Buffalo 
and New York. It is simple in operation; 
the sender manipulates a keyboard, and 
the movements of the keys send out over 
the line a certain number of electrical 
impulses which, when passed through the 
receiver, operate a printing mechanism 
similar to that used in the Blickensderfer 
typewriter. This is not a synchronous 
system, but the sending of the signals 
preserves the proper relation of a sending 
and receiving apparatus. The message; 
may be sent as ravidly as the operator 
can manipulate his keyboard, and, indeed, 
they can be sent at the rate of one hundred 
words per minute if the messages are first 
prepared by punching a strip, which is 
then passed througù an automatic sender 
of the Buckingham type. At the receiv- 
ing end the messages are printed in page 
form on ordinary telegraphic blanks, the 
latter being fed in to the receiver as they 
are needed. 

Mr. Barclay’s system was described in 
his paper before the recent International 
Electrical Congress, in a general way. 
At the present time the patent situation 
does not allow the instrument to be de- 
scribed in detail. Those which have al- 
ready been put into use have given satis- 
factory service, and the number will be 


increased as rapidly as they can be con- 
structed. 
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The National Electric Light 
Association. 

At a meeting of the executive committee 
of the National Electric Light Associa- 
tion, held in New York, December 6, the 
dates fixed for the Denver-Colorado 
Springs convention were June 6, 7 and 8 
at Denver, and June 9, 10 and 11 at 
Colorado Springs. Mr. Henry L. Doherty 
has already organized a local executive 
committee in Denver to take up arrange- 
ments for the convention with a number 
of special committees that are already at 
work. 

The National Electric Light Association 


has issued a report on thawing water pipes 
by electricity. This report is compiled by 
Mr. George S. Haley, of Rutland, Vt., and 
comprises data received from seventy-five 
different companies which have already had 
experience in this direction. 


a n - =r Eo a m 


Y», 


z e- 
p 


December 17, 1904 


GROUNDED TRANSMISSION 
MEDIUM S-—IV. 


BY J. STANLEY RICHMOND. 


STRAY TRANSMISSION. 


Electrolytically, the most important of 
the many phases of grounded return in- 
vestigations is the securing of data rela- 
tive to the amount of accidental transmis- 
sion by means of auxiliary earthed con- 
ductors, such as water-pipes, gas-pipes 
and cable sheaths; to obtain which several 
methods have been adopted. These can 
be roughly summed up under four head- 
ings, as follows: 

1. Amperes calculated from drops taken 
on two-foot lengths. 

2. Amperes calculated from ampere 
and drop readings taken between distant 
points. 

3. Amperes measured between the ends 
of a break in the accidental conductor. 

4. Amperes taken experimentally in 
connection with plant laid especially for 
such purpose. 

Of these four methods, the first is the 
most popular one; particularly with those 
corporations which are arranged on the 
opposite side to the traction interests. The 


apparatus required is a meter with fif- 


teen and 150-millivolt ranges with 
its calibrated leads (preferably a 
duplex one, Richmond pattern; be- 
cause such is useful in checking the 
Conant bond-tester used in another 
branch of the investigations) ; a medium- 
sized rough file; a two-foot rule; a cold 
chisel and a chipping (machinist’s) ham- 
mer. To use the apparatus, excavations 
about four feet long and wide enough to 
allow ingress and egress to the reader are 
made at various points of such a depth 
as to completely uncover the pipe or other 
earthed conductor to be tested. In each 
hole excavated, the conductor is cleaned 
at two places about two feet apart by 
means of the chisel and hammer followed 
by the file. Points two feet apart are 
then accurately laid off on such cleaned 
surfaces with the rule and the drop taken 
between such with the meter. When all 
the drops are taken and by use of a 
prepared table of the resistances of two- 
foot lengths of different sized pipes or 
cable-sheaths, the C is calculated by 


mA where E = the reading obtained 


and R = the resistance of the two feet. 
This popular method, whereby the two 
feet of metal in each case become a tem- 
porary shunt, has been more or less fully 
‘described by Maury in vol. l, No. 4, 
p. 74 of Engineering News. For these 
tests, however, the writer prefers to use 
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both sides of the duplex instrument, by 
laying off two two-foot distances (three 
points), only accepting as true those 
duplex readings which simultaneously 
agree. This, because he has found that 
duplex readings so taken on cable-sheaths 
have not often agreed. Whether such dis- 
agreement was due to the imperfect con- 
tacts made by the lead terminals or to 
the use of the cables for alternating trans- 
mission can not, however, be definitely 
stated at present. 

The second method, and, as a rule, 
most satisfactory one, consists in taking 
the voltage between two points and then 
immediately short-circuiting them and 
taking the voltage and ampereage. The 
apparatus required is a light wagon, a 
reel, about 500 feet of flexible rubber- 
covered No. 6 B. & S. wire, the same 
length of electric light cord, a duplex 
instrument (ammeter and voltmeter), two 
single-pole double-throw switches and 
four heavy iron clamps. About 475 feet 
each of the wire and the cord (which 
should have an inner insulation of rub- 
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matically the arrangement of the switches 
and instrument, in which A is the duplex 
instrument with “two” and “twenty” 
ranges. The left side, in connection with 
the two shunts B and C, is used as an 
ammeter; while the right side is used as 
a voltmeter. D is a single-pole, double- 
throw switch, to the middle point of 
which is connected thirty feet of the heavy 
wire. E is a small single-pole, double- 
throw switch, to the middle point of 
which is connected thirty feet of the flex- 
ible cord. To the outer ends of both the 
wire and the cord are connected in mul- 
tiple the other two iron clamps. The re- 
mainder of the wiring can be traced out 
without any description. 

The two shunts, the two switches, the 
calibrated leads and the instrument should 


Fig. 17—DrtagRAMMATIC SKETCH OF ARRANGEMENT OF APPARATUS FOR MEASURING STRAY 
‘TRANSMISSION. 


ber) are bound together at points about 
twelve inches apart by means of insulat- 
ing tape and wound on the reel which is 
mounted between two upright castings 
similar to those which will be described 
in another article. On one of the flanges 
of the reel and around but insulated from 
the axle is secured a circular brass ring 
which makes contact with a brush so held 
by a brush-holder attached to but in- 
sulated from the frame that the brush 
will make good contact whether the reel 
is revolving in one or the other direction. 
The inner end of the cord is threaded 
through a hole bored in the flange, pro- 
jecting a few inches beyond its edge. The 
outside ends of both the wire and the cord 
are connected in multiple to the bodies 
of two of the clamps by means of round- 
head machine screws and copper burrs. 

Fig. 1 is a sketch showing diagram- 


be obtained from the instrument-makers 
all mounted on one base; and on no ac- 
count ought the makers to be directed as 
to the details. The method of making 
shunt connections is a question for the in- 
strument expert only. 

To install the apparatus, the reel is 
placed in the rear end of the wagon and 
the instrument portion mounted on a 
smooth plank attached to the side of the 
wagon which is protected by a canvas 
covering stretched on a light framework. 
From F (Fig. 1) is run a piece of heavy 
wire to the brush-holder; and from the 
binding-post. G of the meter is connected 
a small piece of flexible cord long enough 
to reach to the end of the cord projecting 
beyond the edge of the reel. 

To use the apparatus, the wagon is 
taken to a hydrant and the clamps from 
the reel attached to it. The driver is 
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then ordered to go ahead to the next 
hydrant, to which the clamps from the 
shunt are attached. Care should be used 
by one of the attendants that the reel does 
not “run away with itself?” when the 
wagon is moving. Both switches are then 
thrown down. If the readings are so 
slight that the lower scales would be pref- 
erable, the switches are thrown up in- 
stead. When the proper scales have been 
selected, the ammeter switch is opened 
and the deflection of the voltmeter needle 
watched until satisfactory and steady. 
Then, remembering this deflection, the 
ammeter switch is quickly closed and both 
deflections at once noted. The three read- 
ings are then entered as voltage before 
short-circuiting and as voltage and am- 
perage after short-circuiting. To facili- 
tate the entering of the readings, the 
reader is supplied with sheets similar to 
those shown in Fig. 18. 

The hands required for the operation 
of the apparatus are a college or other 
student of electricity at $1.50 per day; 
a driver at the local rate of pay; two 
strong active linemen (helpers) at $1.50 
a day; and one bright boy at fifty cents 
a day. The work and data obtained 
should be in charge of the legal depart- 
ment. The wagon and the hands should 
report at the office at 8 A. M., and im- 
mediately start for the scene of the day’s 
operations. Lunch should be taken at 
noon and the wagon start for the stables 
at 5 p. M. The reader should then re- 
turn to the office and enter on clean shects 
the readings which have been taken to- 
gether with the calculated results. These 
sheets should then be at once turned over 


to the legal department which, when con- 


sidered necessary, will confer with the 
general manager. 

The reader will find it a little difficult 
at first to remember correctly the three 
readings up to the time of entering them, 
but with a little practice the difficulty 
will be overcome. He can, too, and in 
time acquire the habit to take not only 
the steady deflections but also their maxi- 
mum and minimum fluctuations. Such, 
however, is exceedingly trving and wears 
the reader out in quick order. 

After the readings are taken at this 
point, the clamps are unloosened at the 
second hydrant and the wagon returns 
to the first one. While so returning 
the cable is rewound on the reel, and when 
the first hydrant is reached the other 
clamps are also unloosened, This per- 
formance is then repeated between other 
hydrants. 


The principle of this method is based, 
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of course, on the C = p lev as applied 
to divided circuits. To calculate the C, 


; y’ 
the formula is C = (ovr —r) x C’ where 


V’ = the voltage before short-circuiting 
and V” and C’ = the voltage and amper- 
age, respectively, after short-circuiting ; or, 
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of the earth between the rails from G to B 
and the pipe from H to D, plus the re- 
sistance of the pipe from F to D, be high 
as compared with the resistance of the 
rails from E to B, the accidental trans- 
nussion by means of the pipe will be a 
negligible factor. If, however, a heavy 
connection be made between B and D with 


READINGS BETWEEN HYDRANTS. 


Readings taken by 
Date 
Weather 

Preceeding Weather ——— — ~~~ ~ 


Beroarc 
Snort Cr c 


TO TO 


Mrema ae 


| 
| 


for______Days—__ 
AFTER SHORT OPTEN ee ee T 
REMARKS. 
VOLTS. {AMPERES 


Fic. 18.—PRINTED FORM FOR ENTERING OF READINGS. 


in plainer words, the transmission in am- 
peres taking place by means of the pipes 
is equal to the ampcrage after short-cir- 
cuiting multiplied by the quotient of the 
voltage before short-cirewiting divided by 
the difference between the voltage before 
short-circuiting and the voltage after 


an ammeter inserted the reading obtained 
will depend upon the load between A and 
I and the relative -resistances of the rails 
and the pipe line. Such connections as 
FF and BD often exist through gate- 
boxes, pipe valves and rails being jammed 
together; or from accidental contacts be- 


Fig. 19.—DraGRaMMaTic SKETCH OF RELATION OF TRACK RaILs AND LINE OF PIPE. 


short-circuiting. Thus, if the three read- 
ings are 1.5 volts before short-circuiting, 
and 1 volt and 2 amperes after short- 
circuiting, the transmission is 
l n x= amperes 
1.5— 1 i 


The third method, while very accurate, 


tween rails and service-pipes or cable- 
sheaths or bare auxiliary copper returns. 
That a connection such as EF exists is 
no reason that a connection should be 
made between B and D. For two wrongs 
do not make one right. In such a case, 
therefore, EF should be removed; even if, 


Fic. 20.—DIAGRAMMATIC SKETCH OF RELATION OF TROLLEY WIRE, TRACK Rails, PIPE LINE 
AND MEASURING APPARATUS. 


can seldom be carried out; and, as it con- 


sists of simple ammeter reading, requires 
no description, 


As a preliminary to a description of the 
fourth method, consider the diagrammatic 
illustration marked Fig. 19, in which 
AB represents the track rails, CD the line 
of pipe and EF a connection between the 


rails and the pipe. Now, if the resistance 


for some special reasons, a connection is 
made between B and D. 

Having dealt with the preliminary, the 
fourth method, which has often been pro- 
posed by the writer, but which up to the 
present time he has been unable to fol- 
low, may now be considered. Assume & 
portion of a straight piece of track form- 
ing the suburban or outer end of some 
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line, as represented diagrammatically in 
Fig. 20, in which AB represents the trolley 
wire, connected while experiments are 
being made to a storage battery with an 
ammeter inserted near A; CD represents 
the track divided jnto insulated sections, 
as shown by the crosses; EF represents 
a pipe line deadened at both ends and also 
divided into sections by breaks, as shown 
by the crosses; and L, L’, L?, L’, Lt, L5 
represent apparatus, each one supplying 
an equal load of, say, fifty amperes to 
the track. At all the crosses connections 
could be made or unmade by means of 
short lengths of insulated cable with lugs 
sweated on to the free ends. By bolt- 
ing the lug faces together, the track and 
pipe sections, respectively, could be made 
continuous, or by inserting an ammeter 
between two lug faces readings could 
be taken. To use such apparatus the 
switch G would have to be closed and the 
ammeter inserted in the trolley wire be 
watched until it showed a steady load. 
The ammeter readings would have to be 
taken at all the points marked with a 
cross. Voltmeter readings should also be 
taken between the tracks and the rails. 
Such tests, carried out first with the 
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rails not bonded and then with the rails 
bonded, would give some very valuable 
data to assist in the consideration of the 
problems connected with electrolytic cor- 
rosion. The pipe line would, of course, 
have to be specially laid and covered up, 
except at the points marked with the 
crosses; but could, however, be laid with 
the intention to use it afterward as a 
water-main by making up the breaks 
after completion of the tests. 

The writer, like many others, has 
several times installed apparatus and made 
tests with a view to find out the values 
of earthed-plates as transmission medi- 
ums in connection with roads operated 
with grounded returns. Using a large 
number of copper sheets buried in the 
ground near the low-voltage bus-bars and 
surrounded by charcoal, the connection 
between the plates and the bus-bars being 
made with a large number of 1,000,000- 
circular-mil cables, he was unable to obtain 
any deflection of the ammeter. Using a 
plate with a surface of about 900 square fcet 
on the bed of a river at a point about 
one-quarter of a mile from each of 
two power-houses, and with 500,000-cir- 
cular-mil cables and connections be- 
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tween the plate and the low-voltage bus- 
bars of each, he found that the transmis- 
sion between the plates and one power- 
house was about three-quarters of an 
ampere, and between the plate and the 
other power-house about one-quarter of 
an ampere; this with a load of about 
2,500 amperes. He has also found that 
ironwork set in concrete forms a much 
better earth connection than ironwork 
set in soil when a connection is made 
through a resistance in each case between 
the ironwork and the trolley wire of a 
grounded system. The probable reason 
for this is that the ironwork set in soil 
soon becomes coated with a thick incrus- 
tation of oxide, which forms a poor con- 
nection between the iron and the soil; 
while in the case of ironwork set in con- 
crete, the iron, having a fairly clean 
surface when so set, makes a fairly good 
contact by means of the concrete with 
the surrounding soil. Small iron pipes 
running through the inside of lamp-posts 
to the mains and larger pipes running 
down to and for a few feet through the 
ground (even to within a few inches of 
the rails) form poor earth connections, 
particularly the latter. 


The New Telephone Exchange at Covington, Ky. 


HE Citizens’ Telephone Company, of 
T Covington, Ky., has recently com- 
pleted and put into service a new 
telephone exchange at the southwest 
corner of Fourth and Court streets. While 
this exchange possesses no great departure 
from standard practice in manually oper- 
ated exchanges, it will be found replete 
with novel ideas, appointments and appli- 
ances to facilitate operating and maintain- 
ing a high standard of service. 

As shown in Fig. 1 the building is a 
two-story brick, with freestone trimming 
of a very neat design, adding artistic 
beauty to the surroundings. The interior 
arrangement of the building shows a very 
complete and liberal design from an oper- 
ating and maintaining standpoint. The 
relation of operators’ quarters to operating 
room and inspector’s quarters to wire 
chief, as well as relation of departments, 
have all been faithfully worked out and 
it is doubtful if there can be found an ex- 
change with so little evident stir and con- 
fusion as exists in this one. 

The building has an ultimate capacity 
of 6,000 subscribers and 1,500 trunk lines. 
The second floor is used entirely as an 
operating room. The first floor contains 
the manager’s office, apparatus room, 
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wire chiefs quarters and operators’ 
quarters, consisting of dining room, rest- 
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plenty of light and air and contains the 
inspectors’ quarters, telephone power plant, 
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Fig. 1.—ExTERIOR VIEW OF NEW TELEPHONE EXCHANGE AT CovinarTon, Ky. 


room, locker room, kitchen and toilet room. 
The basement has been arranged to afford 


heating apparatus and underground cable 
terminal room. The building is as near 
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fireproof as can be obtained. The outside 
walls are of brick and the entire floors, 
beams and supports are of ferro-concrete 
construction. In the operating room, 
manager’s offices, dining and restrooms 
hardwood floors have been laid upon the 
concrete to give a neat finish with softer 
tread. The front vestibule, halls, locker 
room and toilet are finished with very 
neat and artistic mosaic designs. The 
apparatus room and kitchen have the 
natural cement finish, ensuring against 
fire from any cause within the building. 
The entire building is heated with direct 
indirect hot-water system of heaters ; venti- 
lators have been arranged to afford a 
perfect circulation of fresh air, and every- 
thing provided that would contribute to 
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tery; every possible chance for an inter- 
ruption to the service from any source 
has been amply provided for. 

The Citizens’ Telephone Company an- 
ticipates giving with this exchange a serv- 
ice second to none in the country. This 
exchange ranks with the best and merits 
the liberal patronage it has been receiv- 
ing, as well as being a credit to the city 
of Covington. 

Mr. B. L. Kilgour is president and 
general manager, to whose labor and 
forethought is due all credit for the 
exchange. 


India-Rubber Statistics. 


The recent advance in prices of and de- 
mand for india-rubber lends especial in- 
terest to some figures just prepared by 
the Department of Commerce and Labor 
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lion pounds, or, to be exact, 49,951,326 
pounds, and the value was $34,315,180. 

In the latest month for which figures 
are available, October, the quantity im- 
ported was 5,397,981 pounds, and the 
value $3,450,840; so that if the figures 
of October are an index to the prospective 
figures for November and December, it 
seems likely that the total quantity of 
India-rubber imported during the calen- 
dar year will reach sixty million pounds, 
and the value exceed forty million dollars. 

In addition to this, sundry substitutes 
for crude rubber are, in very recent years, 
being brought in in large quantities. 
“Gutta joolatong,” or “East Indian gum,” 
a product of Borneo, which is used in 
conjunction with india-rubber in certain 


Fig. 2.—Marn SWITCHBOARD, TOLL BOARD AND CHIEF OPERATOR'S POSITION, New TELEPHONE EXCHANGE AT COVINGTON, Ky 


the comfort and health of the employés 
confined within the building. 

The switchboard is the Western Elec- 
tric standard common battery multiple- 
relay type, containing every device and 
arrangement of apparatus known in the 
art to afford rapid and efficient service. 
The power for the exchange is supplied 
from chloride accumulators. There are two 
sets of machines for charging the bat- 
teries, one generator being belted direct 
to a Dean gas engine; the other unit 
consisting of a motor-generator set with 
generator direct-connected to a General 
Electric three-phase induction motor. 


With this arrangement the chances to be 


without, power are certainly very remote. 
The ringing machines are in duplicate 
and are operated from the storage bat- 


through its bureau of statistics, which 
show the quantity and value of rubber 
imported in the United States during the 
current year and in a term of earlier 
years. These figures show that in both 
quantity and value the imports of the 
year about to end will probably exceed 
those of any earlier year. The largest 
importation in any complete fiscal year 
is fifty-five and one-fourth million pounds 
in the fiscal year 1901, and the highest 
value in any earlier year is $31,707,630 
in 1899. In the calendar year about to 
end, however, the indications are that the 
quantity imported will reach sixty mil- 
lion pounds and the value more than 
forty million dollars. In the ten months 
ending with October the quantity of crude 
rubber imported is practically fifty mil- 


lines of manufacture, has in recent years 
been imported in rapidly increasing 
quantities. The rapid increase in its use 
is indicated by the fact that the quantity 
imported into the country had been so 
small that the bureau of statistics made 
no separate record of it prior to 1899, 
when only six million pounds were 
recorded as having been imported. In 
1900 the quantity was 8,701,753 pounds; 
in 1903, 13,984,817 pounds, and in the 
ten months of the present calendar year 
for which figures are available the quan- 
tity imported was 12,265,801 pounds. 
Under modern methods much of the 
india-rubber used in shoes, garments and 
otherwise may now be recovered and by 
certain processes made fit for further use, 
and the extent to which this is now being 
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done is indicated by the fact that the 
importations of “old and scrap rubber 
fit only for remanufacture,” which 
amounted in 1894 to less than two million 
pounds, were in the fiscal year 1904 over 
twenty million pounds. 

While Brazil furnishes a much larger 
share of the rubber imported into the 
United States than does any other 
country, the share that country con- 
tributes of the grand total of our im- 
ports of that article is probably not so 
large as generally supposed. The figures 
of the bureau of statistics show that of 
the 49,951,326 pounds of crude india- 
rubber imported into the United States 
during the ten months ending with 
October, 1904, 28,282,456 pounds came 
from Brazil, while Africa, Central 
America, certain other of the South 
American countries, and the East Indies 
supplied the remainder. Practically all 
of the rubber which originated in Africa 
came by way of Europe, being accredited 
to various European countries, though, of 
course, in no case produced in those 
countries. 

The reports of the bureau of statistics 
credit the United Kingdom with over 
six million pounds and other European 
countries with over eleven million pounds, 
none of which was, of course, produced 
in those countries, since india-rubber is 
solely a tropical product. Most of the 
seventeen million pounds credited to 
Europe comes from the African colonies 
of certain European countries, though in 
some cases from colonies in the East 
Indies. 

The rapid growth in the importation 
and use of india-rubber in the United 
States is shown by the following table, 
which give the quantity and value of 
rubber imported at five-year intervals 
from 1874 to 1904: 

IMPORTS OF INDIA-RUBBER AND GUTTA- 
PERCHA, CRUDE, INTO THE UNITED 
STATES AT QUINQUENNIAL PERIODS, 
1874 TO 1904. 


Fiscal Year. Pounds’ Dollars. 
ETE Gear eee ene 14,191,320 6,196,729 
DS UY E 14,878,584 6,068,088 
TEBA as 24,574,025 13,736,004 
ESSO ees pose ee 32,339,503 12,387,131 
1894 ..........34,256,546 15,162,333 
1899 ..........58,055,887 32,041,626 
OOS ESEE 74,327,584 41,049,434 


A further evidence of the rapid growth 
in the use of rubber in the manufacturing 
industries of the United States is shown 
by the fact that the number of establish- 
ments manufacturing rubber and elastic 
goods has increased from ninety in 
1880 to 262 in 1900; the capital em- 
ployed, from six million dollars in 1880 
to thirty-nine millions in 1900; the cost 
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of materials used, from nine million dol- 
lars in 1880 to thirty-three millions in 
1900; and the value of products, from 
thirteen and three-fourths millions in 
1880 to fifty-two and one-half millions in 
1900. Practically all of this large manu- 
facture is absorbed by the home market, 
the exports of rubber manufactures hav- 
ing amounted to only $1,435,590 in the 
fiscal year 1904, while the imports of 
manufactures of rubber amounted in the 
same year to $1,157,042. 
æ- 

Recent Tests of Steam Turbines. 

A 500-kilowatt, continuous-current 
Curtis steam turbine set, erected at the 
Cork (Ireland ).electric tramway and light- 
ing system, was tested recently by Mr. 
Charles H. Merz, the object being to de- 
termine the steam consumption at dif- 
ferent loads, these being, respectively, 
one-quarter, one-half, three-quarters, full 
and one and one-quarter of full load. The 
actual results in pounds of steam per 
kilowatt-hour were as follows: at one- 
quarter load, with 28.8 inches vacuum, 
fifty-one degrees superheat, and a steam 
pressure of 155 pounds, 24.9 pounds of 
water per kilowatt-hour. At one-half load 
the consumption was 22.64 pounds, the 
vacuum being 28.6 inches, and the super- 
heat fifty-one degrees. At three-quarters 
load the consumption fell to 20.95 pounds 
of water, the vacuum being 27.9 inches, 
and the superheat seventy degrees Fahren- 
heit. At full load the consumption was 
20.6 pounds, the vacuum being 26.9 inches, 
and the superheat 104 degrees Fahrenheit. 
The steam pressure had fallen to 153 
pounds. At twenty-five per cent overload 
the consumption was twenty-one pounds 
of water, the vacuum being 26.2 inches; 
the superheat, 124 degrees; the steam 
pressure, 151 pounds. Correcting these 
figures so as to give the consumption cor- 
responding to 28.66 inches of vacuum and 
115 degrees superheat, the following are 
the results: at one-quarter load, 23.8 
pounds of water per kilowatt-hour; at 
one-half load, 21.2 pounds; at three- 
quarters load, nineteen pounds; at full 
load, eighteen pounds, and at twenty-five 
per cent overload, 17.8 pounds. 

During the first week in November the 
trials of four vessels of the British navy, 
one of which has been equipped with 
steam turbines and three with recipro- 
cating engines, were completed. The re- 
sults were favorable to the turbine equip- 
ment, as they showed an economy over 
the reciprocating engines of about twenty- 
three per cent. Thus, the turbine, in 
addition to the saving in space, increases 
in the proportion mentioned the radius 
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of action of the vessels equipped with it. 
This condition, however, obtains only 
when running at eighteen knots. For a 
lower speed the reciprocating engines show 
greater economy. The best value obtained 
for the turbine was 13.8 pounds of water 
per horse-power-hour. This is with a 
speed of twenty knots. The consumption 
of the reciprocating engines for the same 
speeds was about twenty pounds. 

> 
The Production of Platinum in 1903. 

The world’s production of platinum 
ranges annually between 160,000 and 
170,000 troy ounces, but the production 
of platinum in the United States in 1903 
was only 110 ounces (worth $2,080), 
and even that was sixteen ounces more 
than the output of the previous year. 
Russia is the fortunate country which 
produces about ninety per cent of the 
world’s platinum. The remainder comes 
mainly from Columbia, South America. 

During the year 1903 the centre of 
interest in platinum mining in the 
United States shifted from Shasta and 
Trinity counties, California, to southern 
Oregon. There, in the neighborhood of 
Grants Pass and Kerby, platinum and 
iridosmium are found in the place of 
gold. Associated with the platinum and 
gold is another heavy mineral called 
josephinite, which is a natural alloy of 
iron and nickel. It also has proved 
commercially profitable. 

The production of 110 ounces of pla- 
tinum sand does not include the platinum 
contained in the copper ores of the Ram- 
bler mines, Wyoming. It is interesting to 
note that $6,000 worth of platinum was 
obtained in 1903 in the form of slimes 
in the treatment of the copper ore and 
matte from this region. 

The imports of platinum during 1903 
show how inadequate is our home pro- 
duction. The total value of imports 
amounted to $2,055,933, which were dis- 
tributed as follows: unmanufactured, 
1,426 pounds ($328,103); ingots, bar 
sheets and wire, 6,308 pounds ($1,591,- 
941); vases, retorts and other apparatus, 
vessels and parts thereof for chemical 
uses, $128,890; articles manufactured of 
platinum, $6,999. a 

The price of pure platinum in whole- 
sale quantities at New York continued 
during the whole of 1903, as during the 
last seven months of 1902, at $19 an 
ounce. 

The above figures are taken from a 
report on the production of platinum in 
1903, which is included in the forthcom- 
ing volume, “Mineral Resources of the 
United States, 1903,” published by the 
United States Geologica] Survey, Charles 
D. Walcott, director. 
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The Quality of Telephone Service. 


ELEPHONE service wholly between 

T people in the same town or between 

correspondents in separate towns 

is subject to variations of quality in two 

principal ways. One of these is a varia- 

tion in the goodness of the actual trans- 

mission of speech, and the other is a varia- 

tion in the excellence of the steps required 

to get the lines connected for the con- 
versation, and disconnected after it. 

Excellence of service and clearness of 
transmitted speech are of the highest im- 
portance in long-distance work, and it 
has been suggested by a prominent engi- 
neer in a discussion upon this subject that 
with the best conditions of to-day, oper- 
ated in the best known way, the possible 
radius for long-distance talking from any 
point is definitely limited, and on the edge 
of the area indicated by this radius is a 
zone in which successful talking is likely 
to be out of the question at one time or 
another. In such long-distance work, 
therefore, the more important problem is 
that the lines, instruments and switching 
appliances be such as to enable the con- 
versation to be commercially satisfactory, 
and the questions having to do with the 
speed of connection and disconnection are 
relatively of smaller importance. 

In local telephone service, however, 
making up by far the greater bulk of tele- 
phone activity, it is now relativelv a 
simple matter to provide and keep in order 
satisfactorv conditions for uniformly suc- 
cessful commercial conversation. As it is 
possible wholly to eliminate primary 
batteries at the subscribers’ stations, and 
to supply current for transmission from 
a central point, the old difficulty of trans- 
mitter current supply has ceased to be a 
bugbear. The market is full of trans- 
mitters of designs good enough to ensure 
acceptable local transmission. The real 
problem, therefore, is that of getting the 
connections made and unmade at a rate 
of speed high enough to satisfy all reason- 
able expectation of the subscribers, and at 
the same time keep reasonably reduced the 
expense of switching. 

It has often heen suggested that the oper- 
ation of a telephone exchange for the pro- 
duetion of local service is nothing more 
nor less than a manufacturing problem, 
the product in such a work being local 
telephone service. In a very large degree 
this analogy is exact. and so far as it is 
so there seems to be no reason why the 
accumulated experience of manufacturers 
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of other commodities should not be utilized 
by the maker of telephone service. It 
requires but little close observation of the 
daily methods of telephone exchanges to 
find opportunity for applying the experi- 
ence of other manufacturers to the result 
of an improvement in local service, and a 
reduction of its cost. One of the most 
illuminating results of such a study is to 
reach a simple understanding of what 
local telephone service really is, and what 
are the elements of which it is composed. 

Without attempting too great a refine- 
ment, it may be said that the following 
items represent the elements which op- 
erators in manual exchanges must con- 
tribute to the making of the service: 

1. Prompt answering. 

2. Prompt disconnection. 

3. Freedom from errors in connecting 
with the called line. 

4. Promptness in connecting with the 
called line. 

5. Courtesy and the use of form. 
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tured, we must have more definite infor- 
mation and it must be such as is collected 
by patient and systematic work. 

The best method of determining the 
speed of answering is by recording the 
results of a long series of observations on 
actual calls made by the observers, and 
making an accurate analysis of the results. 
To enable the performance of a given 
operator to be studied with relation to the 
performance of others, and in comparison 
with a standard, the clearest and most 
truthful statement is found by dividing 
the test calls upon that operator into 
groups, of various numbers of whole 
seconds each, and comparing the per- 
centages of these with the whole number 
of tests. For example, assume each of the 
calls to a given position to have been 
answered in ten seconds or less, in which: 

One hundred per cent are answered in 
ten seconds or less. | 

Eighty per cent in eight seconds or less. 

Sixty per cent in six seconds or less. 


Fie. 1.—CHIEF Operator's LISTRNING CIRCUIT. 


6. Freedom from failure by busy lines. 
and failure to reply. 

7. Clear enunciation. 

8. Team work. 

It is to be admitted that there is some 
interrelation between these elements, as for 
example, that of the last assisting to ac- 
complish the first. It is also to be com- 
mented that in an effort to determine the 
quality of the service made, many 
managers are content if the answering 
service is prompt. We have long been ac- 
customed to hearing the quality of service 
measured in terms as to the number of 
seconds required to answer the subscriber's 
signal, and if such a standard were suf- 
ficient, exchanges giving quick answering 
would be found to give the best service 
in other ways. Only a little enquiry and 
service are necessary to show that this is 
rarely true: so that if we are to know 
the real quality of the service manufac- 


It is probable that a reasonably uniform 
service will show only a small percentage 
answered in three seconds or under. 

It is very simple to draw these per- 
centages in the form of a curve, and to 
sce at a glance the value of an operator 
with reference to her skill in prompt 
answering, while the average time of 
answering and the number of calls in the 
busiest hour might not give any such 
clearness of understanding. 

Prompt disconnection where relay 
boards are used is possible to an astonish- 
ingly greater degree than before the intro- 
duction of lamp signals. Observations 
made in New York city before the instal- 
lation of any relay hoards showed an 
average time required to disconnect of 
over seventeen seconds. Five years later. 
after the completion of a relay switch- 
board equipment throughout Manhattan 
island, the average time taken to discon- 
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nect was something under three seconds. 
The excellence of relay apparatus in this 
particular has led subscribers to a larger 
traffic, and to the making of calls which 
come close upon the heels of one another. 
A most important rule is that a signal 
for disconnection shall be given prompt 
attention either by the operator who made 
the connection or by a monitor who may 
be assisting; and another, still more im- 
portant, is that in the case of a flashing 
lamp, indicating a recall, such a signal 
shall be given precedence over all others. 
It goes without saying that items 3 
and 4, covering the promptness and ac- 
curacy of connecting with the called line, 
are vital, and yet that a large percentage 
of errors in these elements might exist in 
an exchange having a very high average 
speed of answering the originating call. 
Indeed it seems quite the rule that where 
the effort of the management is devoted 
toward securing and maintaining extreme 
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error is materially reduced by going one 
step further and having the operator, in 
repeating, use always the opposite form 
from that spoken by the calling subscriber. 

The old impression of the public to the 
contrary notwithstanding, the operator 
has no control over the “busy line” and 
“don’t answer” situation. It is, however, 
of high importance that the management 
should know by the analysis of repeated 
and exhaustive tests of the service, to what 
extent these troubles are degrading it. In 
addition to improving the service by the 
elimination of busy reports, there is no 
means of increasing revenue which is so 
easv and so uncertain as that which comes 
from following up the tabulated results 
of busy calls. 

It must be remembered that clear 
enunciation for telephone purposes is a 
matter wholly relative, and the ability of an 
operator in this regard can be determined 
only by a close analysis of many observa- 
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Fic. 2.—CHIEF OPERATOR'S SUPERVISING CIRCUIT. 


speed of original answering, all the other 
elements suffer in due proportion. 

As to item 5, it goes without saying, 
of course, that operators should be cour- 
teous; but it is necessary to say it, and 
keep saying it in the most effective form, 
in order to prevent human nature under 
the most exasperating circumstances from 
lapsing a little from the standard, however 
high. The use of form assists both the 
operators and the subscribers, because in 
all matters of strict routine it is much 
easier to secure high speed and great 
accuracy by making as many as possible 
of the operations automatic. The use of 
the word “number” and other well ac- 
cepted formalities has assisted greatly in 
securing speed, clear understanding, and 
accurate performance. The simple ex- 
pedient of spelling numbers by repeating 
the figures in a detached form (as “1-2-5” 
for 125) has taught subscribers the same 
expedient, and the percentage of possible 


tions from the standpoint of a subscriber. 
A trick of speech rather than a pleasant 
voice and an easy address has made the 
answering ability of many an operator 
captivating to a group of satisfied sub- 
scribers. 

By team work is meant the ability of 
a group of operators, seated side by 
side, to work together as a unit in caring 
for the service brought to them by the 
answering-jacks within their reach. In 
switchboards of the construction usual 
to-day, a call before any operator may be 
answered by her, or bv the operator at the 
right or the one at the left of her posi- 
tion. In many exchanges this advantage 
is wholly overlooked. In the period of 
general redesign of central-office equip- 
ments about eight vears ago, a switchboard 
was installed with mechanical visual 
signals and answering-jacks on a flat-top 
hoard, and an arrangement of operators 
such that the signal of any call was ex- 
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tremely prominent, and in easy reach of 
each one of four or possibly five operators. 
Associated with the line signals within 
the reach of such a group was an auxiliary 
lamp signal which would light when a 
call was made by any of the lines so 
terminating. It was found that with this 
arrangement the calls were answered in a 
strictly even manner, special rushes being 
cared for by the joint efforts of the group 
rather than serving to swamp the operator 
who happened to be in charge of the par- 
ticular section affected by the rush. 

This principle has been tried out in so 
many ways that it is astonishing that it 
is not recognized as being a vital one. 
The whole matter is accomplished by im- 
pressing upon each operator that it is her 
duty not to answer the calls of a specific 
number of lines before her, but to answer 
with such promptness as is possible any 
call which is within the reach of her 
answering equipment. 

All that is required to be known con- 
cerning the form of address and courtesy 
may be learned by a close observation of 
the operators’ work by the chief operators 
and monitors, and by the use of listening 
circuits permanently connected to the 
operators’ sets. It is naturally necessary 
that the use of these listening circuits by 
the chief operator or her assistants must 
not be known to the operators at the times 
of use, even though they may know of the 
existence of such facilities. 

Fig. 1 illustrates a simple schematic 
arrangement of such circuits, the chief 
operator’s set being marked CO, and the 
subscribers operator’s set marked A. By 
opening the contact at the key K as- 
sociated with the chief operators set. 
all sounds from her transmitter are 
kept from the listening circuit. The 
fact that the primary winding of the 
induction coil is in open circuit while this 
kev is open, increases the impedance of the 
secondary of the induction coil to a con- 
siderable degree. The condenser C in 
series with the listening circuit assists this 
high impedance in keeping the current 
taken by the listening circuit from becom- 
ing noticeable in the operator’s set. If 
desired, the condenser C may be replaced 
by a high resistance, as R. With such an 
arrangement, or one similar to it, it is 
quite impossible for an operator to know 
when such listening-in occurs. 

` For the purpose of carrying on the 
routine tests, it is of course possible to have 
an observer walk about the town, call upon 
subscribers, and make calls from their tele- 
phones. This for many years was the 
accepted method, and it had the real 
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advantage of bringing a representative of 
the operating company into contact with 
the subscribers. Experience has shown, 
and good judgment indicates, that this 
is not the best way to get good results. 
Visits upon the subscribers are impor- 
tant and necessary, but ought to be de- 
voted to the promotion of acquaintance, 
and to finding out what needs the sub- 
scriber has which remain unfulfilled, 
as well, of course, as to promoting his 
education in the use of the telephone 
service. For the making of test calls 
upon the operators, other expedients are 
available. If the office in which the 
tests are to be made is provided with an 
incoming trunk switchboard, or even an 
incoming trunk position cooperating with 
the tollboard, a trunk may be chosen at 
such a position and devoted, part of the 
time at least, to the making of test calls. 
Wires should be led from this trunk plug 
to a desk located outside of the operat- 
ing room, and having facilities for test- 
ing the called line after the plug is 
inserted, and listening upon it without 
closing it, so as to place a call before the 
operator if it is not in use. A condenser 
in series with the conductors will ac- 
complish this, and a key to short-cir- 
cuit that condenser will place a call when 
desired. A stop-watch and record sheets 
will complete the equipment for testing 
originating calls. 

It is often necessary to supervise the 
line of a given subscriber for a long 
enough time to enable it to be determined 
whether his complaints are well founded 
or not. A service-testing desk, or the 
service-testing part of the chief operator’s 
desk, should be provided with equipment 
enabling every call from such a line to 
be set in duplicate upon such a position. 
The equipment also should include means 
for knowing when a call is made for such 
a line. | l 

Fig. 2 illustrates one possible form of 
such an arrangement. When it is re- 
membered that a plug in any jack of the 
line at the switchboard proper will operate 
the cut-off relay C, and that three of the 
heavy dotted lines leading to the service 
testing set are merely attached to the 
line under test at the intermediate dis- 
tributing board, it will be seen that all 
calls, whether incoming or outgoing, may 
be observed, and that the operation and 
character of the connection may be de- 
termined by listening with such a set 
as is shown in Fig. 1. i 

All that is required is that the signal 
at the service-testing desk be such as to 
respond to calls for or calls from the 
central office; and with this in mind it 
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should be found easy to design similar 
and simple circuits to cooperate with any 
form of common battery switchboard. 
For observation upon magneto lines, a 
simple jack and bridging drop are all 
that are required, because the signal to 
the central office and the signal from it 
are electrically alike. 

There are exchanges of considerable 
size in which private branch exchanges 
have not been installed to a sufficient 
number to make that phase of the busi- 
ness a real problem in itself. These ex- 
changes are rapidly dropping into the 
minority, as it is more and more generally 
recognized that the private branch ex- 
change is a phase of telephone working 
which is equally essential to the success 
of general business and the telephone 
traftic as well. In one district of a large 
city there are more operators working 
at private branch exchange switchboards 
than are working in the central office 
which receives the trunk lines from them. 
Some such result is sure to occur in every 
exchange. Because the private branch ex- 
change operators are not under the atten- 
tion of skilled supervisors, and often be- 
cause they have other duties than the care of 
the small switchboard to perform, it is 
possible for them to degrade the general 
character of telephone service in a marked 
degree. At any reasonable sacrifice, the 
duty of the operating company is clear 
in that it should secure and retain a fair 
degree of control over private branch ex- 
change operators, and should cooperate 
with employers to the fullest extent in 
the education of the local operator and 
the principal users of the local service. 
-q> 

The Faraday Society. 

The ninth ordinary meeting of the 
Faraday Society was held November 283, 
1904, at the Institution of Electrical En- 
gineers, London, England, Mr. W. R. 
Cooper in the chair. ‘The chairman 
moved that the hearty congratulations of 
the society be tendered to the president, 
Sir Joseph Wilson Swan, on the occasion 
of the recent dignity which had been con- 
ferred upon him by the King. The 
motion was carried unanimously amid ap- 
plause. 

Professor L. Kahlenberg, Ph. D., pre- 
sented a paper on “Recent Investigations 
Bearing on the Theory of Electrolytic 
Dissociation,” which, in the absence of 
the author, was read in abstract by the 
secretary. 

In creating the theory of electrolytic 
dissociation the phenomena of actual elec- 
trolysis have played a minor part. It has 
rather been based on the observation that 
for many aqueous solutions the molecular 
conductivity increases with the dilution, 
and that the osmotic pressure, lowering of 
freezing-point, and similar phvsical con- 
stants are abnormally great. The hypothe- 
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sis is thus vitally connected with van't 
Hoff’s theory of dilute solutions which 
it generalizes in the form PV = :RT, 
where i, the so-called degree of dissocia- 
tion, is unity for non-electrolytes, and 
greater than one for electrolytes. The 
author is of opinion that the theory 1s 
supported by isolated facts only. 
Comparisons of the molecular con- 
ductivities with the freezing-points at zero 
degree and boiling plants at ninety-five 
degrees were made by the author in 1901, 
with typical solutions of electrolytes and 
non-electrolytes, and no such connection 


between those quantities as demanded by. 


the theory was found. 

According to the theory, molecular con- 
ductivities should increase with the 
volume, but in practice that is often not 
the case. 

According to the Nernst-Thomson rule, 
the dissociation is caused by the high 
specific inductive capacity of the solvent, 
but cases are cited, such as liquid hydro- 
cyanic acid, where a higher dielectric con- 
stant than water has is accompanied by 
lower conducting—and therefore ionizing 
—power. 

Additive properties are not a valid argu- 
ment favor of the theory, because they 
occur in quantities such as molecular 
heats and molecular refractions, where 
ionization is out of the question. 

The colors of solutions have been at- 
tributed to the free ions present, but cop- 
per, nickel and cobalt oleates are in- 
sulators, and yet bear the characteristic 
colors of the supposed metallic ions. 

Instantaneous reactions sometimes oc- 
cur between insulating solutions, and 
hence can not be regarded as taking place 
between the free ions present. 

A strong argument against the hypo- 
thesis is that it can not be harmonized 
with the law of mass-action. The agree- 
ments obtained by Ostwald in his ap- 
plication of the dilution law to solutious 
of weak organic acids are only very rough, 
and to electrolytes par excellence it can 
not be applied at all. Rudolphi’s and 
van’t Hoff’s amended formule are purely 
empirical. 

The power of coagulating colloids has 
been ascribed to free ions, but such power 
is not confined to solutions of electrolytes. 

Tt is in the realm of non-aqueous solu- 
tions that the theory proves especially im- 
potent. We now know of such solutions 
that conduct electricity even better than 
aqueous solutions, and yet yield higher 
molecular weights than those computed 
from the formulæ of the solutes. The 
researches of Walden on liquid sulphur 


December 17, 1904 


dioxide are quoted as being particularly 
conclusive. 

The theory has been applied to fused 
salts. The author questions the validity 
of such application to what are practically 
100 per cent solutions; the hypothesis is 
avowedly only strictly true for infinitely 
dilute solutions. 

Professor Kahlenberg docs not think 
the hypothesis can be retained even in a 
modified form. It must give way to a 
conception which takes into account the 
affinity—of the same nature as chemical 
affinity—between solvent and solute. “The 
processes of solution and chemical action 
are identical in character, and chemical 
compounds are merely the cleavage pieces 
of solutions placed under special stress or 
duress represented by the so-called purify- 
ing processes.” Thus chemical action is 
merely a special case of solution, and the 
process of solution is the general case of 
the interaction of bodies resulting from 
their specific attractions for one another. 
A dilute solution is merely a limiting 
case. The abnormal values of molecular 
weights of substances in solution as de- 
termined by change of vapor tension, 
freezing or melting-points, is mercly a 
measure of the affinity between solute and 
solvent, and has nothing to do with any 
supposed dissociation; the calculation of 
molecular conductivities is founded upon 
the erroneous supposition that the solvent 
plays no part in the conduction. Recent 
determinations of osmotic pressures by 
the author have similarly shown that these 
depend on the nature of both membrane 
and liquids, and are by no means in ac- 
cordance with the requirements of the 
gas laws. Here, again, as in solutions, 
affinity is the determining quantity. 

Mr. W. C. D. Whetham, in a written 
communication, pointed out that the prob- 
lem of the nature of solution was inde- 
pendent of the difference between elec- 
trolytes and non-electrolytes, which was 
all the theory attempted to explain. The 
ions must be conceived as being free from 
each other, not from all chemical combina- 
tion, in order to explain the observed 
phenomena of conduction. 

Professor Abegg also sent in a written 
communication. Professor Kahlenberg’s 
reasons for doubting the theory are merely 
facts, which can not be explained by the 
Arrhenius theory alone. The latter ex- 
plains that behavior of dilute aqueous so- 
lutions, where the non-ionized molecules 
are, as a rule, not associated, and not cases 
where association occurs, such as in non- 
aqueous solutions. The author further 
overlooks the fact that conductivity de- 
pends on the mobility of the ions, as well 
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as on the degree of ionization. The 
theory can be harmonized with the law 
of mass-action, as the work of Rothmund 
and Drucker and Jahn has shown. 

Dr. G. Rudorf referred to the question 
of the color of solutions, and showed that 
on the assumption that the molecule of 
copper sulphate has nearly the same light- 
absorbing properties as the ion, all difficul- 
ties disappear. The theory quite explains 
the reactions menticned in benzine solu- 
tion, if only very few ions are assumed to 
be present. 

Dr. T. M. Lowry said that Professor 
Kahlenberg’s criticisms were mostly ex- 
pended on a theory which was not the dis- 
sociation hypothesis as conceived to-day. 
The theory does hold good for concentrated 
solutions, only we are not yet able to 
measure the degree of ionization in such 
cases. The gas laws are not quite true 
for moderately dilute solutions, because 
some of the molecules of the solutes are 
in combination, and not free. He dealt 
at length with the various points raised 
by the author. 

Dr. H. Borns showed that Professor 
Kahlenberg’s capital mistake was that he 
attacked everything that had ever been 
said or done with the theory. He ignored 
recent modifications of it that the ideas 
of hydrolysis, complex ions and associa- 
tions have caused. 

A communication was received from 
Dr. H. Sand dealing with the differences 
between the theory of Clausius and that 
of Arrhenius, and discussed some of the 
approximate assumptions that lead to 
numerical disagreements in the applica- 
tions of the latter. 

Dr. C. H. Desch discussed Professor 
Kahlenberg’s experiment with copper 
oleate in benzine solution, and described 
some experiments of his own bearing on 
the subject. He thought the difficulties 
raised by non-aqueous solutions very 
serious ones. | 

Mr. F. S. Spiers drew attention to the 
theory of Traube, which gave numerical 
expressions to some of the conceptions 
of solution apparently held by Professor 
Kahlenberg, and explained the Arrhenius 
coctticient i in terms of the affinity be- 
tween solute and solvent. 

Mr. F. J. Brislee, M. Sc., communi- 
cated a paper, entitled “The Potential of 
the Hydrogen-Oxygen Cell,” which was 
read by Dr. F. M. Perkin. 

Measurements of the potential of the 


v 


N 
combination Pta, IE acid / Pto, show 


different results when the oxygen elec- 
trode is charged with oxygen electro- 


1009 


lytically, or charged by passing oxygen gas 
through the liquid. Experiments were 
made to determine the influence of hy- 
drogen peroxide, ozone and persulphuric 
acid upon the oxygen potential. The re- 
sults obtained showed that the addition 
of hydrogen peroxide lowered the oxygen 
potential, while addition of ozone and 
potassium persulphate raised it. 

By employing electrodes of extreme 
thinness (prepared by depositing platinum 
on glass), the same potential of the com- 
bination was obtained independently of 
the method employed for charging the 
electrodes. This potential showed a good 
agreement with that calculated from the 
Helmholtz formula. 

Mr. H. L. Joly, referring to the effect 
of persulphates, said that in accumu- 
lators it had been proved that their pres- 
ence did not account for the rise of 


electromotive force on charge. 
<> 


The Water Powers of Texas. 
In proportion to the size of the state, 
the water resources of Texas are not suf- 
ficiently abundant to make conditions in 


that commonwealth ideal for the farmer 
or the manufacturer. In addition to the 
main rivers of Texas there are about 
twenty streams west of the Colorado river, 
which rise in springs and constitute po- 
tential factors in the water supply and 
water power of the state. These springs 
are principally in the Edwards plateau, 
exceptions, however, being those at Fort 
Stockton, Santa Lucia, and the head of 
Toyah creek, in trans-Pecos, ‘Texas. In 
many localities the water power is only 
partially developed, but there are many 
plants in the state with modern ma- 
chinery, and which obtain a high effi- 
ciency. A large number of the plants at 
present in operation are on the Guada- 
lupe, Colorado and Brazos rivers and 
their tributaries. The Guadalupe river 
is the most effective power-generating 
stream in the state. There are other 
power plants located on the Neches and 
Sabine rivers and their tributaries. These 
plants are small, however, usually being 
of from six to thirty horse-power, and 
drive mills for ginning cotton, sawing 
lumber or grinding corn. 

The eastern part of the state is heavily 
wooded and is traversed by a number 
of small streams which are tributaries of . 
the Sabine river or the Neches river. 
They are not subject to any great fluctua- 
tions in height. Leaves, roots and low- 
growing vegetation, which cover the 
ground in this portion of the state, hold 
the water back and it flows off gradually, 
so that it is seldom necessary to shut 
down a plant on account of low water. 
In western Texas the power plants are 
of greater size, but the streams are sub- 
ject to sudden rises and falls, especially 
the streams that flow through the Ed- 
wards plateau, namely, the Colorado, 
Guadalupe and Neuces. 
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ELECTRICAL MINING NOTES. 
BY SYDNEY F. WALKER. 


A NEW FORM OF ELECTROPNEUMATIC 
DRILL. 


The idea of compressing the air to be 
used in rock drills, at the working face, 
has borne fruit in another direction. An 
English inventor has followed the method 
employed in the Siemens and Gardner elec- 
tric percussion drills, and has arranged a 
small compressor, that can easily be car- 
ried about, to be placed on the floor of 
the mine, in the immediate neighborhood 
of the hole to be drilled, the compressor 
having an electric motor attached to it 
and working it, while from the two ends 
of the compressor cylinder two hose pipes 
are taken to the drill. The drill itself 
is very similar to the usual air drill. It 
has a piston and rod, to which the drill 
is attached, and there are valves in front 
and behind the piston, admitting air to 
force the piston forward and to drive it 
back, and the usual rifled groove to give 
the twisting motion to the drill, a spring 
to cushion the drill behind, and the usual 
hand-feed gear. The main lines of the 
arrangement, compressing the air near the 
working face, and using the compressed 
air to work the drill, have long been used 
in Germany, with considerable success. 
The novelty of the present arrangement 
as I understand it is the same air is used 
over and over again, and there is no 
storage of compressed air. The suction 
side of the compressor is the exhaust side 
of the drill, and the push given to the 
piston of the drill is the push given to 
the piston of the air-compressor, the push 
being transinitted by the air. The ar- 
rangement presents certain advantages; 
as, for instance, the trouble of the freez- 
ing of the moisture carried by the air 
into the parts of the drill should be got 
rid of by expansion of the air also due 
to the heat generated in compression will 
act in the direction in which it 1s wanted, 
in the direction in which the work has 
to be done. It should add to the push 
given to the piston of the drill, and 
so increase the efficiency of the whole sys- 
tem, by cooling also that takes place. 
owing to the larger space occupied by 
the air after the drill piston has moved 
forwards, and the compressor piston has 
also begun to recede, will again be in 
the direction of greater efficiency. It 18 
always unwise to accept statements of 
what an apparatus has done in granite, 
or, in fact, under any but actual working 
conditions, and therefore Į do not lay 
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any stress on the tests stated to have been 
made, but the apparatus has, in my 
opinion, the makings of efficiency, if the 
details are properly carried out. Remem- 
bering that with the ordinary air drill 
twelve horse-power is required in the 
compressor on the surface, to drill holes 
that can be drilled with one to two horse- 
power, there is great room for invention. 
Compressing by electric motor does away 
with the great losses by leakage of air 
in transmission and the closed air cir- 
cuit arranged would appear also to get 
rid of a good many of the other losses. 


ELECTRICALLY DRIVEN FANS FOR MINES. 


I have before pointed out in these 
notes that there is a great opening for 
electrically driven fans in mines. Per- 
haps I may accentuate the statement by 
mentioning that the laws governing the 
passage of ventilating air currents are 
the same, with very trifling variations, 
as those governing the passage of elec- 
tric currents through conductors. The 
fan that is used to ventilate a coal mine 
occupies the same position, with regard 
to the ventilation, that the electric gen- 
erator does with regard to an electrical 
supply service on the continuous-current 
two-wire system, and the main airways, 
the maincast and exhaust shaft, and the 
intake and return airways occupy the 
same position as the main feeders, or 
supply cables in electric work. To 
direct an air current across a working 
face it is simply bridged across between 
the intake and return airways, just as 
a lamp or motor would be bridged across 
a pair of electrical main cables. Fur- 
ther, the pressure is greatest between the 
entrance to and exit from the fan, prac- 
tically between the top of the upcast 
and the top of the downcast shafts and 
the pressure or difference of pressure 
between the two roads becomes less and 
less as the roads recede from the shafts, 
and it is here that in my opinion elec- 
trically driven fans might do some good 
work. 


ELECTRICALLY DRIVEN AIR BOOSTERS. 

The “booster” derived, like so many 
other things electrical, from America is 
now generally used wherever it is re- 
quired to raise or lower the pressure for 
any particular purpose, and air boosters 
might be similarly employed consisting 
of fans electrically driven from the serv- 
ice of the mine, and arranged to create 
an additional pressure at different parts 
of the mine to which it is difficult to 
direct the air current, or where the 
resistance is unavoidably high as across 
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working faces awkwardly situated with 
regard to the main airways. In fact, 
I should be inclined to think that a sys- 
tem of ventilation requiring less of the 
severe draughts and experiences now on 
the main roads might be arranged, by 
a free use of air boosters for the work- 
ing faces. In pillar and stall, and panel 
working air boosters should often be of 
great service. It must be understood, 
however, that the air booster must be 
arranged in the air circuit for which 
it is to supply additional surface, and 
that the whole of the air to be dealt 
with must pass through the fan. Merely 
churning of the air will not do. A 
distinct difference of pressure must be 
created between the two sides of the fan, 
inlet and outlet, by reason of which air 
either passes into the road to be venti- 
lated, or is sucked through the road from 
the main intake. 

The pressures used with ventilating 
currents are very small. They are 
measured in inches of water gauge, one- 
inch pressure representing rather over 
half an ounce per square inch. In British 
mines, very low pressures, two inches, and 
thereabouts are used, as British mining 
engineers consider it safer. On the con- 
tinent much higher pressures, up to five 
and six-inch water gauges are used. The 
pressures created by screw fans are very 
small indeed, never greater than one- 
half-inch water gauge, but with cen- 
trifugal fans practically any pressure can 
be obtained. In my opinion there will 
be places in coal and other mines where 
screw fans used as “air boosters” will do 
good service by giving the air current a 
boost in a particular direction. 


THE POWER REQUIRED. 


The power required for driving fans 
follows the same laws, practically as elec- 
tric currents. The weight of air moved 
per minute, multiplied by the distance 
through which it is moved in feet, divided 
by 33,000, gives the horse-power in the 
air: this multiplied by the figures for the 
efficiency of the fan, and of the electric 
motor driving it, give the electrical energy 
that must be delivered at the motor 
terminals. 

Put in the form of an equation where 


is the power required, has the pressure. 
or its equivalent column of air, and Q is 
the number of cubic feet of air moved 
per minute, and X the weight of a cubic 
foot of air. Tt is worth noting that the 
pressure created by a centrifugal fan 


ay 
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varies as the square of its speed with a 

constant resistance. 

ELECTRICAL AIR BOOSTERS IN METAL- 
LIFEROUS MINES. 

But it is in metalliferous mines, gold 
mines, tin mines, and the like, where the 
electrically driven air booster should be 
of the greatest service. In coal mining 
ventilation is well understood, and if it 
is not always as well carried out as it 
should be, it is not due to ignorance. 
Colliery managers find in some cases, and 
think they do in others, that it is cheaper 
to increase the power of the fan, than 
to keep the roads in such condition, of- 
fering as few obstacles and as smooth 
surfaces as possible, so that the resistance 
to the air current is reduced to a mini- 
mum, but with metalliferous mines, al- 
most without exception, ventilation is left 
to the care of itself. In metalliferous 
mines there are often several shafts with 
levels opening out at different depths on 
each side of the shaft, and with “winzes” 
or “raises,” small shafts, at intervals be- 
tween the levels, and connecting them. 
It is thought, that as the shafts are 


A New Danger to Telephone 


HE series alternating-current motor 
has proved to be commercially suc- 
cessful. It will eventually be in- 

stalled in connection with every inter- 
urban electric railway system, and pos- 
sibly with many urban systems. It will 
displace the direct-current motor, with 
its accompanying rotary-converter system 
and high cost of attendance. By means 
of autotransformers on the cars exceed- 
ingly high pressure can be maintained on 
the trolley wire, and the expensive feeder 
system thereby dispensed with. The first 
installations will possibly use 2,000 volts 
maximum, while the future holds a 
promise of a pressure as high as 10,000 
volts. That this new condition is a danger 
can not be denicd—a serious one, too—for 


never before, except in case of accident, 


has an alternating system been operated 
except on a highly insulated metallic 
basis. With grounded alternating trolley 
system, the neighboring telephone lines 
will be subjected to widely varving poten- 
tial, so extremely high with respect to 
earth that the present standards of tele- 
phone line construction will not be able 
to resist the effect of the strain, and it 
is safe to sav that extremely noisy lines 
will be the rule, where quiet lines exist 
at the present moment. 
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open to the atmosphere, fresh air will 
find its way in, just as it was thought 
about the Central London Railway. The 
fact is, the existence of a number of 
shafts, unless some means is taken to 
render the pressure in one or more of 
them lower, or higher than in the others. 
and to regulate the passage of the air 
from those at higher pressures to those at 
lower pressures, is against ventilation. 
Each shaft carries its own column of 
air, of about the same weight, and there 
is very little reason for movement of the 
air at all, none for what we understand 
by ventilation. 
THE REMEDY. 

The remedy is to take hold of the air 
and guide it by partitions and by booster 
fans, aided by one or more main fans, 
down one shaft, and up another, or more. 
It is of no use putting a fall at the 
entrance to a level some distance down a 
shaft without other arrangement when 
there is another level opposite it. The 
fan may draw some air from the shaft, 
but it will probably draw nearly all from 
the opposite level. If the entrance to the 


By J. C. Kelsey. 


The problem of noisy lines is not new 
to the telephone interests. The noisy 
troubles began with the are light and the 
direct-current trolley systems, and the 
prospects are that the troubles will never 
end in the march of improvements in 


lighting and power systems. The grounded 


trolley system forced the telephone inter- 
ests to put their grounded lines on a 
metallic common return basis. This make- 
shift eliminated the worst factor of dis- 
turbance, which is earth currents. But 
the metallic return line was not exempt 
from the effects of induction, and was 
noisv, though not disagrecably so. 
Fortunately ‘the inductive effects of a 
direct-current trolley system are compara- 
tively mild, as the changes in the current 
and pressure conditions are slight. One 
hears the accelerating of the car motors, 
due to the changes in the effective pressure, 
acting on the motor armatures. With 
good feeder and return conditions the 
only disturbing effect would be the slowly 
changing effective pressure, ranging from 
zero to ten or fifteen volts, governed by 
the motorman’s controller. If alternating 
current at 500 volts existed on the trolley 
wire, the changes are extreme and regu- 
lar, and the entire generator pressure is 
effective in inducing charges on the tele- 
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opposite level is closed with air-locked 
doors, which need not be very elaborate, 
the air will pass from the fan into the 
open level, and by properly arranging 
booster fans, it might be carried into 
every shaft, cruse, raise and working, and 
the foul air carried up the shaft. It is 
no good churning the air up, it must be 
directed just as an electric current is, 
by suitable paths and by differences of 
pressure in the right direction. Testing 


is not difficult in these matters. Use 


a pressure gauge if you like, but a lighted 
candle or a light ribbon will give reliable 
indications to the experienced miner, 
which way his air current is going and 
how strong it is. Electrical work is un- 
der a cloud at present. It is on the 
lower portion of the trade curve, and the 
keen competition in mining with the 
labor difficulty in some mining districts, 
reaches the question of ventilation, are 
of very good importance and should af- 
ford a good opening. A well managed 
British coal mine is a fairly healthy 
spot, a metalliferous mine is very rarely 
so. : 


Lines. 


phone lines. It would seem then that 
the alternating note would be fifty times 
louder, and would act to the exclusion of 
all other sounds. 

The metallic circuit eliminates the in- 
ductive effects if the wires are of same 
size and resistance, judiciously transposed, 
and all conditions balanced. Whatever 
the amount of the charges they will be 
neutralized, and the bridged receivers will 
detect nothing. As the charges have a 
potential slightly above ground, due to 
changes in the 500-volt direct-current 
trolley potential, the resistance of the insu- 
lation must be great enough to prevent 
leakage. But text-books sav that there 
must be leakage, as it tends to reduce the 
capacity of a line and gives voice tones 
clearness at the expense of volume. But 
this leakage must be well distributed all 
along the line. Whether this leakage wili 
be a benefit under the new conditions to 
be met is a question. 

Mr. Ralph Mershon explains the static 
induction effect of charged clouds upon 
transmission wires somewhat in this man- 
ner (American Institute of Electrical 
Engineers, Niagara Falls): suppose a 
cloud heavily charged with positive elec- 
tricity approaches a transmission line. 
There is induced a negative bound charge 
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and a free positive charge. If the cloud 
moves up slowly, the free positive charge 
will have time to escape through the 
natural leakage of the line. But if the 
cloud moves up swiftly, the free positive 
charges accumulate, because the leakage 
can not carry it away, therefore attain a 
high potential and jump across the insu- 
lation to ground. If the cloud moves away 
slowly the negative bound charge is set 
free and escapes through the leakage. 
But if the cloud is suddenly discharged, 
as lightning, then the negative bound 
charge is set free so suddenly that the 
natural leakage of the line can not begin 
to carry off enough of the charge to pre- 
vent an extremely great accumulation of 
charge, and it breaks through the insu- 
lation to ground. 

The alternating current on the trolley 
acts upon the telephone lines a great deal 
like the passing cloud acts upon the trans- 
mission line. As the pressure rises from 
zero to maximum, positive in value, it 
induces upon the telephone wires a bound 
negative charge and a free positive charge, 
which may be presumed to escape easily, 
as leakage is a line virtue. As the posi- 
tive pressure falls to zero, the negative 
bound charge is set free, and it escapes. 
From this reasoning, it seems that a leaky 
line is advantageous. The only danger 
then would be a sudden cessation of the 
trollev pressure, in which case the bound 
charge would be so suddenly set free that 
it would exceed the leakage flow, thereby 
assume a high potential and break 
through the insulation to ground, and 
render the telephone line noisy upon the 
introduction of pressure again. 

As the potential of the alternating 
system is assumed to rise from zero to 
2,000 volts each alternation, the static po- 
tential of the telephone line would tend to 
vary from zero to 2,000 volts also, if the 
insulation was perfect. But if the insula- 
tion is absolutely perfect the free posi- 
tive charge would virtually be a bound 
one and would be neutralized by the 
negative charge being set free, hence no 
statie potential could exist. No static 
potential can exist when the wires have 
no insulation. As the perfect condition 
is not possible, and the other condition 
not commercial, we might consider the 
present ideal line possibly half way be- 
tween the two extremes. 

The wave of an alternator reveals a 
most rapid rise and fall of pressure be- 
tween certain limits, sav, -from zero to 
1,000 volts. This would mean that the 
telephone lines would be subjected to a 
sudden change from zero to 1,000 volts, 
which we may assume is so swift that 
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the leakage of our ideal line can not dissi- 
pate the charges that are alternately freed 
quickly enough to prevent the growth of 
a potential which might rise as high as 
1,000 volts, and tend to strain the line 
insulation. 

Distributed leakage is like a bridge set 
on piles, which can carry certain loads 
safely. Suppose a test made. Each time 
of crossing, the load is increased. The 
weakest pile will give away first, and we 
can be reasonably sure that no bridge 
could be built with piles absolutely equal 
in strength, nor could a chain be forged 
in which a heavy pull would break all 
the links at once instead of one link, the 
weakest one. The transmission line or 
the telephone line is subject to the same 
conditions. The telephone line now carries 
its load, and meets all requirements. But 
when subjected to a static strain, tending 
to rise to 1,000 volts value, the weakest 
part of the line will break down first, if 
within the limits of 1,000 volts, and it 
is safe to say that the insulation will break 
somewhere before the strain reaches 500 
volts. The resulting noise will make the 
lines inoperative. 

Suppose 10,000 volts on the trolley 
wire. According to the reasoning, the 
telephone lines might be subjected to 
5,000 volts, if the leakage permitted it. 
The question is, will the parts of the line 
stand anywhere near 5,000 volts of strain? 
The toll line is only separated from the 
common battery ground by a repeating 
coil and a pair of condensers. We know 
that a condenser will rarely stand a 
pressure of 500 volts, and that a repeat- 
ing coil will not stand much more. The 
present carbon arrester, with its interven- 
ing mica or piece of silk cloth, will break 
down when subjected to 500 volts strain. 
In house wiring, particularly for local 
battery work, annunciator wire, held by 
cleats, is used. It is not hard to imagine 
that such a line when connected to a toll 
line subjected to maximum ‘strain of 5,000 
volts would break down before 1,000 volts 
were reached. On the other hand, if the 
house wiring were perfect and connected 
to toll lines, our ideal line, a static po- 
tential would exist, which would be 
dangerous to some telephone users. If the 
insulation is poor, safety at the expense of 
noisy transmission is attained. Neither 
condition is desirable. How can a happy 
medium be attained ? 

That a grounded alternating condition 
of fairly high tension will work to the 
disadvantage of telephone lines has been 
known for a long time. When the New 
York Telephone Company was deciding 
to use common battery, it made every 
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possible test on the western common 
battery exchanges, which the less cautious 
western companies had considered foolish, 
possibly. Among the tests made was one 
to see if a high-tension’ alternating 
grounded condition would prove disastrous 
to the operation of the common-battery 
system. To get this condition, it 
grounded one of the legs of the three- 
phase 11,000-volt power system at Minne- 
apolis, Minn., which furnishes alternating 
current to the rotaries of the twin cities. 
No disturbance was noticed, nor at any 
future time when the grounding was acci- 
dental. 

Mr. Paul Lincoln has described the 
effects of grounding one of the legs of 
a three-phase system (American Institute 
of Electrical Engineers, March, 1903): 
“the potential that a pair of wires tends 
to assume from static induction of power 
wires is that of the neutral point of the 
system. As long as conditions are normal, 
all three legs well insulated, the neutral 
point is at earth potential.” The three 
wires act on a pair of telephone wires just 
like a well balanced, well insulated and 
well transposed metallic light or power line 
would act on a paralleling telephone line. 
Its external inductive effects are neutral- 
ized, and a grounded line could be run 
in parallel with it without disturbance. 
But “when a leak occurs, such as a broken 
insulator, the neutral point shifts in value, 
rising above earth potential. If the leak 
at the insulator becomes a dead ground, 
the neutral point of the system rises to a 
value, which is fifty-eight per cent of the 
total voltage of the system.” Grounding 
one of the legs of the 11,000-volt system 
at Minneapolis would make its neutral 
point attain a value of 6,500 volts above 
ground, and the paralleling telephone lines 
would tend to assume the same value. Mr. 
Lincoln, furthermore, adds that in prac- 
tice a great majority of railway telephone 
lines are broken down and rendered in- 
operative when such a grounding accident 
happens and telephone service is needed 
most. 

In East St. Louis there is a three-phase 
power system serving an extensive motor 
load at 2,400 volts. Last summer, during 
a storm, one of the service wires leading 
to a deserted building was burned off, and 
fell into a pool of water. It was noticed 
by the telephene people of both Bell and 
Kinloch companies that their lines in this 
neighborhood became noisy during that 
storm, and, of course, thought the trouble 
would clear when the moisture dried up 
But the trouble did not disappear that 
easily, and the power company was not 
aware of any trouble, either to itself 
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es heigl a the fallen wire Was 
quiet. Now “the en AnA 
; ese lines were of best 
modern construction, and they parallel the 
direct-current trolley line for miles. A 
condition of quiet indicated the best con- 
ditions of balance and insulation, ap- 
parently, obtainable. Yet they were 
rendered noisy by the alternating condi- 
tions. With a good ground and a total 
voltage of 2,400, the voltage of the neutral 
point rose to practically 1,400 volts, which 
induced a static potential sufficient to 
break down the insulation of every tele- 
phone line in its neighborhood. 

The power wires at Minneapolis were 
laid underground, and no disturbance has 
ever been felt from accidental grounding 
at 6,500 volts neutral potential. The St. 
Louis system, with one-fourth of the value 
of the neutral potential, easily made the 
telephone system inoperative. This sys- 
tem is overhead, and the same height of 
the telephone wires, practically. This 
leads to a suggestion of a remedy with 
which to render the grounded alternating 
trolley system harmless in its effects upon 
neighboring telephone leads. If the 
trolley wire were underground in con- 
duit or third rail on the ground no 
inductive potential could be effective on 
the telephone lines, either overhead or 
underground. With such high tension 
the third rail is impossible, and likewise 
the conduit system. The railways are 
going to build in their own aggressive way, 
and the courts will uphold them as long 
as there is an available remedy known to 
science. The telephone company will have 
to care for its trouble. 

If a ground wire or network of wires, 
three or four, put at top, bottom and at 
two sides of the telephone lead, could be 
run along the lead and well grounded at 
short intervals, the lead would be put at 


earth potential, which would not only pro- 
tect it from static strains from the trolley 
wire, but from lightning itself, that is, 
induced effects of lightning. Such a sys- 
tem of protection would not be expensive, 
and would preclude the necessity of re- 
insulating all lines and apparatus on a 
high-tension basis. 

Time did not permit a test at St. Louis 
with a ground wire shield, and consequent- 
ly a verification of the remedy suggested 
could not be made. In a short time the elec- 
trical department of Purdue University 
will be in possession of a 1,000,000-volt 
transformer, and tests will be made upon 
metallic lines of different grades of insu- 
lation with all inducing pressures from 
ee to 1,000,000 volts, which is the 
Hl practice in high-tension practice 

Possibly the danger is ove 
us hope that it ic g rdrawn. Let 
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At a recent meeting of the Philadelphia 
section of the American Electrochemical 
Society, the papers upon the electric 
smelting of iron ores which had been read 
at the International Electrical Congress 
were taken up for discussion. {n this 
connection some recent improvements in 
the Gin furnace were described. The fur- 
nace is built with a main body in which 
the steel is treated. Below this is a com- 
partment built in the form of a winding 
channel, with walls of very refractory ma- 
terial. This channel is connected in series 
with four treating basins, and in two of 
these the electrical connections are made. 
These connections are water-jacketed to 
prevent them from melting. A continuous 
flow of metal takes place from the charg- 
ing ports to the treating basins. On ac- 
count of the electrical resistance of the 
canals, the temperature is brought up to 
1,900 degrees centigrade, the temperature 
in the upper basins being 1,600 degrees 
centigrade. The furnace absorbs 7,200 
kilowatts, utilizing a current of 60,000 
amperes at 120 volts. The output is 350 
tons of steel in twenty-four hours. 

After the meeting a communication to 
the discussion was received from Mr. N. 
Lilienberg, upon the economy of electric 
smelting. It is out of the question to 
supply the electricity required by means 
of dynamos driven through steam engines, 
since in the production of steam the 
amount of heat lost in the chimney cor- 
responds to that lost in the regenerative 
steel furnace or in a blast furnace, and 
there would be, in addition, all the losses 
in the engine and dynamo, and the ex- 
pense of the installation. ‘The case is 
somewhat different when water power is 
available and coal is high, but water- 
power developments are very costly. The 
capital required becomes a serious item. 
It hardly seems possible for the electric 
furnace to compete with the blast furnace, 
if the ore must be pulverized and made 
up into briquettes with coal, even should 
wrought iron be obtained directly. 

The higher temperature available in the 
electric furnace makes it possible to use 
more lime and magnesia, and less silica, 
whereby the amount of phosphorus in the 
product is reduced. About the same re- 
sult is obtained in an ordinary open-hearth 
basic furnace, if of large size. | 

As the electrodes in the electric furnace 
do not dip into the molten steel, but only 
into the slag, there is a tendency for the 
current to pass along the upper surface, 
superheating the slag. This suggests the 


1013 


advisability of making such crucibles of 
large diameter and of limited depth. 

A recent type of furnace invented by 
Gin aims to force the current through 
the steel, instead of across the surface. 
For this purpose the bottom of the fur- 
nace is made of cast iron, cooled by water, 
and the electrical connections are made 
of the iron. This construction introduces 
a danger of cracking the cast-iron bottoms, 
due to unequal heating. Should this take 
place, and the water come in contact with 
the melted steel, the furnace would prob- 
ably blow up. | 
_ A written communication was received 
from Mr. Daniel Baker, who called at- 
tention to the fact that the increased 
temperature obtainable in the electric fur- 
nace permitted the use of a very basic 
slag. He said that the increased basicity 
of the slag is not valuable unless, at the 
same time, the temperature.is high enough 
to maintain it at a good working fluidity. 
It seems to Mr. Baker that the proper 
field for the electric furnace in the iron 
business lies, not in the manufacture of 
steel from pig, but in an operation where 
the blast-furnace process is omitted, par- 
ticularly in cases where it is not permis- 
sible—for instance, in the smelting of 
titaniferous ores. These ores are fre- 
quently low in phosphorus, sulphur and 
silica, and high in titanic acid, and so 
far have been rejected in blast-furnace 
treatment. It seems to him that the large 
deposits of this ore on the island of New- 
foundland might be profitably worked by 
this process, as there is also on the island 
an abundance of water power and prac- 
tically no coal. 

=~- => 
City of Newark to Attempt to Col- 
lect Taxes from Public Service 
Corporation. 

The city of Newark, N. J., has depu- 
tized City Counsel Joseph Coult to take 
the necessary steps to secure payment 
from the Public Service Corporation of 
an amount equivalent to five per cent of 
the annual gross earnings of the trolley 
lines in the annexed section of the city 
for the fiscal years ending April 30, 1903, 
and April 30, 1904. By the annexation 
of Clinton township to Newark, about ten 
miles of track were added to the mileage 
of the Public Service Corporation in 
Newark. This trackage is subject to the 
provisions of the contract made in 1890 
between the city and the street car com- 
panies which have since been absorbed 
by the Public Service Corporation. Among 
the provisions of this contract is one fix- 
ing a payment to the city of five per cent 
of the gross receipts of all the lines 
within the city limits. The amount im- 
mediately involved is about $3,500. 
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Reviews of 


The Efficiency of Direct-Current Driving. 


While direct-current systems may not 
be suitable for long railways it is gener- 
ally supposed that for short, busy lines 
in towns or suburbs it leaves very little 
to be desired, so far as economy or energy 
is concerned. It seems to Mr. W. M. 
Mordey worth while examining the evi- 
dence on this subject obtained from prac- 
tical working. While there may be more 
important things than efficiency—relia- 
bility and regularity for instance—it is 
interesting to examine the actual con- 
ditions of a road in operation and to 
see whether the energy efficiency there 
obtained is approximately what it is as- 
sumed to be. The Liverpool Overhead 
Railway furnishes an excellent oppor- 
tunity of investigating this subject, for 
there is not only a large amount of data 
collected from actual operation, but some 
valuable tests were made recently on 
this road which is not in any way un- 
usual, and which possesses many admira- 
ble qualities. On this road a recent im- 
provement has been made in the service 
by increasing the acceleration of the 
trains, resulting in a reduction of the 
time for the entire journey—six and one- 
half miles—from 32 to 20.4 minutes, 
the average being increased from twelve 
and one-half to nineteen miles per hour. 
The intermediate stops were eleven sec- 
onds each. The tests made on this road 
were conducted with a train consisting 
of two motor coaches and one trailer. 
It was fitted with four 100-horse-power 
motors. The seating capacity was 154 
The train, fully loaded, 
weighed fifty-six tons. When the tests 
were made the weight was 46.3 tons. A 
speed-time curve of one run is given, an 
examination of which shows that, dur- 
ing the run, 9400 kilowatt-seconds or 
2.61 kilowatt-hours were consumed. As- 
suming the traction coefficient to be fif- 
teen pounds to the lon es an averige—- 
and it could hardly be more—the useful 
energy spent in driving the train over 
the entire distance of the run, which was 
2.110 feet, is found to be 0.55 kilowatt- 
hour. This would make the overall 
locomotive efficiency for the complete 
journey twenty-one per cent. If the 
energy required to accelerate the train is 
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considered useful the efficiency is found 
to be seventy-one per cent; but the author 
does not think that this is the proper way 
to look at the problem, because it is con- 
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ceivable that a satisfactory regenerative 
method may be developed which will 
save much of the energy used in accelerat- 
ing. If the brakes were not applied to 
the train it would run for nearly 5,000 
feet instead of stopping within the 200 
as was actually the case. Summing up 
the energy account of this train it is 
found that twenty-one per cent of the 
energy consumed is useful work in mov- 
ing the train, fifty per cent is lost in 
braking, eleven per cent in motor losses, 
and eighteen per cent in starting resist- 
ances and other losses. The principal 
lesson to be learned from this is that on 
all short lines a regenerative method 
should be used instead of friction brakes. 
The results just quoted were obtained 
by an experimental train which showed 
a consumption of six and one-half kilo- 
watt-hours per train-mile. From the 
working results of the railway for the last 
six months of 1903 the consumption per 
train-mile was only 6.09 kilowatt-hours. 
The difference may possibly be due to 
the trains in regular service being lighter 
than the test train—Abstracted from the 


Electrical Magazine (London), Novem- 
ber. 


a 


The Works of Bruce Peebles & Company, at 
East Pilton, Edinburgh, Scotland. 


The business of Bruce Peebles & Com- 
pany had increased to such an extent in 
1903 that it was found necessary to leave 
the old Tay works, at Leith, and new ones 
were, in consequence, erected at East 
Pilton, near Edinburgh. The site ad- 
joins the Leith branch of the Caledonian 
railway, and has thus easy access to the 
railways of the country and to the docks 
at Glasgow and Leith. The buildings 
existing at present consist of a three- 
story office structure and a main machine 
shop 600 feet long and 160 feet wide. 
The main building is divided into three 
aisles with galleries over the outer two. 
Mach aisle is served with electric cranes 
and there are a number of two-ton jib 
cranes at various points for handling 
the work, leaving the traveling cranes 
free to transport material. Electric driv- 
ing has been adopted throughout. This 
method, in addition to its being conveni- 
ent, furnishes the customers with 
valuable object lesson. 


a 
The power sta- 
tion contains two main operating units, 
one driven by a high-speed, compound, 
condensing steam engine, and the other 
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by a gas engine. Power is distributed 
to the three-wire system at 230 and 460 
volts, the machine motors being con- 
nected across the outers. The gases from 
the producers are passed through a boiler 
which supplies enough steam for the 
needs of the plant itself. The gas is 
used also in the annealing and drying- 
out ovens. The different divisions of 
work are arranged in the shop so that 
the material progresses regularly from 
end to end. The shop is equippel with 
all the usual machines, tools and lathes. 
There are, in addition, a number of 
special tools. One of these is for form- 
ing edge-wound copper-strip field coils. 
When this strip has a rectangular shape, 
bending makes the inner portion of the 
strip thicker than the outer, giving an 
undesirable loose appearance to the fin- 
ished coil. The strip used by Bruce 
Peebles & Company is thinner on the 
inner edge so that the cross-section be- 
comes truly rectangular after it has been 
bent. The insulating material is thus 
gripped equally at the inner and outer 
edges of the coil. The spirals, after being 
wound, have a slight cut taken off, giv- 
ing the coil a pleasing appearance. Ma- 
chines of all types, from small motors 
up to 1,500-kilowatt turbo-generators, 
are manufactured.—A bstracted from the 
Electrical Engineer (London), Novem- 
ber 25, 
a 

A Protest on Behalf of Wattless Current. 

A vigorous protest is made here against 
the misleading terms, “wattless current” 
and “wattless power.” Mr. E. J. Willis 
takes the sensible stand that there 1s 
no need to consider an alternating cur- 
rent as consisting of two components 
differing in phase by ninety degrees, the 
one of these being the power component 
which does the work, and the other be- 
ing wattless or idle and producing no 
useful effect. He explains the usual 
methods of treating alternating-current 
problems, expressing preference for the 
Zeuner or Steinmetz diagram, since this 
is easily laid out with a pair of compasses 
and it represents all the conditions of a 
complete cycle. From these figures he 
shows how the term “angle of lag” has 
come into use, and the significance of the 
cosine of this angle usually termed the 
power-factor. He contends, however, 
that this should be considered rather as 
a time factor, indicating merely that the 
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current and the electromotive-force waves 
are not in phase and not that a certain 
portion of the current is idle. In fact, 
this current is not idle at all, since dur- 
ing every half-cycle it does an amount 
of work represented by multiplying it 
with the voltage, but during the next 
half-cycle it undoes this work. Thus, 
while the average value of the work done 
by this component of the current is zero, 
it actually represents work during each 
half-cycle. In fact, if instantaneous val- 
ues are considered instead of the effective 
values as indicated by the alternating- 
current instruments, the true power is 
given strictly by the product of current 
and voltage. Mr. Willis believes that if 
the student is taught to think more in 
terms of instantaneous values and to use 
the effective values only as a conven- 
ient means of obtaining the average work 
done, much of the difficulty met in ob- 
taining a clear idea of alternating-cur- 
rent work will disappear. The fact that 
Ohm’s law is always applicable, if instan- 
taneous values are considered, should be 
impressed upon the student. It should 
be shown that this is applicable to 
direct-current readings only when the 
current is so steady that the average 
value is, to all purposes, equal to the 
instantaneous value; and in alternating 
currents, if instantaneous values are 
considered, the law equally holds.—4 b- 
stracted from the Stevens Institue Indi- 
cator (Hoboken, N. J.), October. 


a 
Electrical Installations Driven by Windmills. 


For some years past the Danish govern- 
ment has been conducting experiments 
on the production of electricity by means 
of windmills. The work has been carried 
out by M. P. La Cour, of the Academy 
of Ascov, and his results are described by 
Dr. Alfred Gradenwitz. Work was first 
begun in 1891 with a small windmill, but 
in 1897 a larger driving wheel was built 
and a controlling apparatus developed 
which has given satisfaction during two 
years’ operation. The wings of the mill 
are 11.4 metres long, and are mounted so 
that they automatically present the front 
to the wind. The angle of the wings 
varies with the velocity of the wind. This 
wheel drives a dynamo through gearing 
and belts, and the latter is controlled so 
as to charge a storage battery with an 
approximately constant current. The con- 
nection of the dynamo to the batteries is 
controlled automatically by means of two 
electromagnets connected in shunt across 
the machine. The poles of the magnets 
are opposed to each other, and in the 
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gap between them is pivoted a permanent 
magnet arranged to rock backward and 
forward. To this magnet is attached a 
copper rod in a horizontal position, the 
ends turned down so as to dip into vessels 
containing mercury when the permanent 
magnet rocks in one direction, and to 
open the circuit when it is thrown in the 
reverse direction. Assuming the voltage 
of the dvnamo to be below normal, and 
to be increasing, a point is reached when 
the attraction and repulsion between the 
two scts of electromagnets throws the rock- 
ing magnets over, and thereby closes the 
charging circuit. The charging current 
then passes through two series coils placed 
on the magnets. The object of these is 
to open the charging circuit should the 
batteries begin to discharge through the 
dynamo. This device is quite simple in 
construction, and has proved entirely 
satisfactory in its operation. To main- 
tain the charging current constant, the 
dynamo is driven through a countershaft ; 
the latter is driven by a vertical belt. 
This countershaft is mounted on swing- 
ing arms, and a belt is led off horizontally 
to the dynamo. By this arrangement the 
tension on the vertical belt can be regu- 
lated so that the driving torque will not 
exceed a certain value. By this simple 
arrangement the speed of the gener- 
ator is .varied independently of the 
speed of the windmill and of the 
voltage of the batteries, so as to deliver 
a nearly constant charging current. Tests 
have shown that this charging current 
will vary only one ampere in forty when 
the voltage of the generator varies from 
110 to 160, while the speed of the dynamo 
varies from 837 to 1,060 revolutions per 
ininute. Since the power delivered to the 
dynamo is proportional to its speed and 
to the resisting torque, the watts delivered 
are nearly proportional to the speed at 
which it is driven. This ratio is found to 
hold closely in practice. The question 
of controlling the generator having been 
solved in this way, a study of windmills 
has been carried out, giving some inter- 
esting and unexpected results. It has 
been found that a plane wing will develop 
only one-half as much power as one which 
is curved. The maximum power obtain- 
able with a plane wing is only forty-two 
gramme-metres per second per square 
metre of surface, with a wind velocity 
of one metre per second. This maximum 
is obtained if the speed of the wing is 
2.33 times that of the wind. and the angle 
of the wing is 12.5 degrees. On the other 
hand, a wing with a broken or curved 
surface may develop a maximum of 108 
gramme-metres per second, the velocity 
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of the wing being three times that of 
the wind, and its angle 7.5 degrees. As 
one cubic metre of air at a speed of one 
metre per second represents a quantity of 
energy of 64.5 gramme-metres, it is sur- 
prising that a wing with a surface area 
of one square metre is able to develop 
108 gramime-metres per second. Ifa wing 
having this same area were pushed in 
the direction of the wind, it would be 
able to develop only 11.1 gramme-metres 
with a speed of thirty-three centimetres 
per second. M. La Cour believes that 
the fact that the grooved wing will 
develop more power may be explained by 
the reactions set up when the wing is 
in motion. There is a partial vacuum 
produced behind it, and it utilizes more 
of the wind than is represented by its sur- 
face. M. La Cour has developed certain 
principles governing the construction of 
windmills for the greatest effect. It is 
convenient to employ four wings, of which 
the width shall be equal to one-fourth or 
one-fifth of the length and constant 
throughout their total length. The sur- 
face of the wing should commence at a 
distance from the axis equivalent to the 
width of the wing. The cross-section of 
the wing should be curved or broken so 
that the greatest part will be about three 
times wider than the other, and placed 
in front. The distance between the cord 
of the are and the summit of the angle 
is from three to four per cent of the 
width of the wing. <A straight line con- 
necting the extremities of the wings, front 
and rear, should form an angle of ten 


degrees in the direction of movement of 
the wing, this angle increasing continually 
toward the centre until it takes a value 
of twenty-five degrees. The speed of the 
extreme tip of the wing should be 2.43 
times that of the wind when developing 
maximum work. These conditions being 
satisfactory, the quantity of work fur- 
nished by a mill will be sixty gramme- 
metres per square metre of wing surface 
for a wind having a velocity of one metre 
per second, and it increases as the cube 
of the speed of the wind. The experi- 
mental windmill has been furnishing elec- 
trical energy to the inhabitants of the 
neighborhood, the normal load being sixty 
amperes at 220 volts. An oil engine has 
been installed in the mill as a reserve. 
The cost of this installation is 16,000 
crowns ($4.300), 3,000 crowns ($800) 
having been expended for the oil motor. 
Energy is furnished to consumers at five 
cents per kilowatt-hour for motive power, 
and at 18.7 cents per kilowatt-hour for 
lighting, the receipts being about $780 
per vear, and the expenses $215. The in- 
stallation is practically self-operating and 
requires no attention whatever during the 
dav. The attendant mav even leave the 
building.—Translited and abstracted from 
L’Electricien (Paris), November 26. 
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Electrical Patents. 


A patent (776,303, November 29) on 
an electric car truck has recently been 
granted to William Dalton, of Schenec- 
tady, N. Y., and he has assigned his 
patent to American Locomotive Com- 
pany, of the same place. “The object of 
the invention is to so construct and com- 
bine the foundation-brake rigging with 
the truck of a car as to prevent the 
imposition of side strain upon the former 
when the truck is on a curve and to enable 
the brakes to be operated by either hand 
or power mechanism, as desired, through 
separate systems of rods, so that the dis- 
abling of one system will not prevent 
the operation of the other. The inven- 
tion consists of a car frame having two 
motor trucks fitted to swivel relatively 
thereto. Brake shoes are suspended from 
the truck frames in position to be applied 
to the wheels of the truck axles, brake 
levers being coupled to these brake shoes. 
Transverse connecting members are cou- 
pled to the brake levers of a pair of 
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mechanism for simultaneous operation 
from either end of the car. 

Achille Meygret, of Paris, France, has 
patented (776,192, November 29) in this 
country a protective coating or covering for 
storage-battery plates. The object of the 
present invention is to furnish a pro- 
tective coating or covering to overlie the 
active material on the grid and retain 
such material on the grid against the 
effects of expansion and contraction of 
the active material by which the material 
becomes loosened and falls or detaches 
itself from the grid and without increas- 
ing the weight of the plate as a whole, 
or decreasing the active surface in con- 
nection with a thin plate and in no wise 
militating against the activity of the plate 
as a whole. The protective coating or cover- 
ing is a solution of tetra-acetate of cellu- 
lose or a solution of tetra-acetate of 
cellulose and tetrabutyrat of cellulose, 
either of which solutions can be used 
to make the protective coating or cover- 
ing. The plates or electrodes of a bat- 
tery can be of any usual construction, 
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ELECTRIC CAR TRUCK. 


wheels. Means are employed for main- 
taining the transverse connecting mem- 
bers in normal relation to the frames 
during the swiveling movement of the 
trucks, and to the transverse connecting 
members is coupled a power-brake mech- 
anism. Hand-brake mechanism is located 
at each end of the car and coupled to 
the transverse members of the adjacent 
outer truck axles, and connéctions are 
provided for coupling the hand-brake 


consisting of a grid and a filling of active 
material applied to the grid. The plate 
after the filling of active material has 
been applied thereto is to be dipped in 
the solution either of tetra-acetate of 
cellulose or the solution of tetra-acetate of 
cellulose and tetrabutyrat of cellulose for 
the solution to adhere to and form a coat- 
ing or covering over the active material. 
This protective coating or covering forms 
in effect a sheath or film enclosing within 
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it the active material, holding the ma- 
terial to the grid against the effects of ex- 
pansion and contraction of the active ma- 
terial in charging and discharging the 
plate. 

Isidor Deutsch, of Montreal, Canada, 
has assigned to the Electric and Train 
Lighting Syndicate, Limited, a patent 
(776,223, November 29) recently granted 
to him on means of controlling the volt- 
age from electric generators. The inven- 
tion relates to improvements in means 
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MEANS FOR CONTROLLING THE VOLTAGE FROM 
ELECTRIC GENERATORS, 


for controlling the voltage from an elec- 
tric generator, particularly generators 
subject to sudden variations in speed, and 
the object of the invention is to cheapen 
the construction of such devices and to 
provide a noiseless mechanism which 
shall be positive as a regulator in its 
operation at a minimum expenditure of 
electric energy. The invention consists, 
essentially, of a dynamo, a rheostat im 
the shunt*field circuit of said dynamo, 
a cylinder and piston operating therein, 
having a rod preferably provided with 
annular grooves, a connecting arm from 
the piston-rod to the contacts having con- 
nection with the rheostat, a solenoid, and 
suitable admission and exhaust valves 
and arms for the cylinder, the various 
parts being constructed and arranged in 
details. 
MONDES 

A few weeks ago an Otis electric ele- 
vator was shipped from Yonkers, N. Y. 
to the grand cathedral at Berlin, Germany, 
for the exclusive use of the Emperor. 
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SOME REFINEMENTS OF MECHANICAL 
SCIENCE.! 


BY AMBROSE SWASEY. 


— 


For the subject of my address, I wish 
to speak of a few of those methods and 
mechanisms which have been developed 
and perfected to such a degree of refine- 
ment that they may be considered as 
almost beyond the practical, and yet were 
it not for such refinements they could 
not possibly be made to serve the utili- 
tarian purposes which make them of such 
inestimable value to us all. 

The division and the measurement of 
time is to-day, as it has been for ages, 
among the most important of the subjects 
affecting the welfare of mankind, and as 
time has rolled on and there has been 
a better understanding of the laws govern- 


ing the universe, nearer and nearer has 


been the approach to perfection in the 
working out of these difficult problems, 
but the many limitations surrounding 
them have always kept their full solution 
somewhere in the future. 

The diurnal revolution of the earth, 
which gives the solar day, and the revo- 
lution of the earth around the sun, the 
solar year, are the arbitrary divisions of 
time marked off with the utmost pre- 
cision by the celestial bodies; and while 
the length of the solar day has, from 
before the Christian Era, been fairly well 
defined, the length of the solar year was 
but approximately known until within a 
few hundred years. 

The length of the year as counted by 
the Julian calendar was too long by eleven 
minutes and fourteen seconds, and this er- 
ror amounted to ten full days in the six- 
teen hundred years from the time the 
Julian calendar went into effect until the 
introduction of the Gregorian calendar. 

A few years ago when visiting the 
Vatican Observatory, I was particularly 
interested in the Gregorian tower, which 
forms a part of the Vatican Library 
Building. After passing through a num- 
ber of rooms which are used in connec- 
tion with the observatory, when near the 
top of the tower I was taken into the 
spacious and beautiful calendar room, the 
walls of which are covered with paintings 
of the highest order, executed centuries 
ago, under the direction of Pope Gregory 
XIII. In the centre of the room, and 
forming a part of the floor, there was a 
large marble slab, on which was cut a 
fine line exactly in the true meridian, and 
upon the line was a special mark which 
indicated the altitude of the sun at noon 


1 Abstract of the president’s address at the New York 
meeting, December, 1904. of the American Society of 
Mechanical Engineers. 
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of a certain day. On the south wall, near 
the top of the room, there was a small 
aperture through which the direct rays 
of the sun passed at noon, projecting a 
bright spot on the meridian line. 

All of this had been planned and exe- 
cuted by the astronomers in order that 
they might demonstrate the necessity of 
reforming the calendar, and when at noon 
on March 23, 1582, Pope Gregory saw 
that the altitude of the sun as shown by 
the beam of light was not for that par- 
ticular day, but for the day ten days 
previous, he directed that ten days be 
stricken from the calendar, and that day 
should be March 11 instead of March 23. 

With such precision had the astron- 
omers determined the true length of the 
year, that our present calendar with its 
intercalations will continue on for twenty 
thousand years, with an error not to ex- 
ceed a single day: 

The line on the marble slab and the 
aperture through the wall of the calendar 
room were devices simple in the extreme, 
and in this day of instruments such a 
method would hardly be considered, yet 
they served their purposes admirably, and 
the placing of that line on the true 
meridian, with an accuracy never before 
attained, was considered one of the great- 
est scientific achievements of that age. 

The sun-dial is not only the earliest, 
but the most interesting of all the numer- 
ous arrangements that have been devised 
for measuring the divisions of the day. 
Notwithstanding its limitations, it has 
been a subject which has attracted the 
brightest minds for ages.. Recently a new 
dial has been invented, by which the rays 
of the sun will indicate the true mean 
time for each day of the year, with an 
error not to exceed one minute. 

The hour-glass, which came later, was 
considered a much more practical method, 
inasmuch as it could be used either day 
or night, and because its use was not 
confined to a particular location; how- 
ever, as a timekeeper it was not satisfac- 
tory, even in those early days. 

The clepsydra or water-clock, which is 
supposed to have been invented by the 
Greeks, was found to be a much better 
timekeeper than either the sun-dial or 
hour-glass, and it was a great step in 
advance toward the accurate measurement 
of time. 

These water-clocks are to this day used 
extensively in the East, more especially 
in China. In the city of Canton there 
is a water-clock which has been running 
for eight huhdred years, and at the pres- 
ent time it is the standard clock of that 


city. 
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This clock consists of four water-jars, 
each having a capacity of eight or ten 
gallons. The jars are placed one above 
the other in the form of a terrace, the 
three upper ones being provided with a 
small orifice near the bottom through 
which the water drops into the jar next 
below, and so on down from one to the 
other until the water reaches the lowest or 
registering jar. In this there is a float 
to which is attached an upright having 
graduations for the hours and parts of 
hours, and as the water rises the time can 
be determined by noting the height of the 
float in relation to the cross-bar at the 
top of the jar. 

In this improved form of water-clock 
the variation in the flow of water due 
to the difference in height is overcome 
by having a series of jars, the outlet of 
the upper being so graduated that there 
is but little variation in the height of 
water in the second jar, and in the third 
the height remains practically uniform, 
thus ensuring a constant head for 
the water which drops into the regis- 
tering jar. At the beginning of each day 
the water is taken from below and car- 
ried up a flight of steps to the top. 

That such an arrangement has some 
elements favorable to the accurate meas- 
urements of time, there can be no doubt. 
It certainly has the element of simplicity, 


and notwithstanding its long service the 


only wear noticeable was confined to the 
steps leading to the upper jar. 

Clocks of the present type, although 
used as far back as the twelfth century 
and possibly earlier, were but fair time- 
keepers until several centuries later. 
Those which the astronomers used in 
their observatories at the end of the fif- 
teenth century were so unreliable that 
modified forms of the clepsydras of the 
ancients were used, and as they did not 
prove to be satisfactory most of the ob- 
servations were made without the use of 
clocks. 

Galileo’s beautifu: discovery of the 
isochronism of the pendulum from the 
swinging chandelier in the church at Pisa 
was of great value in many respects, but in 
none more so that in its application to 
the measurement of time. 

Soon after the great discovery the 
English clock-maker, Graham, invented 
the mercurial pendulum, by which the 
variation in its length caused by the dif- 
ference in temperature was fully compen- 
sated, and some years later Harrison, 
another English clock-maker, invented a 
compensating pendulum, which consisted 
of a series of metal bars having different 
coefficients of expansion—so that two 
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hundred years ago, as it is to-day, the 
pendulum was the nearest perfect of all 
the devices that have been employed for 
governing or controlling the motions of 
a clock mechanism. 

Every part of the clock down to the 
minutest detail has been the subject of 
study and improvement, and they are 
“made and adjusted with such precision 
and delicacy that in testing them the 
question is within how small a fraction of 
a second will they run. Not content with 
their marvelous performance when under 
normal conditions some of the finest 
astronomical clocks are surrounded by 
glass or metal cases in which a partial 
vacuum is maintained, and in order that 
the cases may not be opened or disturbed 
the winding is done automatically by 
means of electricity; the frequency 
of the winding in some cases being 
as often as once every minute. 
These clocks are set up in especially 
constructed rooms or undergroun:l 
vaults where they are free from 
jar or vibration, where the temperature 
and barometric conditions remain prac- 
tically constant, and where every possible 
precaution is taken to further minimize 
the errors of the running rate. 

A clock in the observatory at Berlin 
has run for several months under these 
favorable conditions, with a rate having 
a mean error of but fifteen one-thou- 
sandths of a second per day and a 
maximum error of thirty one-thousandths 
of a second per day. 

From the time of the invention of 
Peter Hele, in 1477, of the “Nuremburg 
animated egg” or “pocket-clock,” which 
required winding twice a day, and varied 
an hour and one-half in the same length 


of time, the development of the watch 


has kept pace with the “mother clock,” 
and followed closely to it in timekeeping 
qualities. 

The larger watch or ship chronometer, 
with its escapement so delicately made 
and adjusted that it must always be kept 
in the same position, was greatly im- 
proved through the efforts of the British 
government in 1714 by offering rewards 
of ten, fifteen and twenty thousand 
pounds to any who should make chro- 
nometers that would run so accurately 
that the longitude of a ship at sea could 
be determined within sixty, forty and 
thirty miles, and Harrison, the inventor 
of the compensating pendulum and the 
compensating balance, which is now used 
in watches, succeeded in making a chro- 
nometer, which, after being tested on a 
long vovage, was found to run so closely 
that the position of the ship was deter- 
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mined within eighteen miles, and he was 
therefore paid the full award of twenty 
thousand pounds. That historic chro- 
nometer, which marked a new era in 
navigation, is now numbered among the 
treasures of the Greenwich Observatory. 
Modern ships are equipped with chro- 
nometers so accurate and so reliable, and 
with sextants of such precision that navi- 
gators can determine their position in 
latitude and longitude within a few miles. 

The perfection attained in the measure- 
ment of time, which is of such great prac- 
tical value in nearly every sphere of life, 
would not have been possible were it not 
for the even greater refinements that have 
characterized the methods and instru- 
ments used by the astronomer in deter- 
mining the length of the day and of the 
year, which are the fundamental stand- 
ards of time. 

The division of the circle and the 
measurement of angles has ever been 
among the unsolved problems of the as- 
tronomer, yet in the instruments used 
by him circles have formed a most im- 
portant part. Long before the telescope 
was invented Tycho Brahe, the Danish 
astronomer, “the founder of modern as- 
tronomy,” constructed for his observa- 
tory instruments of various kinds having 
graduated circles and arcs of circles. 
His instruments for the most part were 
improvements on those used by Arabian 
astronomers in the cighth and ninth cen- 
turies, and these, in turn, were copied 
after similar instruments used by the 
Greeks and Egyptians a thousand years 
previous, and it is supposed that such 
instruments were used by the Chinese at 
an even earlier period, so that graduated 
circles have come down to use from the 
far-off ages. 

The longer the radius the more ac- 
curate the graduations was the principle 
upon which the early instruments were 
made. The Arabians, in about the year 
1000, built a sextant with a sixty-foot 
radius and a quadrant with a twenty- 
one-foot radius, but to Tycho Brahe is 
due the credit of constructing instruments 
having circles, much smaller in diameter 
and graduated with a greater precision 
than ever before. It was by the use of 
such improved instruments of his own 
making, and by his own observations 
which were made without a telescope or 
any means of magnification, that he was 
able to give the positions of a large num- 
ber of stars within less than one minute 
of arc from the positions given by modern 
astronomers. 

The graduation of an eight-foot mural 
circle in 1725 by Graham, of England, 
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for the National Observatory, and of an 
eight-foot quadrant by Bird in 1767 were 
notable steps in advance in the division 
of the circle and the measurement of 
angles. 

The first circular dividing engine was 
made in 1740 by Henry Hindley, of New 
York, for cutting the teeth of clock- 
wheels, and it is interesting to note that 
in the same year Huntsman, another 
clock-maker, of Sheffield, invented the 
process of making crucible steel, that he 
might have a metal suitable for the 
springs of his clocks. 

Of the several engines constructed later 
the one most successful and representing 
the greatest progress was that made by 
Ramsden in 1777. This engine, auto- 
matic in its movements, was made espe- 
cially for graduating circles, and because 
of the great precision with which he 
divided the circles of the instruments 
used by the Government the Board of 
Longitude awarded him the sum of six 
hundred and fifteen pounds. A further 
and most potent recognition of the excel- 
lence of his work lies in the fact that 
all subsequent circuiar dividing engines 
have followed closely the same general 
principles of construction embodied in the 
Ramsden engine. 

Many excellent dividing engines have 
been made that are quite sufficient in 
point of accuracy for the work for which 
they were intended, but the perfection 
required in the graduation of circles 
for astronomical instruments is such that 
it has been found to be one of the most 
difficult of all mechanical problems to 
make an engine that will meet such re 
quirements. In such an engine the chief 
essential is that the spindle carrying the 
master-plate shall be as nearly round and 
as closely fitted in its bearings as is 
possible, for the degree of excellence with 
which that work is done determines how 
closely a circle can be divided. 

It seems almost incredible that a 
well lubricated spindle of four inches in 
diameter at its largest part and tapering 
three-quarters of an inch to the foot can 
be made so nearly round and so closely 
fitted in its bearings that a movement of 
one-thousandth of an inch in or out of 
its bearings will in one case cause it to 
turn with difficulty, and in the other with 
perfect freedom, yet this has been found 
to be within the limits of mechanical re- 
finements. 

The greatest accuracy thus far attained 
in such engines is one second of arc, 
which arc, with a radius of three miles, 
equals one inch, and at twenty inches, 
which is the radius of the silver ring 
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upon which the graduations on the 
master-plate are made, a line one-thou- 
sandth of an inch in width is equal to 
twelve seconds of arc, or twelve times the 
accumulated errors of any number of di- 
visions, or twenty times the greatest 
error of any single division. 

In automatically graduating a circle, 
it has been found to be impracticable to 
cut more than six lines in a minute, and 
it requires about thirty-three hours to 
divide a circle into two-minute spaces. 
Instead of the large circles and sectors 
used by the ancients, they have been made 
smaller in diameter as the methods for 
graduating have been improved, until 
those of the more modern instruments 
are seldom more than thirty inches, and 
some of the latest meridian instruments 
have circles of but twenty-five inches. A 
twenty-five-inch circle read with a micro- 
scope having a power of forty would be 
equivalent to a circle of about eighty feet 
in diameter, and a single second of arc 
as seen through the microscope would be 
equal to 0.0024 of an inch, a quantity 
easily subdivided. 

A most important adjunct to the 
astronomer’s instrumental equipment is 
the filar micrometer. With it he de- 
termines the errors of divisions, the ec- 
centricity of his circle and measures the 
angles to within a fraction of a second; 
and when used at the eye end of the tele- 
scope he determines the positions and mo- 
tions of the stars and the distances and 
diameters of the planets. In these little 
instruments, whether of the simple or 
complex form, the chief requisites are the 
screw and the cross wires, for upon them 
the value of the observations and meas- 
urements depends. 

To make the screw of a micrometer so 
true that the errors in the threads can not 


be detected by its own magnifying power _ 


is an extremely difficult task. These 
micrometer screws are often made with 
one hundred threads to the inch, and are 
provided with graduated drums having 
one hundred divisions, the readings being 
made in tenths of a division. 

The cross wires, which are but common 
spider lines, because of their fineness 
and the remarkable qualities they possess, 
are indispensable in micrometric work. 

That the repulsive and even dangerous 
spider has plenty of enemies among the 
human family there can be no doubt, 
yet if the value of the contributions 
which it has made to the cause of science 
were generally known, it would surely 
have a greater number of friends than 
at present, and most certainly the astron- 
omer will say naught against it, for after 
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the experience of many years he has 
found that the spider furnishes the only 
thread which can be successfully used 
in carrying on his work. 

The spider lines mostly used are from 
one-fifth to one-seventh of a thousandth 
of an inch in diameter, and in addition 
to their strength and elasticity, they have 
the peculiar property of withstanding 
great changes of temperature, and often 
when measuring the sun spots although 
the heat is so intense as to crack the 
lenses of the micrometer eye-piece, yet 
the spider lines are not in the least in- 
jured. 

The threads of the silkworm, al- 
though of great value as a commercial 
product, are so course and rough com- 
pared with the silk of the spider that they 
can not be used in such instruments. 

Platinum wires are made sufficiently 
fine, and make most excellent cross wires 
for instruments where low magnifying 
powers are used, yet as the power in- 
creases they become rough and imper- 
fect. 

Spider lines, although of but a frac- 
tion of a thousandth of an inch in diam- 
eter, are made up of several thousands 
of microscopic streams of fluid, which 
unite and form a single line, and it is 
because of this that they remain true and 
round under the highest magnifying 
power. 

An instance of the durability of the 
spider lines is found at the Allegheny Ob- 
servatory, where the same set of lines in 
the micrometer of the transit instrument 
has been in use since 1859. 

The placing of the spider lines in the 
micrometer is a work of great delicacy, 
and in some micrometers there are as 
many as thirty which form a reticule, 
with lines two one-thousandths of an inch 
apart, and parallel with each other, under 
the highest magnifying power. 


Step by step from the methods of the 


Arabian astronomers to the time of Tycho 
Brahe and on down to the present day, 
improvements in the instruments and 
methods for the measurement of angles 
have been going on, until astronomers can 
measure double stars with a separation of 
one second of arc, and within less than 
one second they can define their positions 
in the heavens. 

In the realm of the measurements of 
minute linear distances, and the perfection 
of curved and flat surfaces, the refinements 
are even greater than those pertaining to 
the measurement of time and of angles. 

Most important in the linear dividing 
engine is the screw, and although much 
had been accomplished in bringing such 
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engines to a high degree of excellence, it 
was for Professor Rowland to make an 
engine which has a practically perfect 
screw; and without doubt it is in all re- 
spects the nearest perfect of al] the mech- 
anisms that have been employed for ruling 
lines exactly parallel and equally spaced. 

The Rowland engine was made es- 
pecially for ruling diffraction gratings 
which are made of speculum metal, and 
with it a metal surface has been ruled with 
160,000 lines, there being about 29,000 to 
the inch, and as many as 43,000 lines to 
the inch have been ruled. 

The gratings mostly used have from 
14,000 to 20,000 lines to the inch, and 
with such exactness is the cutting tool 
moved by the screw that the greatest error 
in the ruling does not exceed one-millionth 
of an inch. 

The production of these gratings, which 
has enabled the physicist in his study of 
the spectrum to enter fields of research 
before unknown, has not only called for 
the highest degree of perfection ever at- 
tained in the spacing of linear distances, 
but it has also called for a refinement 
most difficult in the optical surfaces upon 
which the lines are ruled. To Mr. Bras- 
hear was given the problem of producing 
such surfaces, and notwithstanding the 
many difficulties encountered in working 
and refining the speculum metal plates, 
he has made many hundred plates with 
surfaces either flat or curved with an 
error not to exceed one-tenth of a wave- 
length of light, or one four-hundred- 
thousandth of an inch. 

The established standards of length 
which are the yard of Great Britain and 
the metre of France, being made of metal, 
and liable to destruction or damage, Pro- 
fessor Michelson conceived the idea of 
determining the length of these standards 
in wave-lengths of light, which would be 


- a basis of value unalterable and inde- 


structible. 

For the purpose of carrying out these 
experiments, the interferometer was con- 
structed, an instrument which required the 
highest order of workmanship and the 
greatest skill of the optician. Again Mr. 
Brashear proved to be equal to the occa- 
sion, and made for the instrument a series 
of refracting plates, the surfaces of which 
were flat within one-twentieth of a wave- 
length of light, with sides parallel within 
one second. This was the most difficult 
work ever attempted in the refinement of 
optical surfaces. 

Professors Michelson and Morley de- 
vised a method for using the interfer- 
ometer for making the wave-length of 
some definite light an actual and practical 
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standard of length. So satisfactory was 


the result that Professor Michelson was 
invited to continue the experiments at the 
bureau of weights and measures, at 
Sèvres, France, where the standard meter, 
which is kept in an underground vault 
and inspected only at long intervals, was 
used for that important work, which oc- 
cupied nearly a year. The final result of 
the experiments shows that there are 
1,553,164.5 wave-lengths of red cadmium 
light in the French standard metre, at 
fifteen degrees centigrade. So great is the 
accuracy of these experiments, that they 
can be repeated within one part in two 
millions. Should the material standard 
of length be damaged or destroyed, the 
standard wave-length of light will remain 
unaltered, as a basis from which an exact 
duplicate of the original standard can be 
made. These two marvelous instruments, 
the Rowland dividing engine and the 
Michelson interferometer, show tl e possi- 
bilities in the perfection of linear divisions 
and the standards of length. 

We have recounted some steps of the 
progress that has been made in the meas- 
urement of time, of angles, and of length, 
together with some of the refinements in 
these measurements, but we are confronted 
with the fact that notwithstanding all that 
has been accomplished from centuries past 
down to the present time, that as ever 
before, there are many imperfections re- 
quiring new problems in mechanical 
science to be worked out for the further 
enlightenment and welfare of mankind. 


American Society of Mechanical 
Engineers. 

The fiftieth meeting of the American 
Society of Mechanica] Engineers was held 
in New York, December 6 to 9. The at- 
tendance was good, although not up to the 
usual figure, there being about 700 present 
at the meetings. Of the papers read, there 
was none of particular value to electrical 
engineers, though several of them bring 
out points of some interest. 

The paper by Mr. A. J. Bowie, Jr., on 
“Centrifugal Fans,” may be mentioned, as 
electric driving is being used very gen- 
erally for fans and pumps of this type, 
and small centrifugal pumps are coming 
into use as feed pumps in boiler plants. 

A paper entitled “Condensers for Steam 
Turbines” was read by Mr. George I. 
Rockwood. This is a condenser of the 
injector type, and, in use, it was found 
to give vacua of twenty-eight, twenty-eight 
and one-half and even twenty-nine inches. 
To obtain these high vacua very great care 
is necessary in the installation of the 
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piping. During the discussion Mr. Rock- 
wood said that he was surprised to find, 
in a number of condensing plants operat- 
ing in connection with steam turbines, 
that the vacua under normal running con- 
ditions were considerably less than those 
mentioned, although to obtain the best 
economy of operation with steam turbines 
high vacua are necessary. 

Mr. E. A. Hitchcock read a paper en- 
titled “Road Tests of Brooks’s Passenger 
Locomotives.” He described some runs 
made in actual service with one of these 
locomotives. The figures showing the 
economy of the locomotive under these 
conditions are surprising. It was found 
that the furnace and boiler evaporated ten 
pounds of water per pound of fuel, and 
that the consumption of steam was about 
twenty-nine pounds per indicated horse- 
power-hour, a performance which would 
be considered good in a stationary plant of 
equivalent output. 

Mr. Francis W. Dean, under the title 
“Forcing the Capacity of Fire-Tube 
Boilers,” read a paper which showed that 
boilers of this type have a much greater 
overload capacity than has been recognized. 
He succeeded in obtaining, under satisfac- 
tory conditions, an evaporation of steam 
equivalent to 100 per cent overload, or 
even more. 

The paper by Mr. G. C. Henning, en- 
titled “Diamond Tools,” describes, among 
other tools of this kind, a diamond die 
for drawing wire. It consists of a bronze 
block, in which a diamond is set and 
perforated by a tapering polished hole, 
through which the wire is drawn. The 
holes in these diamonds are rarely made 
larger than 0.064 inch diameter, because 
for larger sizes steel draw-plates are suf- 
ficiently accurate. The smallest dies of 
the diamond type which have come to the 
author’s notice have holes of only one mil 
in diameter, although dies having holes 
less than half of this have been called for. 
It is common practice to make the holes 
in diamond dies accurate within one ten- 
thousandths of an inch. It has been 
found that diamonds wear increasingly 
when drawing the following metals in the 
order stated: gold, silver, copper, brass, 
bronze, platinum, soft steel, nickel, iron 
and crucible steel. 

The convention was opened on Tuesday, 
December 6, by an address by the presi- 
dent, Mr. Ambrose Swasey, an abstract 
of which is given in this issue. During 
the convention, excursions were made to 
points of local interest, and a reception 
and conversazione was held at Sherry’s on 
the evening of December 8. 
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PHYSICS AND ELECTRICITY.' 


BY PROFESSOR WILLIAM HALLOCK. 


In the course of his lecture before the 
New York Electrical Society on November 
30, Professor Hallock said: 

“It is in general not very profitable to 
spend much time in evolving an elaborate 
classification of the sciences and their in- 
terrelations, nevertheless it may at timcs 
be well to take a survey of the situation, 
a sort of bird’s-eye view, without any espe- 
cial reference to the boundaries, which are 
artificial and merely useful for ready 
reference. | 

“In a way ‘physics’ should be con- 
sidered to include both the branches which 
we refer to under the name of physics 
and chemistry. Phusis and phusikos and 
ta phusika refer to the essence of all mat- 
ter and its nature; nevertheless one 
branch of the subject has so grown out 
of proportion to the original trunk 
science that it occasionally forgets its re- 
lationship. We may say that the struc- 
ture of the ‘atom’ of the chemist, the - 
ultimate nature of primordial matter, is 
considered in the domain of physics, while 
chemistry busies itself with the combina- 
tions of these atoms into molecules, the 
results of the combinations of the mole- 
cules into masses and their behavior as 
such is again physics. Every great gen- 
eralization, every marked step toward the 
goal has been in the nature of a simplifi- 
cation, a reduction, of the number of the 
unrelated phenomena of nature. Usually 
we think of physics as dealing with 
elementary mechanics, sound, heat, light, 
electricity and magnetism. Sound has 
long since been properly classed as a 
particular case of the mechanics of elastic 
matter; heat and light, and most of the 
phenomena of electricity and magnetism 
have been similarly relegated to the 
domain of the mechanics of the ‘ether,’ 
and no one doubts that the other out- 
standing puzzle, gravitation, will also fall 
into this class. It is then the mechanics 
of the ether which must hold the solution 
of all of our conundrums, and that is the 
direction in which the vast majority of 
investigators are struggling at the present 
time. What are the relations of matter 
and ether, or are they identical? That 
is the question. 

“In the latter part of ‘the seventies’ 
Sir William Crookes made a brilliant 
series of experiments upon what he then 
called ‘radiant matter.’ He showed very 
beautifully that when the greater part of 


1 Delivered before the New York Electrical Society, 
November 30, 1904. 
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the air is pumped out of a glass tube; and 
then a current of electricity sent through 
the gas by means of the electrodes, as A, 
K in the cut, that under these conditions 
there were sent out from the cathode small 
particles of matter, traveling at high 
velocities in straight lines until they 
struck the other side of the tube, or some 
intervening object. Ten or fifteen years 
later the investigation of this ‘radiant 
matter was taken up more vigorously 
and Lenard found that by placing a small 
aluminum window opposite the cathode, 
he could cause the ‘cathode particles’ to 
pass through the metal and travel some 
distance through the outside air. It has 
also been found that these particles carried 
a charge of negative electricity, and were 
consequently deflected by a static electric 
charge or by a magnetic field. In the last 
decade of the last century Reentgen dis- 
covered that where one of these particles 
was stopped by striking upon some ob- 
ject a new form of radiant energy was 
sent out. Not knowing its nature he 
called it X-rays, being recognized the 
world over as the ‘unknown quantity.’ 
Becquerel soon after discovered that 
uranium emitted a sort of radiant energy, 
which was then, called ‘Becquerel rays.’ In 
the meantime the ‘radiant matter’ of 
Crookes had come to be known as ‘cathode 
rays, and Goldstein had shown thai a 
corresponding condition of matter carry- 
ing positive electricity could be produced, 
and called it ‘canal rays.’ We have then 
the cathode rays, particles of matter 
carrying negative charges; when one of 
these particles strikes, it produces a few 
waves in the ether, an ‘ether pulse,’ as 
when a stone is thrown into a pool of 
water, this is X-rays. The radiations 
from radium and its analogues were soon 
identified as follows: the alpha rays are 
particles of matter carrying charges of 
positive electricity, traveling with a 
velocity of about 20,000 miles’ per second, 
and about the size of two atoms of hydro- 
gen, it would take 5 + 1078, i. e., 5 fol- 
lowed by 23 ciphers of these alpha par- 
ticles to weigh one gramme (a gramme is 
equal in weight to about fifteen grains). 
The alpha particles have a very slight pene- 
trating power; two ten-thousandths of an 
inch of aluminum or a sixth of an inch 
of air will cut off half the alpha radia- 
tions. The beta radiations are the radiant 
matter of Crookes, the cathode rays of 
the present, particles of matter carrying 
negative electricity; traveling with a 
velocity of 160,000 miles per second, they 
are only one two-thousandths the size of 
the alpha particle and are much more 
penetrating, one-half passing through a 
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fiftieth of an inch of aluminum or two 
inches of air. The gamma rays are like 
X-rays, a pulse in the ether, and travel 
with the velocity of light, 186,000 miles 
per second. 

“By the deflection of the alpha and 
beta particles under the influence of a 
static field or a magnetic field, it has been 
possible to determine the above facts, and 
many other independent phenomena con- 
firm them most beautifully. 

“When a current of electricity is sent 
through a solution of common salt the 
molecules are immediately involved in a 
series of interchanges; all the atoms 
of the element sodium immediately 


start toward the negative plate, because 
they carry positive charges, and all the 
atoms of chlorine start in the opposite 
direction toward the positive plate, be- 
Thus 


cause they carry negative charges. 
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we have an atom of hydrogen; sixteen 
thousand gives oxygen, etc. When a gas 
is ionized, for example, by a beta particle, 
it has one of its electrons knocked off, and 
consequently is left effectively positive, 
and the conditions are fulfilled for con- 
duction of electricity. 

“The researches of Rutherford, Soddy, 
Thomson, Ramsay, and many others have 
led to the following hypothesis as to the 
mechanics of radioactivity. 

“The very large atom of radium, some 
235 times as large as the hydrogen atom, 
is in a condition of unstable equilibrium, 
undergoing gradual disintegration, owing 
to a loss of some of its original internal 
energy. The first observable product is a 
gaseous material called by Rutherford 
‘emanation ;’ this gradually disintegrates 
farther, and as an end result we obtain 
helium, a very light inert gas, recognized 


ABCDEFK is a ‘: Braun Tube.” A is the anode; K the cathode; B a partition with a small circular opening ; 
CD are wires connecting with two parallel aluminum plates inside the tube; and EF is a screen o 


fluorescent material. Between K and B are “cathode rays.’ 


` KF is a atream of cathode rays which 


passes through the opening of Band when undisturbed strikes the screen at F. If C is given a strong 
charge of negative electricity and D a corresponding positive charge, then the particles, ‘“‘electrons,”’ of 
the cathode rays passing between these plates will be repelled by C and attracted by D and strike the 
screen at about E. because the electrons carry negative electricity. a (small circle) represents the 


large particles sent out by radium. carrying a charge of positive elect 
of about 20,000 miles per second. Beta (small blac 


city, and traveling with a velocity 
k det» repre-ents the electrons sent out by radium, 


carrying a negative charge and traveling with a velocity of about 151,000 miles per second. Gamma (the 
long wiyglers ) represents the samme rays or electric pulses ( X-rays) sent out by radium and traveling 


with the velocity of light 186, 


wW miles per second. 


e alpha particles are about twice as large as an 


atom of hydrogen and the electrons are about one-thousandth of the size of the atom of hydrogen. P 


represents & lead box containing radium, 


the mechanics of electrical conduction is 
a procession of positively charged par- 
ticles, ions, traveling in one direction 
and a corresponding procession of nega- 
tive ions in the opposite direction. This 
is the only way non-metals can conduct 
electricity. Air is ordinarily a non-con- 
ductor; it is not a metal and it has no 
positive and negative ions. Under the 
bombarding influence of the radiations 
above described, the air is broken up into 
ions and becomes a conductor, and its con- 
ductivity is a measure of the activity of 
the bombardment. Consequently we may 
use the conductivity imparted to air as 
a measure of the degree of radioactivity. 

“Professor J. J. Thomson puts forward 
the hypothesis that the small particles of 
the cathode rays are the primordial form 
of matter from which all the elements are 
built up, and proposes the name of ‘cor- 
puscle’ for them, but they are generally 
called ‘electrons.’ He even suggests very 
beautifully that the electron may be 
nothing more than a charge of negative 
electricity, and that when we have about 
a thousand of these combined with a 
neutralizing amount of positive electricity, 


by its spectrum. There are certainly other 
products, but they are not in sufficient 
quantity to be identified. Professor Ram- 
say has gone even farther, and thinks it 
possible that elements may be built up by 
bombarding into an element of lower 
atomic mass a certain number of alpha 
and beta particles. 


“If these hypotheses prove tenable, it 
would appear that all physics, all matter, 
everything is electricity, and there is 
nothing in the so-called material uni- 
verse but the ether and its mechanics.” 

A lengthened discussion followed during 
which Professor Hallock gave some most 
interesting additions to the subject matter 
of his valuable lecture. 


Convention of Illinois Electrical 
Contractors’ Association. 

The third annual convention of the 
Electrical Contractors’ Association of 
Ilinois was held at Bloomington, Ill., on 
Thursday, December 8. During the morn- 
ing session addresses were made by C. L. 
Brown, Henry Newgard and Arthur 


Brantzen, of Chicago. The electric power 
plant of the Chicago & Alton Railroad was 
inspected during the afternoon, and the 
annual banquet was held in the evening. 
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Interstate Independent Telephone Association. 


Fourth Annual Convention Held in Chicago, Ill., December 13, 


HE fourth anuual convention of the 
Interstate Independent Telephone 
Association was held at the Audi- 

torium Hotel, Chicago, Ill., December 13, 
14 and 15, 1904. 

The first session was called to order by 
President Henry A. Barnhart on Tues- 
day, December 13, at 2.30 P. M. 

There was a brief debate upon the mat- 
ter of credentials and the eligibility of 
various interests. A committee on 
credentials, including Matthews, of Ken- 
tucky, Holdoegel, of Iowa, and Fee, of 
Ohio, was appointed, after which the 
president delivered the annual address. 

Mr. Barnhart called attention to the 
continuing growth and prosperity of the 
independent telephone interests. He did 
not wish to trespass upon the data which 
the secretary had compiled, and would 
therefore make no attempt to tell in de- 
tail the achievements of the independent 
companies. He called attention to the 
long-distance connections which the in- 
dependent companies were establishing, 
and said it was imperative that entrance 
be made into Chicago. 

Mr. Barnhart bespoke for the exhibitors 
the attention of all the delegates, and 
suggested that whatever was accomplished 
at the convention, the material good 
should be carried away by the attendants 
and utilized for the perfection of service 
in their home towns. 

Following the reading of the president’s 
address, the secretary, Mr. E. M. Cole- 
man, presented his annual report. During 
the course of this report Secretary Cole- 
man, pointed out that the independent in- 
terests have, at this time, over 3,000,000 
telephones in service. The toll line sys- 
tems are being rapidly extended all over 
the country, and he expected soon to see 
a complete network reaching every town 
and city. In round numbers, 140,000 
pieces of literature had been mailed from 

the secretary’s headquarters during the 
vear 1904. Traffic arrangements of great 
importance between a number of strong, 
independent, long-distance companies had 
been made, and such steps inaugurated as 
would prove of benefit to the independent 
movement throughout the country. 

A report was called for from the ex- 
press committee, of which Mr. George N. 
Bandy, of Des Moines, Iowa, was chair- 
man. Mr. Bandy was not prepared to 
make a report, and said that enquiry had 
developed that the express companies are, 


in most cases, paying their telephone 
rentals. 

The reports of the committees on freight 
rates, railroads, on Postmaster-General 
Payne’s order, and the special committee 
on uniformity of equipment and standard- 
ization of apparatus, were deferred until 
a later session. 

Upon calling for new business, Secre- 
tary Coleman addressed the meeting con- 
cerning the question of the consolidation 
of the Interstate Independent Telephone 
Association with what is known as the 
National Association. This latter asso- 
ciation was, up to its recent convention in 
September, known as the Independent 
Telephone Association of the United 
States. Mr. Coleman said that he and 
some of his associates had taken such 
steps as would warrant them in suggest- 
ing that a plan had been outlined for the 
consolidation of these associations. 

There was a brief debate concerning 
the advisability of taking up this matter 
in open session. The consensus of 
opinion was that Secretary Coleman should 
present the matter at large, when all 
points necessary for executive treatment 
could be taken up in closed session. 

The secretary then read from the 
minutes of a conference of representatives 
of the Interstate Independent Telephone 
Association and the National Asso- 
ciation. At this meeting, which was 
held at the Auditorium Hotel, Chicago, on 
November 18, 1904, the representatives 
for the Interstate Association were E. M. 
Coleman, Charles E. Hull and Henry A. 
Barnhart, and those for the National 
Association were James B. Hoge, J. G. 
Splain and Ed L. Barber. This con- 
ference effected formal organization by 
the election of Mr. Hoge as chairman, and 
Mr. Barnhart as secretary. It was agreed 
at the conference that the Interstate 
representatives should take this matter up 
before the convention in December and sub- 
mit it to a committee to be appointed by 
the delegates at this convention. At this 
conference Mr. Coleman and Mr. Hoge 
both presented elaborate communications 
outlining the conditions and the im- 
portance of a consolidation of the two 
associations. It was the opinion of the 
joint committee, after full discussion, 
that a permanent consolidation should be 
effected; that a committee of ten be ap- 
pointed, five men representing the 
National Association, and five men repre- 


14 and 15, 1904. 


senting the Interstate Association; that 
this committee of ten determine when 
another convention of the independent 
operators should be held, which should be 
a joint meeting of the two associations, 
under the plan that might be adopted by 
the ten men constituting the joint con- 
ference. The object of this joint meeting 
would be the ratification of the work of 
the joint committee. 

The president then addressed the con- 
vention briefly upon the auspicious 
opening of the session, and Secretary 
Coleman read an invitation from the 
American Steel and Wire Company, ten- 
dering a reception at its works at Wauke- 
gan, where a demonstration would be 
made of the manufacture of telephone 
wire. This invitation was unanimously 
accepted, and, upon motion of Senator 
Hull, adjournment was taken. 

A thirty-minute recess was indulged in, 
after which the association went into ex- 
ecutive session. At the executive session 
the proposition for consolidation of the 
two associations was taken into considera- 
tion. After a thorough discussion of the 
matter, it was decided that a committee 
of five be appointed, of which the presi- 
dent of the association should be a mem- 
ber, the newly elected president and secre- 
tarv of the association two others, the 
fourth and fifth to he appointed by Presi- 
dent Barnhart. 

Following the executive session, the con- 
vention was adjourned to meet at 2 P. M., 
Wednesday, December 14. 


WEDNESDAYS SESSION. 


The morning of Wednesday, December 
14, was devoted to inspection of exhibits. 
At 2.45 P. M., President Barnhart called 
the second session to order. 

Mr. O. M. Bake being ill, his paper, 
entitled “Why Independent Telephone 
Seeurities Do Not Command the Market 
Price They Deserve According to Their 
Earning Capacity.” was passed. 

Mr. Theodore Thorward, of South 
Bend, Ind., read an interesting paper 
on “What the Independent Telephone 
Companies Owe the Public—What_ the 
Public Owes the Independent Telephone 
(‘ompanies.” The paper brought out a 
lengthy discussion. Mr. Thorward called 
attention to the necessity of giving the pub- 
lic the benefit of a good toll line connec- 
tion with surrounding independent systems. 
The question was raised as to how the 
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independent companies were to obtain 
connections with the different commercial 
centres. A number of delegates joined 
in the discussion, pointing out their ex- 
periences. 

A committee of three was appointed to 
wait on the Illinois Telephone and Tele- 
graph Company and report at the next 
session as to what the prospects would be 
for getting a connection with the city of 
«Chicago. If unable to obtain such in- 
formation by that time, this committee 
was to report at a later meeting. Messrs. 


Barber, Veneer and Thorward were ap- 
pointed to serve on this committee. 

Mr. E. D. Graham, of Mexico, Mo., 
read a paper on “Manufacturers Dutics 
and Their Dues.” He urged the manu- 
facturers to be loyal and protect the 
operator who uses his goods, and thereby 
be in a position to demand his just credit 
from the operator. 

Mr. John E. Jones, of Jonesboro, Ark., 
then read a paper on “Uniformity of 
Equipment and Standardization the Im- 
perative Demand in the Operating Field.” 
The paper was received with great in- 
terest, and a lengthy discussion followed. 
This paper pointed out the necessary ele- 
ments which enter into the successful 
manufacturing of telephone apparatus, 
and the importance of a standard line 
of instruments. Mr. Jones urged the in- 
dependent telephone companies to take 
prompt action to obtain the highest pos- 
sible standard of perfection on all its appa- 
ratus, and to adopt a given standard of 
construction, equipment and apparatus. 


THURSDAY'S SESSION. 


_ President Barnhart called the clos- 
Ing session to order at 9.30 a. M., Thurs- 
day, December 15. Messrs. Reeves, of 
Indiana; Lichty, of Iowa; Graham, of 
Missouri; Hull, of Ilinois; Mathews. of 
Kentucky; Fee, of Ohio, were appointed 
as a committee on nominations. 

The question, “why independent. tele- 
phone securities do not command the 
market price they deserve.’ was then 
taken up and discussed. It was stated 
that the proper way for the independent 
operators to secure investments in their 
plants is to first secure the support of 
their friends and neighbors who have a 
knowledge of the plant and confidence 
In the men running the company, and 
through this confidence the outsiders will 
come in and invest their monev in indc- 
pendent securities. l 

It was announced by President Rarn- 
hart that it had been decided not to 
hold a banquet, this decision being made 
after a discussion with the delegates. 

The paper on “How to Avoid Personal 
Coaracton Wan ater 
Senator Rome C. Steven en mG 
Ind., was read ' This : = ‘at a a 
how to protect the ditt ei Lees = 
from damages fo h Bee are 
ue ee personal injury. 
Ban e K een material of the best 
a used and that it be thor- 
the y  nspected by an engineer, and 

at great care be taken in building 
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lines. The operators should realize the 
difficulties that are before them, and, 
having this knowledge, endeavor to over- 
come this difficulty when equipping their 
lines. The paper brought out a number 
of experiences different companies have 
had in the different suits for personal 
injuries. A number of important de- 
cisions of suits were given. In the dis- 
cussion which followed a number of the 
operators spoke of their experiences in 
suits for personal injury. It was urged 
that the independent companies use only 
the best construction and secure the serv- 
ice of competent men. : 

The committee appointed to wait on 
the Illinois Telephone and Telegraph 
Company reported through the chairman, 
Mr. Barbour, that the president of the 
company, Mr. Wheeler, stated that if the 
independent companies would do their 
part of the work and bring their lines 
to the city limits with the assurance 
that the companies used standard equip- 
ment, that this company will be able to 
entertain a proposition in from three to 
six months to enter Chicago. President 
Wheeler stated that the Illinois Telephone 
and Telegraph Company is as anxious 
to obtain connections with the surround- 
ing operators as any one else, and would 
do all possible to push the work. 

Secretary Coleman read a report of the 
committee on Postmaster-General Payne’s 
order. | 

The following officers were elected : 

President, Theodore Gary, Macon, Mo. 

Vice-President, William R. Fee, Mil- 
ford, Ohio. 

Secretary, L. L. C. Brooks, Minne- 
apolis, Minn. 

Treasurer, A. B. Conklin, Aurora, IN. 

kixecutive board. the Hon. C. E. Hull, 
Salem, Ill.; S. S. Lichty, Vinton, Towa: 
J. G. Splain, Pittsburg, Pa.; Richard 
Valentine, Janesville, Wis.; W. Mathews, 
Mayville, Ky.; E. D. Graham, Mexico, 
Mo.; Charles W. Wells, Marion, Kan.; 
H. F. Barnhart, Rochester, Ind.; W. Guy 
Jones, Columbus, Ohio. 

The meeting was then adjourned. 

The afternoon was then devoted in 
visiting the works of the American Steel 
and Wire Company, at Waukegan, Ill. 
A special train left over the Chicago & 
Northwestern Railway at 12 noon. 
Lunch and refreshments were served on 
the train. The visitors were greatlv in- 
terested in being shown how telephone 
wire is made. The special train returned 
to Chicago at 4.30 o’clock, and the dele- 
gates expressed themselves as having 
spent a most enjoyable trip. 

EXHIBITORS AT THE CONVENTION. 


The Ericsson Telephone Company, New 
York city, was represented by Mr. J. H. 
Montag and Mr. George H. Pierce. 

The Miller Anchor Company, Norwalk, 
Ohio, was represented by Mr. G. H. 
Miller, president, and Mr. F. B. Miller, 
vice-president. 

The Fibre Conduit Company, Orange- 
burgh, N. Y., was represented by W. W. 
Smyth, Jr. 

The Gray Telephone Pay Station Com- 
pany, Hartford, Ct., was represented by 
George A. Long, Jr. 
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The Central Telephone and Electric 
Company, St. Louis, Mo., was represented 
by J. S. Cummins, president, and W. F. 
Gray. 

The Stombaugh guy anchor was ef- 
fectively represented by Mr. Claude L. 
Matthews, Jr., member of the firm of 
W. N. Matthews & Brother, of St. Louis, 
Mo., manufacturers of the Stombaugh 
guy anchor. 

The Century Telephone Company, Buf- 
falo, N. Y., was represented by W. W. 
Kidney, engineer, and Gustave F. Bauer. 

The Kester Electric Manufacturing 
Company, Chicago, Ill., was represented 
by A. G. Dickerson, J. E. Goodwin and 
E. A. Simpson. 

The Elliott Addressing Machine Com- 
pany, Chicago, Ill., was represented by 
R. St. John. 

The American Steel and Wire Com- 
pany was represented by George Chandler, 
F. R. Warner, C. J. Conklin and W. C. 
Bogue. 

Francis Beidler & Company, cedar 
poles, Chicago, Ill., was represented by 
R. R. Genge. 

A number of the exhibitors were located 
in the-Victoria and Great Northern hotels. 
-qd 
Meeting of the American Institute 


of Electrical Engineers. 
The one hundred and ninety-second 


meeting of the American Institute of 


Electrical Engineers will be held in th: 
chapter room of Carnegie Hall, 154 West 
Fifty-seventh street, on Friday, December 
23, 1904, at 8.15 P. M. 

The following paper will be presented 
and discussed: “The Maximum Distance 
to Which Power Can Be Economically 
Transmitted,’ by Ralph D. Mershon, 
member, consulting electrical engineer, 
New York and Montreal. 

à <> 
John B. McDonald in the Metro- 
politan. 

Mr. John B. McDonald, whose resigna- 
tion from the Interborough interests was 
recently announced, has been made a 
member of the executive committee and 
a vice-president of the Metropolitan 
Securities Company. Mr. McDonald was 
elected to his new offices at a meeting 
of the Metropolitan stockholders, held at 
noon, Wednesday, December 14. He takes 
the place on the board of directors which 
has been held by Mr. R. W. Meade. The 
other four members of the company’s 
directorate were reelected. 

National Carbon Company Receives 
Grand Prize. 

The National Carbon Company, Cleve- 
land, Ohio, has received a grand prize 
at the Louisiana Exposition for all of its 
carbon products, including Columbia 
enclosed are carbons and Columbia dry 
batteries. The company states that the 
Columbia carbons are to-day used in 
about ninety per cent of the enclosed arc 
lamps in service. 
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THE UNDERWRITERS’ ELECTRICAL 
MEETING. 


REVISION OF NATIONAL ELECTRICAL CODE. 


On Wednesday and Thursday, Decem- 
ber 7 and 8, the electrical committee 
of the Underwriters held their annual 
meeting at the hall of the New York 
Board of Fire Underwriters, 32 Nassau 
street, at which F. E. Cabot presided and 
C. M. Goddard was secretary. 

The object of: this meeting was to con- 
sider any propositions to amend or extend 
the National Electrical Code. This code 
was drawn in 1896 by a conference of 
representatives of the American Institute 
of Electrical Engincers, and other tech- 
nical societies of engineers, and numerous 
other electrical and insurance interests. 

This code which was adopted by the 
participators was also adopted by the 
National Board of Fire Underwriters as 
a standard, and their committee of ten 
electric specialists hold these annual mect- 
ings to consider the various suggestions 
which are offered. 

In this manner the rules have grown to 
about double the former size and the re- 
maining provisions have been so modified 
as to render the original code a mere 
nucleus of the present manual constitut- 
ing the code. 

This meeting appears to be advisory 
in that the electrical committee of ten 
members submitted a four-page sheet of 
amendments for the consideration of the 
150 persons in attendance, and beyond 
that new matters required a unanimous 
vote for their presentation to the meeting. 

However, the presentation of all printed 
amendments was accompanied by a state- 
ment on behalf of the committee whether 
it had received their approval. 

It was understood that the votes were 
to be taken as advisory expressions of the 
consensus of opinion of those present. 

There “were delegations from the so- 
cieties which first drew the code in attend- 
ance. 

The report of committees on car-wiring, 
switches and thickness of insulating ma- 
terial were received. 

The amendments which received the ap- 
proval were less numerous than usual, 
the majority of them being defeated. 

It was stated by the chair that the 
policy of the committee was to reach results 
rather than to dictate details, and it ap- 
pears as if this might well be applied to 
a revision of the present rules, which have 
year by year extended to a far greater 
length than appears to have been orig- 
inally contemplated. 


ELECTRICAL REVIEW 


BOOK REVIEWS. 


light 
“Lamp Lighting Schedule—Moon 
System for 1905.” F. B. Badt. Chicago. 
Electrician Publishing Company. Paper. 
32 pages. 3% by 5% inches. Supplied by 
the ELECTRICAL REVIEW at 10 cents. 


This moonlight schedule is based on 
mean local time, as given in the calendar 
for 1905, and applies to a latitude of 


about forty-one degrees. This means ap- 


proximately New York city, Philadelphia, 
Connecticut, Pennsylvania, New Jersey, 
Ohio, Indiana, Illinois, Nebraska, Iowa, 
southern Michigan and southern Wis- 
consin. 


“Traité Théoretique et Pratique d’Elec- 
tricité.” H. Pécheux. With additional notes 
by J. Blondin and E. Néculcéa, and a pref- 
ace by J. Violle. Paris. Librairie Ch. 
Delagrave. Cloth or paper. 720 pages. 
6% by 10 inches. 800 illustrations. Sup- 
plied by the EnLectrican Revrew—cloth. 
$5; paper, $4.25. 


This is a theoretical and practical study 
of electricity, and has been prepared for 
use in the electrical course of the National 
School of Arts and Measures, Aix, France. 
The entire subject is covered here, includ- 
ing static and dynamic electricity, the 
mathematical theory, measurements and 
instruments, and the design and construc- 
tion of electrical machinery, and its use in 
the various arts. The subject matter has 
been brought well up to date, though some 
of the apparatus described is obsolete, and 
might have been omitted. 


“Résistance, Inductance et Capacité.” 
J. Rodet. Paris. Gauthier-Villars, Imprimeur- 
Libraire. Paper. 258 pages. 51% by 9 


inches. 76 figures. Supplied by the ELEc- 
TRICAL REVIEW at $1.75. 


This is a very complete treatise on the 
three properties of electric circuits. It is 
particularly interesting, as it is an elabora- 
tion of notes made by the author, who is 
a practical engineer, and who has found 
his way of dealing with these phenomena 
useful. The book consists of three 
chapters, the first treating of resistance. 
The usual analytical consideration is fol- 
lowed, and methods of measuring are ex- 
plained, as well as measuring instruments. 
Tables of resistances of metals, alloys and 
insulating materials are included, together 
with brief descriptions of a number of 
interesting devices, such as rectifiers. 
Chapter ii deals with inductance in a 
similar manner, and chapter iii with 
capacity. 

“A. L. A. Catalogue.” Melvil Dewey, edi- 
tor. Washington, D. C. Government Print- 
ing Office. Part I (classed), 403 pages; 
part II (dictionary), 486 pages. 8 by 10 
inches. Supplied by the Superintendent of 
Documents, Washington, D. C. Cloth, 50 


cents; paper, 25 cents. Part I or part II, 
separately—cloth, 25 cents; paper, 15 cents. 


This is a catalogue of ahout 8,000 
volumes, selected as suitable for a popular 
library. It has been prepared by the New 
York State Library and the Librarian of 
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Congress, under the auspices of the Ameri- 
can Library Association Publishing Board. 
Part i gives a classified list, indexed ac- 
cording to the Dewey system; while in 
part ii the works are arranged alpha- 
betically under the authors’ names. Of 
the total number of books listed, 471 are 
devoted to natural science, and 453 to the 
useful arts, including engineering. Under 
electrical engineering there are twenty- 
three works, among them several classic 
treatises. The list, as a whole, is good for 
the purpose intended, though it is not one 
which we would recommend as a suitable 
library for the young engineer. 


a> eo —_——- 


French Imports and Exports of 
Electrical Material. 

The imports and exports of arc lamps, 
arc lamp carbons and accumulators in 
France during the past six years are here 
discussed by M. A. Liouville. The impor- 
tations of arc lamps in 1898 were valued 
at $10,000. In 1899 this had risen to 
nearly $16,000. In 1900 the value was 
$14,000, and since then has been approxi- 
mately $12,000. The greatest factor in 
this business is Germany, which furnishes 
about three-quarters of the arc lamps im- 
ported into France. The duty on arc lamps 
is about twelve per cent, which, as shown, 
is not prohibitive. The commerce in arc 
lamp carbons is in marked contrast to 
that of arc lamps, for the exportations of 
arc lamp carbons from France far exceed 
the importations. Beginning with 1898, 
the value of the carbons exported from 
France was $193,000, and it has increased 
fairly steadily until, in 1903, it was 
$355,000. The value of the carbons im- 
ported into France was, in 1898, a little 
over $14,000. This increased in 1900 to 
$45,000 and then decreased, being, 12 
1903, $16,000. The fact that the exports 
were so much greater than the imports, 
in spite of the average duty on the ex- 
ports of twenty-five per cent, is thought to 
indicate that the French carbons are of 
a superior quality. The imported carbons 
came chiefly from Germany, and the same 
country consumed the greater part of 
those exported, Belgium coming next. In 
comparison with the business in are lamp 
carbons, that done in storage batteries 1s 
small. The importation of accumulators 
into France in 1898 is valued at a little 
over $27,000. Since then the value has 
decreased rapidly until, in 1902, it fell to 
$8,000. The following year there was & 
notable increase, the value going Up to 
$23,000. The value of the storage Dori 
exported from France in 1898 was abou 
$22,500. In 1900 there was a der ath 
followed by an increase in 1901, whieh 
continued until 1902, when the eee 
tions were valued at about $30,000.— 
L' Industrie Électrique (Parts), Novem- 
ber 20. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Westinghouse Oil Circuit-Breakers. 

The Westinghouse Electric and Manu- 
facturing Company has begun the active 
sale of a new automatic coil circuit- 
breaker of especial merit, which is listed 
as its electrically operated type E. It is 
adapted to the most modern system of dis- 
tant control and is designed for voltages 
from 3,300 to 25,000. 


Systems of very high voltage and ca- 


pacity have received much attention from 
engineers, but a definite demand has 
arisen for a piece of apparatus of some- 
what smaller capacity, which shall be 
compact, reliable and suited for electrical 
operation. The Westinghouse system of 
solenoid operation is especially adapted 
to such a form of apparatus, and has 
been used in the new line of circuit- 
breakers. 

The circuit-breaker is made in single- 
pole units, each being mounted apart 
from the switchboard in a brick or con- 
crete compartment. 

Two, three and four-pole combinations 
are made by placing the units side by side. 
The base of each unit is of treated soap- 
stone and holds two heavy porcelain in- 
sulators which carry the stationary con- 
tacts and the connection to the external 


which is moved up and down by the operat- 
ing mechanism in closing or opening the 


The contacts are of the typical Westing- 
house design. The movable contacts are 


BANK OF AUTOMATIC Ort Crrcurt-BREAKERS. 


AUTOMATIC OIL CIRCUIT-BREAKER, TANK REMOVED. 
circuit. The final arc on breaking the 
circuit is taken by an arcing tip which 
may easily be replaced. 


circuit. The movable contacts are at the 
ends of a U-shaped metal casting fastened 
at the centre to a rod of treated wood, 


in the shape of truncated cones and fit 
into corresponding surfaces in the sta- 
tionary contacts which are made up of 
a number of copper springs. This ar- 
rangement not only gives a large area 
of contact, but ensures a positive contact 
over its entire surface, and entirely pre- 
vents “freezing” under any condition of 
overload. The tanks are liberally insu- 
lated and the inner surfaces so shaped 
as to reduce the amount of oil required, 
and therefore the fire risk to a minimum. 
The open position is in all cases main- 
tained by gravity. 

A simple system of levers and tog- 
gles is mounted on the top of the base 
and a powerful electromagnet is arranged 
with its movable core attached to the 
lever systems, so that when the magnet 
is energized the circuit-breaker will be 
closed. The standard voltage used on the 
solenoid is 125 volts. A second electro- 
magnet acts as a tripping coil and may 
be controlled by a relay of any desired 
type. A small single-pole double-throw 
switch is mounted on the base, and is 
operated by the motion of the levers in 
opening or closing this circuit, it controls 
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the tell-tale indicator and lamp which 
are mounted in view of the operator. 

The entire mechanism is compact and 
solid in construction, while the insula- 
tion has been carefully provided for. 
As in other Westinghouse oil circuit- 
breakers, the break takes place near the 
surface of the oil instead of at the bot- 
tom where there is almost always a cer- 
tain amount of sediment. 

These circuit-breakers have no live 
parts exposed. The oil tanks are firmly 
held in position by special holders which. 
by the simple movement of a lever, may 
be removed and all contacts examined 
without disturbing any other part of the 
circuit-breaker. 

The ultimate breaking capacity of the 
type E circuit-breakers is, for single- 
phase, 6,000 kilowatts; two-phase, 12,000 
kilowatts; three-phase, 10,400 kilowatts. 
They will open circuits of these capaci- 


ties under any condition of overload or 
short-circuit. 


_eo_—-—_—_—- 
Magnetic Tool-Lifting Device for 
Planers. 

The Niles-Bement-Pond Company, New 
York city, has devised an apparatus to 
lift a planer tool away from the cut at the 
end of the cutting stroke, and thus avoid 
wear and grinding away of the back of the 
tool. The apparatus consists of an elec- 
tromagnet and armature. The electro- 
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thus lowering the tool and raising the 
free end of the tool box. The armature 
ig released at the end of the return 
stroke. The timing is so arranged that 
no extra long stroke is required when 
this device is used. It will act equally 
well in all positions of the rail or saddles, 
and at any angle of the swing. 

Current is led into the magnet by 
means of a lamp-cord suspended from the 
top of the planer. The amount of relief 
given to the tool is regulated by a set 
screw. The device may be thrown out 
of action by means of a small switch. 
It does not interfere with the ordinary 
working of the tool and apron, and the 
apron can be lifted up for renewal of 
tools, etc., without disturbing any part 
of the tool-lifting device. 


An Electrically Driven Centrifugal 
Oil Separator. 


The centrifugal oil separator shown in 
the accompanying illustration has been 
designed by the American Tool and Ma- 
chine Company, of Boston, Mass., es- 
pecially for use in shops where the oil 
used on the machinery as a lubricating and 
cooling agent finally reaches the same drip 
pan as the chips and turnings. The pur- 
pose of the outfit is to separate by cen- 
trifugal force from these turnings, ete., 


MAGNETIC TOOL-LIFTING DEVICE FOR PLANERs. 


magnet is attached to the clapper box, 
and the armature is suspended directly 
in front of the magnet and straddling 
the tail of the tool apron. Exactly at 
the moment of reversing the electromag- 
net attracts its armature and forces the 
armature against the tail of the tool box, 


oil which ordinarily goes to waste, as it 
can not be recovered by draining. 

The material from which the oil is ex- 
tracted is placed in a movable metal pan 
having sloping sides and a bronze sleeve 
which surrounds the spindle. This pan is 
fitted into a similarly shaped casting and 
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securely fastened to the spindle. A cir- 
cular top is screwed down over the pan 
containing the oil-soaked scrap to within 
about one-sixteenth inch of its brim. 
When the machine is started up the inner 
pan revolves with the spindle, and the cen- 
trifugal force drives the oil up the sloping 
sides of the pan and out through the 


Motror-DRIVEN CENTRIFUGAL SEPARATOR. 


opening between the pan brim and lid. 
The oil then falls upon the inside of the 
outer casting and drains off through an 
inlet. 

It ordinarily takes from five to eight 
ininutes to separate the oil from 750 cubic 
inches of material. This is the capacity 
of the machine shown in the illustration. 
Oil thus recovered can be used over and 
over indefinitely. . There is, of course, 
some waste, but this is small in compari- 
son to the amount lost where no separator 
is used. In the illustration shown the 
size 1, form L motor manufactured by the 
Crocker-Wheeler Company, Ampere, N. J., 
is used to furnish the required power. This 
motor is rated at one horse-power, and 
runs at a speed of 1,250 revolutions per 
minute, driving the spindle of the sepa- 
rator through a bevel gear at 1,800 revo- 
lutions per minute. 

P 
New Electrical Specialties. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has placed on 
the market a new form of cord adjuster 


Corp ADJUSTER. 
for the manipulation of cords for sae 
descent lamps. The company 18 also ra 
manufacturer of the Dow adjuster, whi 
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has achieved great success in this field. 
The company has designed the new cord 
adjuster to be used where goods of the 
class of the Dow adjuster are not required. 
This new adjuster is designated’ as the 
“Open Cord Adjuster.” Although this 
adjuster does not roll up the cord in the 
manner of the Dow adjuster, it can be 
worked with one hand, and is satisfactory 
for many places. 

Recognizing the demand for a high- 
grade indicating switch, the company has 
recently perfected and put on the market 


INDICATING SwitTcu. 


a switch of this character which has some 
novel features. In addition to the 
hardened steel mechanism and indicating 
dial, the moving current-carrying parts 
are all insulated from the mechanism by 
sheet mica, and are loosely held for better 
contact with the stationary contacts. '[The 
binding screws are eccentrically drilled, 
giving a greater thickness for the binding 
screw thread. The whole switch is encased 
in an extra heavy cover lined with one 
piece of solid “Elastoid” fibre lining. 


These switches are made in single-pole, | 


double-pole, three-point, four-way, two and 
three-step electrolier and 500 volts. 
> 
Combination Switch and Plug 
Cutouts. 
A new line of combination switch and 
plug cutouts has been placed on the 


Two-WIRE MAIN, TWENTY-FIVE-AMPERE 
SWITCH. 


market by the H. T. Paiste Company, 
) be e . ` 
Philadelphia, Pa. These are designated as 


Two. 
WO- WIRE SINGLE-BRANCH, FIFTEEN-AMPERE 


SwItcu. 


the “P-K” panel cutouts. The line com- 
prises twenty-five and thirty-ampere mains 
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for 125 and 250-volt circuits, and single 
and double-branch blocks for both two and 
three-wire circuits. In addition to the 
six styles of cutouts in this line, the com- 
pany is prepared to furnish complete 


THREE-WIRE TO Two-WIrReE, DouBLE-BRANCH, 
FirTEEN-AMPERE SwirTCB. 


wooden panel-boxes and oak fronts, with 
quartered-oak doors for the same. 

The wooden boxes are lined throughout 
with one-eighth-inch asbestos board and 
are ready for setting in the studding. The 
fronts are mill finished, smooth and ready 
for varnishing or painting, and are com- 
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Box IN PLACE, BEFORE PLASTERING Is DONE. 


plete with hinges, rim lock and key. This 
is an entirely new line, and eliminates the 
necessity of the wireman calling upon the 
carpenter to build nis box and line it 
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Box OPEN, SHOWING WIRING. 


with two or three thicknesses of asbestos 
cloth to bring it up to the required one- 
eighth-inch thickness, and finally get a 
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mill to make the fronts. With this line 
of material at his service, the wireman can 
build his own panelboards for any number 
of circuits. The material has been ap- 
proved by the National Board of Fire 
Underwriters. 


———_»gp 


The Stroud System of Measured 
Service. 
The Controller Company of America, 
Chicago, Ill., has placed on the market a 


MEASURED SERVICE CONTROLLER. 


combination device making up a telephone 
instrument and coin collector. The accom- 
panying illustration shows the No. 1 con- 
troller mounted upon a pressed steel base 
or backboard of rectangular shape 
with rounded corners, and having a 
depth of one inch. In this base is 
mounted the self-contained switch 
used on all of the company’s ap- 
paratus. The lever extends through 
a punched slot in the left side, and 
is turned outward at an angle of 
forty-five degrees. The transmitter 
is carried on an adjustable arm he- 
low the controller, the arm bas- 
being serewed with four screws to 
the projection thrown out from the 
base. 

In the base, besides the switch 
hook, are also an induction coil 
(when used) and a strip of con- 
nectors to which the circuits termin- 
ate. The two at the left are for 
the receiver, and the two at the 
right are provided for an extension bell 


which can be placed out of view, but where 


it may be heard by the subscriber. 
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Window Lighting and Electric 
Signs. 
The American Electric Sign Company, 
133 Summer street, Boston, Mass., 18 
calling attention to its electric sign let- 
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‘ COLONIAL” ELECTRIC SIGN. 


ters for advertising purposes. The com- 
pany supplies a solid porcelain letter, 
which may be made in various sizes and 
adapted to almost any form of advertis- 


AUTOMATIC TIME SwITCa. 


ing by illumination. The solid porcelain 
letter is made by the Colonial Sign Com- 
pany. It stands out in plain relief at 
almost any distance. is weatherproof, and 
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the Reynolds Manufacturing Company, 
for turning on and off any number of 
lights for advertising signs. 

The American Electric Sign Company 
is the manufacturer of a time-switch de- 
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Electric Toys. 

The Knapp Electric and Novelty Con- 
pany, of No. 503 West  Fifty-first 
street, New York city, 18 calling 
attention to a high-class line of elec 


Toy ELECIRIC LOCOMOTIVE AND FREIGHT CAR. 


vice for turning on the current for store- 
window illumination at a predetermined 
hour. This time-switch may be set for 
any period of the night or day, and auto- 


matically opens or closes the circuit, as 
desired. 


An Adjustable Telephone Bracket. 

The accompanying illustration shows a 
new form of adjustable telephone bracket. 
This bracket is adapted for roll or flat- 


METHOD OF Usina HucHEs ADJUSTABLE 
TELEPHONE BRACKET. 


top desks, or walls or partitions. It is 
so arranged that several movements may be 
secured with different arrangements of the 
levers. The telephone is easily adjusted 
and the instrument placed out of the way 
when not in use. The attachment lug is 
so arranged that it can be applied to either 
side of the desk. 

The Eastern Telephone Manufacturing 
Company, West Chester, Pa., successor 
to the Hughes Telephone Manufacturing 
Company, is the manufacturer of this ap- 


HUGHES ADJUSTABLE TELEPHONE BRACKET. 


does not require painting or refinishing 
under long periods of service. This com- 
pany also supplies sign flashers made by 


paratus. The selling agents of this device 
are Schofield & Company, 150 Nassau 
street, New York city. 


trical toys for holiday distribution. 
The accompanying illustration shows 
the “Kenco” motor, No. 7, and the 
No. 6 electric train. The No. 7? motor is 
a miniature power machine in every re- 
spect. The field is made from electrical 
steel punchings, and the armature is of the 
drum type, with six slots. The brushes 
are adjustable while the motor is running. 
It is made with automatic-feed oil cups, 
and a pulley for driving mechanical ap- 
pliances. The machine is mounted on a 


heavy base fitted with a starting switch. 


The finish is black enamel, the brass parts 
being nickel-plated. Special windings for 
special work will be made for these motors 
if ordered in quantities. The weight is 
three and one-half pounds; height, six 
inches. The pressure is from four to eight 
volts, with current from one-half to three- 
quarters ampere. 

The electric train outfit consists of one 
locomotive, one coal car, two lengths of 
track .nine feet, each of two-inch gauge, 
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Toy ELECTRIC MOTOR. 


with cross-ties and connectors. The loco- 


: H san of 
motive is a miniature representation 


the New York Central electric locomotive. 
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fifteen radial slots in which the slats are 
free to move. P, Q and R are a set of 
bevel gears which are driven by the discs 
S and S’. Either one of these discs may 
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A New Speed Jack. 
The Reed-Morrill Electric Company, 
1035 Ridge avenue, Philadelphia, Pa., 
has placed on the market a speed jack. 
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Fro. 1.—SPEED JACK FOR OBTAINING VARIABLE SPEED WITH BELT DRIVES. 


The object is to obtain variable speed be held stationary by means of the fric- 
tion clutch W. When the speed of the 


with belt drives. The device is shown 
machine to which the jack is attached 


in section in Fig. 1. l l 
The surface of the pulleys consists of is to be varied, the shipper T is thrown 


IPEED JACK 


Drivin g Pui day Driven Pulley 
Lew Speed 


Coazvtank Speea 


Driven Pulley 
Medium Speed 


Driving Pulley 
Constant Speed 


Pull 
Drwung Pulley Driven Pulley 
Migr Speed 
Constant Speed. ean 


Fig. 2.—METHOD oF VARYING THE SPEED WITH BELT DRIVES WITH THE SPEED JACK 

one way or the other and locks S or V. 
The discs H then revolve, being driven 
through the train of gears P, Q and R, 
causing the slats on one pulley to move 
outward and the slats on the other to 


about fifteen slats D, which engage two 
discs H with spiral grooves cut in them. 
The spirals are left-handed for one pul- 
ley, and right-handed for the other. In- 
side of the discs H are two plates with 
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move inward. As the diameter of the 
pulleys changes the position of the jack 
is varied, as shown in Fig. 2, thus com- 
pensating for the different length of belt 
necessary, due to the changed diameters. 
The shipper is held in one position until 
the desired speed is attained. It is then 
placed in its midposition and the out- 
ward and inward motions of the slats 
cease, and the jack runs as a pair of 
ordinary countershaft pulleys. There is 
no tendency of the apparatus to auto- 
matically change from one speed to 
another, and no special quality of belt- 
ing is required. The speed jack is noise- 
less and is mounted on ball bearings. 
There are no end thrusts or stresses be- 
tween the component parts of the appa- 


ratus. 
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Power Plant for the Quintard Iron 
Works. 

Messrs. Bates & Neilson, consulting elec- 
trical engineers, of New York city, have 
been employed by the Quintard Iron Works 
Company to design and prepare specifica- 
tions covering a complete electric and steam 
generating power plant for the supply of 
light, power and heat to its present 
office building and shops which are lo- 
cated at avenue D and Twelfth street, 
New York city. 

It is contemplated to install two water- 
tube boilers of 150-horse-power capacity, 
each at 150 pounds steam pressure, pro- 
vision being made for the installation of 
an additional boiler should same be re- 
quired later on. The second story of this 
new power plant building will contain 
large bins for the storage of coal. 

The boilers which will be installed in 
the south end of the ground floor of the 
new building will be separated from the 
engine room by a twelve-inch brick wall. 
The steam mains will pass through this 
wall to the engine room, where they will 
feed two 100-horse-power engines, one 
fifty-horse-power engine, one nine- 
inch by ten-inch by nine-inch 
duplex air compressor and one nine-inch 
by nine-inch by nine-inch simplex air 
compressor. The feed pump for the 
boilers will be a motor-driven triplex and 
will be supplemented by a steam-driven 
duplex which will serve as an auxiliary. 

To each of the 100-horse-power 
engines will be directly connected a 
dynamo of sixty kilowatts, and to the 
fifty-horse-power engine, a thirty-kilowatt 
direct-connected dynamo. 

The current generated will be of 250 
volts direct, and by a five-panel switch- 
board, which will also be installed in the 
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engine room, will be carried to the present 
system of conductors for distribution for 
both light and power. 

The capacity of the generating plant 
as at present laid out calls for 150 kilo- 
watts in all at normal rating and pro- 
vision has been made for suitable space 
to be left for the installation of an addi- 
tional unit of sixty kilowatts in case the 
electrical requirements of this plant 
should make such an extension necessary. 

The heating system which will be in- 
stalled will be one which shall make use 
of the exhaust steam. 

The building of this power plant will 
be of brick and steel construction, and 
will replace a one-story building which 
is now used only for the storage of cast- 
ings, ete. 

The Bastian Electrolytic Meter. 

‘he Helios Manufacturing Company, 
Philadelphia, Pa., 1s making a simple type 
of modern electrolytic meter well known 
as the Bastian meter. This apparatus is 
particularly well known in England, 
where it has been in commercial use for 
some years. In this meter the electric cur- 
rent decomposes the water of an electro- 
lytic solution, the level of which is 
vradually lowered in proportion to the 
amount of current which passes. 

In older styles of electrolytic meters the 
electrolyte consisted of a very dilute so- 
lution of sulphuric acid and water, to 
which was added a non-freezing mixture. 
Platinum electrodes were used with this 
solution, requiring vulcanite tubes for sup- 
port and protection. 

In the meter as constructed to-day, and 
which represents the highest development 


in this direction, it has been found that ` 


with pure nickel electrodes immersed in an 
alkaline solution, the vulcanite tubes and 
box are not necessary. A simpler and 
stronger construction is therefore per- 
mitted. Besides this, the new alkaline so- 
lution is found to be practically non- 
freezing, and as the nickel electrodes are 
much larger, the resistance of the cell is 
reduced. The drop becomes about that 
necessary for the decomposition of water 
—a little less than two volts. The electro- 
lyte changes in resistance somewhat, ac- 
cording to its density, but as no shunt is 
required in the meter, and as all the cur- 
rent passes through the solution, there is 
no resulting error. 

At all points of the curve this electro- 
lytic meter is quite accurate and registers 
all the current which passes through it. 
This accuracy upon extremely light loads 
is important, as the meter is especially de- 
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signed for use where a large number of 
small consumers are concerned. 

The electrolytic meter is not affected by 
vibration, and is free from many of the 
alleged weaknesses of the commutator 
motor meter. 

The Bastian electrolytic meter must be 
filled with water periodically. One filling 
lasts usually from four to six months. 
The record is indicated plainly on the 
meter on a straight-line scale. This makes 
it possible for even the most unenlightened 
to understand the reading of the instru- 
ment. 

Where a three-wire service is used, two 
recording elements, enclosed in a single 
case, are employed, one being connected 


BASTIAN ELECTROLYTIC METER. 


to each of the outer mains. This arrange- 
ment shows the consumption on each side 
of the circuit. In case of trouble it is 
also advantageous, as the registration of 
the meter is not disturbed by a reversal of 
current. 

The Bastian meter will stand shipment 
to any part of the world with no loss 
from breakage. ‘The use of glass in this 
meter is confined to a simple tubular form 
of receptacle for the electrolyte. This 
tube is firmly supported and well protected 
by a metal case. 

The meter is designed particularly to 
meet the requirements of the small con- 
sumer. It is here that a reliable meter 1s 
needed—easy to install, inexpensive to 
operate, and having a low first cost. 
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The Crocker-Wheeler Company Se- 
cures an Important Contract. 

The California Gas and Electric Cor- 
poration, San Francisco, Cal., has just 
placed an order with the Crocker-Wheeler 
Company, Ampere, N. J., for three 4,000- 
kilowatt, three-phase, 13,200-volt, twenty- 
five-cycle, eighty-three revolutions, revolv- 
ing-field alternators, to be driven by 6,000- 
horse-power gas engines. The gas engines 
will be built by the Snow Steam Pump 
Company, Buffalo, N. Y. 

The Crocker-Wheeler Company, as was 
announced some time ago, has entered the 
feld of manufacturing alternating-current 
apparatus. The alternators to be delivered 
to the California company will be entirely 
constructed at Ampere, N. J., and will 
represent the highest development in re- 
volving-field alternator construction. The 
apparatus will, in all likelihood, be used 
for producing current for the urban and 
interurban railways in and about the city 
of San Francisco. 


Large Factory Plant for Sule. 

The plant of the United States Carbon 
Company, Cleveland, Ohio, which is being 
advertised for sale, is exceptionally well 
located with regard to railroad and ship- 
ping facilities. In addition to this, the 
plant has its own power equipment, light- 
ing and heating systems, and all modern 
facilities. Full information will be sup- 
plied concerning this opportunity by ad- 
dressing the Guardian Savings and Trust 
Company, of Cleveland, Ohio. 


— ——eM 


Electric Tramway for West Fife, 
Scotland. 

A company has been formed at Dun- 
fermline, Scotland, writes United States 
Consul John N. McCunn, by local parties 
to build an electric railway through the 
west of Fifeshire. The promoters have 
given notice to the Fife county council, 
the corporations of Dunfermline, Inver- 
keithing, Cowdenbeath and Lockgelly of 
their intention to apply to parliament for 
a provisional order to carry out the scheme. 
The stock will be floated, and it i£ expected 
that the company will begin the construc: 
tion of the road in the spring of 190°. 
The road will be sixteen miles in length, 
and besides connecting the towns mer- 
tioned, will ultimately touch the ne” naval 
base on the Firth of Forth. The esti- 
mated initial cost is $632,645. The Fife 
Electric Power Company, which 38 now 
building a power plant at Dunfermline, 
will supply the power required for * 
purposes in the operation of the tramwā' 
system when completed. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

CALIFORNIA ELECTRIC ROAD CHANGES HANDS—lIt is 
reported that the San Jose & Santa Clara Railway has been sold 
to J. T. Parkinson, of Palo Alto. The price paid is said to have 
been $1,000,000. 


NEW THIRD-RAIL LINE PROJECTED NEAR CLEVELAND— 
lt is said that a ninety-six-mile third-rail electric line will shortly be 
constructed connecting Cleveland, Ravenna, Congress Lake, Canton, 
Zoar, and Canal Dover. J. V. Ward, of Cleveland, is said to be back 
of the scheme together with some Boston capitalists. 


ELECTRIC RAILWAY FOR CENTRAL AMERICA—It is re- 
ported by the United States consul at Guatemala City that the street 
car system at that place may soon be operated by electricity instead 
of by mules, as at present. There are now over seven miles of 
track in operation, and the length is constantly being added to. 
Electric power can be secured from a water-power plant located 
about thirty miles from the city. 


PROJECTED MAINE TROLLEY—It is stated that an electric 
railway will be constructed from Presque Isle to Washburn and 
Perham, in Maine, next year. The road will be chiefly employed 
for moving freight. The Aroostook falls will be developed in order 
to provide the necessary power. Over a year ago the Maine-New 
Brunswick Electrical Power Company was formed and a charter 
secured from the New Brunswick legislature for the developmen* 
of these falls. About 4,000 horse-power can be developed. 


TROLLEY SYSTEM PLANNED FROM BUFFALO TO CHICAGO 
—A statement has been made that with the building of the Chicago. 
South Shore & South Bend Interurban system, connecting South 
Bend with Indiana Harbor, an interurban system which will be un- 
broken from Buffalo to Chicago via Cleveland and Toledo will be in 
operation. Messrs. F. C. McMillan, of Cleveland, Ohio, and E. M. 
Bryson, of South Bend, Ind., are interested and guarantee that the 
branch from South Bend to Indiana Harbor will be constructed 
the coming year. 


NEW LIGHTING CONCERN IN NEW JERSBY ORGANIZED 
BY PUBLIC SERVICE CORPORATION—The Middlesex Lighting 
Company has filed articles of incorporation, with an authorized 
capital stock of $100,000. This stock has been paid up by Albert 
B. Carlton, of Elizabeth, Frederick Evans, of New York, and Percy 
S. Young, of Passaic. The company is one of the subsidiary com- 
panies of the Public Service Corporation. The object of the new 
concern is to unite all the lighting plants in Middlesex County 
into one company. 


LEHIGH TELEPHONE LINES—The Lehigh Valley Railroad 
Company is gradually installing an independent telephone system 
on its line, for the use of its officers in transacting business with 
each other, but not for train despatching. The line has been com- 
pleted to Wilkesbarre, and the work of stringing wires from that 
point to Sayre will be finished in less than thirty days. The com- 
pletion of the system from Jersey City to Buffalo will not be attained 
until 1906, and the installation is gradual in order that too much 
expense will not be involved in any one year. 


MUNICIPAL POWER PLANT FOR BUENOS AYRES—The 
municipality of Buenos Ayres is considering a proposition to estab- 
lish an electric light and power plant of its own. The plan proposed 
is that a company shall be organized with a capital of $18,000,000 
(gold) to install a municipal power-house to supply light and power 
for all kinds of industries, exclusive privileges as to the laying of 
mains, etc., to be granted. By a system of amortization which would 
allow the company five and one-half per cent upon its capital it is 
figured that the plant would become the property of the municipality 
after a certain number of years. 


POWER RATES FOR MONTREAL—The Montreal Street Rail- 
way Company has closed a contract for 4,000 additional horse-power 


from the Montreal Light, Heat and Power Company, which brings 
the amount of power used by the company to 9,000 horse-power. 
The new power will be delivered January 1. The power company 
has purchased the St. Lawrence Electric Company, the Canadian 
Electric Company, and the Provincial Electric Company. Announce- 
ment has been made that the company, so soon as its service was 
perfected, intended to reduce the rates on electricity in Montreal, 
notwithstanding the fact that the rates are lower now than in many 
other cities in America. 


COMBINATION OF ELECTRIC AND STEAM ROADS—It is 
announced that plans are under consideration by the Erie Railroad 
Company, the Morristown & Erie Railroad Company and the Public 
Service Corporation of New Jersey to connect the city of Newark 
with Morristown by trolley. The Morristown & Erie company’s 
tracks connect with the Erie Railroad Company’s tracks at Essex 
Fells. The Morristown & Erie is the extension built from the 
terminus of the Erie Railroad at Essex Fells to Morristown, and 
has been recently opened for business. The plans are said 
to provide for the electrification of the Morristown & Erie so that 
trolley cars, as weil as steam trains, can be operated over the line 
It is probable that the third-rail system will be adopted. 


FOR A CABLE TO PANAMA—A Dill has been introduced in 
the house of representatives, Washington, D. C., for a cable to 
connect the canal zone on the Isthmus of Panama with the United 
States. The bill, which is being forwarded by Representative 
Wanger, of Pennsylvania, provides for the construction and oper- 
ation of such a cable, under the control and direction of the post- 
master-general, the secretary of war and the secretary of the navy, 
the cable to be of American make and to be laid by American 
ships. The provision is made, however, that the cost of an Ameri- 
can-made cable shall not exceed the cost of a foreign-made cable 
by more than ten per cent. The total cost of the cable is fixed at 
$2,000,000, and $300,000 is made available for its construction 


immediately. 


NEWS NOTES FROM MEXICO—As soon as the necessary official 
authority is granted, the Mexican Telephone Company will install 
a central energy system and place its wires underground in the 
central portion of the city of Mexico. The Mexican government: 
has entered into a contract with the Mexican Light and Power 
Company, Limited, for lighting the city of Mexico for ten years. 
The new contract provides for 1,200 arc lamps, to burn 4,000 hours 
annually. The city will pay the company $325,777 per year. An 
electric railway five kilometres long is being built to connect the 
large salt mines near Salina Cruz, Mexico, with Salina Cruz, in 
order to facilitate the shipment of salt over the National Tehaun- 
tepec railroad. Plans are under way for the installation of an 
electric light and power plant at Salamanca, in the state of Guana- 


juato. 


ELECTRICITY ON THE NEW YORK CENTRAL-—It is an- 
nounced that the New York Central Railroad has reconsidered its 
intention to equip the New York & Harlem branch with electricity 
a year hence. It is said that the company will begin the work 
immediately and complete it as soon as possible. It is the purpose 
of the company to operate an electric suburban system between 
White Plains and the Grand Central station, and run the trains at 
a higher speed than is maintained at present. The tracks will have 
to be elevated or depressed both in West Mount Vernon and White 
Plains, where there are a number of grade crossings. Plans for 
this work are now being made. Work has already commenced at 
Glenwood-on-the-Hudson on a plant for the electric system between 
Yonkers and New York. The power plant for the Harlem branch 
will be located at White Plains. 


MANITOBA POWER COMPANIES CONSOLIDATE—Announce- 
ment has been made that the Winnipeg General Power Company, 
which has been constructing a large electrical works on the Winni- 
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peg river, has amalgamated with the Winnipeg Electric Street 
Railway Company, under the name of the Winnipeg Electric Rail- 
way Company. This has been foreseen for some time, as it was 
known that the large shareholders of both companies were the same. 
The power works have been under construction for over two years. 
The power company has now in its employ over 600 men and the 
works are approaching the stage of completion, which enables the 
officials connected with the company to say that power will be 
delivered in Winnipeg in a large quantity, probably 15,000 horse- 
power, by next fall. The union of the two companies will result, 
it is understood, in a reduction of the rates for electric light and 
power very soon. The new company will operate the street 
railway system of Winnipeg, the gasworks on which it is at present 
spending half a million dollars, making it one of the most improved 
gasworks in America, also the commercial lighting and power 
business of Winnipeg. The present board of directors of the street 
railway company are the directors of the new company. 


ENGINEERING SOCIETIES. 


TORONTO BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The twelfth regular meeting of the 
Toronto branch of the American Institute of Electrical Engineers 
was held on December 9 at the Engineers’ Club rooms, Toronto, 
Ontario. The subject for discussion was “Construction Work,” 
which was introduced by Mr. C. H. Wright. Mr. R. T. MacKeen is 
secretary of the Toronto branch. 


PHILADELPHIA SECTION OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY—The Philadelphia section of the American 
Electrochemical Society held a regular meeting at the Hotel 
Markert, on Monday evening, December 5, and discussed the electro- 
chemical papers read at the recent International Electrical 
Congress. The informal manner in which these meetings are con- 
ducted is found to add considerably to the interest and enjoyment 
of those in attendance. 


PENNSYLVANIA STATE COLLEGE OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS—The Pennsylvania State 
College branch of the American Institute of Electrical Engineers 
held a meeting on the evening of December 7. The paper by Messrs. 
Lyford and Smith, on “Problems of Heavy Electric Traction,” was 
read and discussed. Following this a paper on “The Fire Risks 
of Transformers” was read. In addition there was discussion of 
a question box. 


BOSTON BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—A meeting of the Boston branch of 
the American Institute of Electrical Engineers was held on the 
evening of December 7 at the Massachusetts Institute of Technology. 
Mr. Richard Fleming presided. After reading and approval of the 
minutes, a paper by Messrs. Lyford and Smith, on “Problems of 
Heavy Electric Traction,” was reviewed and discussed by Mr. J. T. 
Vaughn. This is the paper which was read at the recent meeting 
of the Institute in New York. Mr. Vaughn’s discussion was fol- 
lowed by Messrs. M. V. Ayers and J. B. Blood. Mr. G. H. Stickney 
is secretary of the Boston branch. 


SCHENECTADY BRANCH OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—A meeting of the Schenectady 
branch of the American Institute of Electrical Engineers was held 
on December 14. The subject of the meeting was “Electric Rail- 
ways.” It has been decided to hold meetings regularly on the 
second Wednesday in the month, and, in general, to have some sub- 
ject of particular local interest for discussion. Among other topics 
to be taken up are “Western Transmission Systems,” “Surges and 
Lightning Phenomena,” ‘“High-Potential, Long-Distance Trans- 
mission,” “Regulation of Alternators,” and Electrochemistry.” 
All of these meetings will be held in Silliman Hall, Union College. 


ORGANIZATION OF THE AMERICAN SOCIETY OF 
REFRIGERATING ENGINEERS—This society was organized 
December 5, 1904, at the rooms of the American Society of Mechanical 
Engineers, New York city. A preliminary meeting was held April 2, 
1904, at the same place, to report on the form of a constitution and 
scheme of the society. At the meeting of December 5, of which 
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John E. Starr was temporary chairman, two sessions were held. 
At the morning session the subject of the constitution and by-laws 
was taken up, and a constitution and by-laws founded on those of 
the American Society of Mechanical Engineers were adopted. 
There are three classes of membership: any person is eligible for 
full membership who is able to design and construct refrigerating 
machinery; any person who can operate refrigerating machinery 
is eligible to associate membership, and any one who is interested 
in refrigerating machinery is eligible to junior membership. A 
nominating committee was also appointed at this session. At the 
evening session the following officers were elected: president, John 
E. Starr; first vice-president, P. DeC. Ball; second vice-president. 
H. B. Roelker; treasurer, William C. Reed. The following gentle- 
men were elected governors: W. E. Parsons, Henry Torrence, Jr.. 
B. L. Phillips, D. C. Jacobus, L. H. Jenks, Louis Block, Edgar 
Penny, W. T. Robinson, Thomas Shipley. A motion was passed 
empowering the board of governors to have the association incor- 
porated. As there was no regular programme before the society 
at this meeting, Mr. Vories was asked to start a discussion on 
“The Unit for Measuring the Capacity of Refrigerating Machines.” 
The discussion was taken part in by nearly every one present. 
A motion was afterward passed empowering the president to ap- 
point a committee of five to cooperate with similar committees from 
other societies in recommending a suitable unit for the performance 
of refrigerating machinery. A collation was served, afte’ 

the meeting adjourned. aIL 
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LEGAL NOTE. 


WESTERN UNION LOSES IN PENNSYLVANIA SUIT—The 
Supreme Court of the United States decided on December 12 the 
case of the Western Union Telegraph Company versus the Penn- 
sylvania Railroad Company, involving the right of the railroad 
company to remove the telegraph company’s poles from its right 
of way, in favor of the railroad company. The opinion was handed 
down by Justice McKenna. In this decision the court held that 
the congressional act of 1866, which controlled in the case, does 
not grant eminent domain to telegraph companies over the private 
property of railroad companies. Justice Harlan delivered a dis- 
senting opinion, holding that the act of 1866 gives to telegraph 
companies the unequivocal right to construct and operate lines, 
not only upon the public domain, but along any post-road of the 
United States, and he contended that if the decision, as rendered, 
was to stand, the United States government could not itself enter 
upon the rights of way of railroad companies. The Supreme Court 
also decided the case of the Western Union Telegraph Company 
versus the Pennsylvania Railroad Company, involving the right 
of the telegraph company to condemn a part of the railroad’s right 
of way in western Pennsylvania and appropriate it for its lines. 
The decision was against the telegraph company. 


OBITUARY NOTICES. 


MR. CHARLES B. RITCHIE, secretary of the Ritchie Electric 
Company, Camden, N. J., was drowned on Wednesday, December 1, 
in the Delaware river. Mr. Ritchie made a misstep in attempting 
to board a yacht and plunged overboard. 


MR. HEINRICH WELLMAN, president of the Oregon & Wash- 
ington Electric Power Company, died suddenly at Oakland, Cal., 
November 25. The company of which he was the head is promot- 
ing the construction of an electric line from Pendleton, through 
Walla Walla, to Dayton, in the state of Washington. 


ALBERT COOPER WARD, son of George Gray Ward, vice- 
president of the Commercial Cable Company, died at his father’s 
home, 51 West Fifty-third street, New York city, December 9, from 
pneumonia, after an illness of only twenty-four hours. He was 
twenty-three years old and was graduated from the Sheffield 
Scientific School, Yale University, in 1904. He was a member of 
the brokerage firm of Keen & Ward. His engagement to Miss 
Beatrice Squire, of Greenwich, Ct., had been announced. He 
was a member of the Yale Club and the Chi Phi fraternity. The 
funeral was held Sunday afternoon at two o'clock from the Church 
of the Heavenly Rest, Fifth avenue and Forty-fifth street. 
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PERSONAL MENTION. 


DR. SVANTE ARRHENIUS, professor of physics at the Uni- 
versity of Stockholm, Sweden, has been called to the University 
of Berlin. 


DR. OTTO LUMBER, of the staff of the Physikalischer Tech- 


nischer Reichsanstalt, has been made professor of physics at the 
University of Breslau, Germany. 


MR. H. C. FUHR has been appointed assistant superintendent 
of the Ohio Valley Telephone Company, and will have charge of 
installing the new system in Wheeling, W. Va. 


DR. WALTHER NERNST, professor of physics and chemistry 
at University of Gottingen, has been made director of the Physikal- 
ischer Technischer Reichsanstalt, Charlottenburg, Germany. 


MR. P. F. KOBBE has resigned as third vice-president of the 
Westinghouse Electric and Manufacturing Company on account of 
ill health. He has been succeeded by L. A. Osborne, who has been 
fourth vice-president, Newcomb Carlton becoming fourth vice-presi- 
dent. Mr. Kobbe will continue a director of the company. 


MR. W. J. SANDO is one of the recent additions to the new 
of ‘ization of the Allis-Chalmers Company. He has been ap- 
poir*-d manager of the company’s pumping machinery department, 
with seadquarters at Milwaukee, Wis. Although still a young man 
Mr. Sando has filled many responsible places, both in public and 
private employ, before joining the Allis-Chalmers forces. His last 
public service was with the New York city commission on addi- 
tional water supply, with which he served from May 1, 1903, to 
January 1, 1904, as engineer in charge of the pumping department. 
Mr. Sando is one of those who have risen to high rank through the 
practical school, rather than the academic. He was born in Scran 
ton, Pa., in 1864. He received a public school education and served 
an apprenticeship of five years in the works of the Dickson Manu- 
facturing Company at Scranton. This employment was followed 
with another apprenticeship of two years in the draughting room. 
Thus equipped, he became, in 1886, draughtsman and inspector of 


pumping machinery for E. D. Leavitt, M. E., with whom he re- 


mained until August, 1889. In September of that year he entered 
the government service as draughtsman-in-charge in the office of the 
naval engineers at the shipyards of William Cramp & Sons, Phila- 
delphia. He returned to Mr. Leavitt in the following spring and 
remained with him seven years, or until May, 1897, when he resigned 
to become associated with the Metropolitan Water Board, of Boston. 
Mass., where he remained from June, 1897, to September, 1900, hold- 
ing first the place of inspector of pumping machinery, and later 
becoming mechanical engineer and superintendent in charge of 
pumping stations. In September, 1900, Mr. Sando joined the Inter 
national Steam Pump Company as chief engineer and manager of 


1ts waterworks department. He remained with this company until 


his appointment with the New York city commission, as above notea. 
In January, 1904, he rejoined the International Steam Pump Com- 
pany, and was with that concern until a little while before he took 
charge of the pumping department of the Allis-Chalmers Company. 
Mr. Sando has made a special study of the cost of pumping water 
for municipalities and has published several articles upon the sul- 
ject. His acquaintance among waterworks engineers and superin 
tendents is very wide, and the fact that he was employed and re. 
employed by public commissions and private parties prominent in 
waterworks enterprises is the best evidence of his high standing in 
his profession. He is a member of the American Society of 
Mechanical Engineers, the Boston Society of Civil Engineers, the 
New England Waterworks Association, American Waterworks 
Association, New York Electrical Society, Boston Society of Art. 
American Association for the Advancement of Science, and the 
Engineers’ Club, of New York. 


EDUCATIONAL. 


NEWARK TECHNICAL SCHOOL—A handbook of information 
of the Newark Technical School, describing the work planned for the 
year 1904-1905, has been received. Courses are given in mechanical 
drawing, architectural drawing, applied mechanics, technical 
chemistry, theoretical and applied electricity, electroplating, electric 
wiring, plumbing, and in design for jewelers and silversmiths. 


ELECTRICAL REVIEW 1033 


ELECTRICAL SECURITIES. 


Although talked of for some time and apparently anticipated 
by all observing parties interested in stock market movements. 
the big break in prices which occurred during the week ending 
December 10 came more or less in the form of a surprise. The 
surprise was even more acute when the slump went further than 
has been prophesied by those most sanguine of a decline. Breaks 
in prices of leading securities varying from five to twelve points 
brought out a condition of semi-panic, but this, fortunately, lasted 
only for but one day. Almost as sensational as the decline was the 
rapid recovery of the stocks which apparently had gone to pieces the 
day before. Taking the whole week under consideration the net 
changes are surprisingly small. In some issues there are even 
advances to be shown. The rapidity and extent of recovery gives 
indication that powerful interests still think that the general price 
tendency should be upward. There are those in the market—and 
their number is large—who believe that the general outlook is so 
strong that it will not be long before the stock market is again 
discounting the future. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 10. 


New York: Closing. 
Brooklyn Rapid Transit..9.......... eres 63 
Consolidated GaS....... ccc cece wee eee teens 209 
General BICCtrics disuiciiviv osew tei agate Sues 189 
Interborough Rapid Transit................ 163% 
Kings County Electric........ssssesseseees 202 
Manhattan Elevated........ssseosssessesee 165 
Metropolitan Street Railway............... 129% 
New York & New Jersey Telephone.......... 165 
Westinghouse Manufacturing Company.... 190 


The General Electric Company has declared the regular quar- 
terly dividend of 2 per cent payable January 14 to stockholders of 
record December 17. 

The regular quarterly dividend of 1% per cent will be paid on 
the stock of the Metropolitan Street Railway Company January 16. 
Books will close December 23 and reopen January 17. At the annual 
meeting of the company’s stockholders R. A. C. Smith was elected 
a director to fill the vacancy in the board. Other business was 
merely routine. 


Boston: Closing. 
American Telephone and Telegraph......... 146 
: Edison Electric [lluminating............... 252 
Massachusetts Electric.............eceeeees 62 
New England Telephone..............-2008. 136 


Western Telephone and Telegraph preferred. 99 

The gross earnings of the Boston Elevated system for the year 
ending September 30, 1904, show a gain over those of the previous 
year of only 3% per cent, which is considerably below the normal 
percentage of gain. In the previous year the gross earnings in- 
creased 5.6 per cent over those of 1901-1902. Net earnings show an 
even smaller gain, amounting to 1.6 per cent. The number of 
passengers carried was 241,681,945, an increase over the preceding 
year of but 3.4 per cent. This is the smallest percentage of in- 
crease since 1897. 


Philadelphia s Closing. 
Electric Company of America.............. 10% 
Electric Storage Battery common........... 81 
Electric Storage Battery preferred......... 81 
Philadelphia Electric................ ccc cease 10 
Philadelphia Rapid Transit................. 17 
United Gas Improvement................... 106144 

Chicago: Closing. 
Chicago Telephone.............. ccc cee cnee 146 
Chicago Edison Light..................000- 170 
Metropolitan Elevated preferred............ 67 
National Carbon common................00. 43 
National Carbon preferred...............+. 109% 
Union Traction common.................... 12% 
Union Traction preferred................0.:. 43 


Chicago Telephone directors have declared the regular quar- 
terly dividend of 214 per cent, payable December 30. Books close 
December 26 and reopen December 31. The November gain in 
telephones is 1,604, a total in use of 116,626. It is stated that the 
company is preparing to issue additional stock for the purpose of 
extending the business. Since January 9 $9,000,000 in new stock 
has been issued, making a total of $14,000,000 of the $20,000,000 
authorized capital stock. 
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NEW INCORPORATIONS. 
DES MOINES, I[OWA—Solon Telephone Company. $900. 


LINCOLN, NEB.—The Jansen Telephone Company. $10,000. 


WOODLAKE, MINN.—Woodlake Rural Telephone Company. 
$30,000. 


MADISON, WIS.—Belmont & Pleasant View Telephone Com- 
pany. $5,000. 


TRENTON, N. J.—The Jersey Central Traction Company. In- 
creased from $1,000,000 to $1,500,000. 


MILWAUKEE, WIS.—Valley Telephone and Telegraph Com- 
pany. Increased from $200,000 to $250,000. 


PORTLAND, ME.—Fort Fairfield Electric Company. 
Incorporators: 


$40,000. 
H. L. Cram, A. J. Desmond, Frederick Hale. 


JACKSON, MICH.—Henrietta Central Telephone Company. 
$550. Directors: T. J. Spears, Jerry Turner and Allis White. 


KOKOMO, IND.—Kokomo Electric Company. $10,000. Incor- 
porators: George Kingston, John W. Johnston, Edward S. Huff. 


HUMBLE, TEX.—Humble Electric Company. $30,000. Incor- 
porators: J. C. Wilson, F. A. Peters, F. D. Lyon, all of Houston. 


BLUFFTON, IND.—Interstate Traction Company. $150,000. 


Incorporators: Frank M. Caldwell, Fred M. Caldwell and Fred J. 
Speyer. 


LITTLE ROCK, ARK.—Bearden Telephone Company. 
Incorporators: 
Gatling, Jr. 


$2,000. 
William M. Gatling, Jeff Dittling and William M. 


MATTHEWS, IND.—Matthews Electric Light and Power Com- 
pany. $15,000. Directors: Philip Hughes, Guy S. S. Renebolt, 
Everett W. Trook. 


LAKETOWN, IND.—Disco & Laketown Telephone Company. 
$15,000. Directors: Frank J. Zimmerman, Edwin L. Harmon, 
Harmon C. John. 


HENNESSEY, OKLA.—Center Township Rural Telephone Com- 
pany. $1,000. Incorporators: Frank Hassler, of Dover; Ben Thorne, 
William Beaman and others, of Hennessey. 


HUNTSVILLE, ALA.—Intercounty Telephone Company. To 
install a rural system, which will later be extended to Decatur, 
Hartselle, Cullman and other towns. $2,000. : 


SPRINGFIELD, OHIO—Springfield Construction Company. 
Organized for the purpose of railroad construction in connection 
with the Springfield, South Charleston, Washington & Chillicothe 


Traction Company. $100,000. Incorporators: John Snyder and 
others, 


ALBANY, N. Y.—Queens-Nassau Electric Light and Power Com- 
pany. To supply gas and electricity in the counties of New York, 
Nassau, Queens, Kings, Suffolk, Richmond and Westchester. $100,- 
000. Directors: G. F. Swinnerton, of New York city; A. Foshay 
and R. K. Thompson, of Brooklyn. 


SPRINGFIELD, ILL.—Alton, Jacksonville & Peoria Railway 
Company. To be constructed from Alton to Peoria, with branch 
lines from Alton to Grafton, Jerseyville, to Hardin and Jerseyville, 
to Carlinville. $10,000. Incorporators and first board of directors: 
Robert Curdie, Alton; Joseph W. Becker, Joseph M. Page, John C. 
McGrath and Aaron O. Auten, of Jerseyville. 


ALBANY, N. Y.—Interborough Telegraph and Telephone Com- 
pany. To operate between Philadelphia, Trenton, N. J., New York 
city and Orient Point, L. I, and from New York to Montreal. 
$100,000. Directors: Howard K. Wood, Horace S. Gould, Otho S. 
Lee, Jr., Charles S. McCredy and Ten Eyck Remsen Beardsley, of 
New York, and Robert G. Martin, of Brooklyn. 


TELEPHONE AND TELEGRAPH. 


LITTLE FALLS, N. Y.—The Interstate Telephone Company has 
completed connections with Albany. 


WATTSBURG, PA.—The Mutual Telephone Company is at work 
on a line from Arbuckle to Wattsburg. 


COLUMBIA, PA.—The Columbia Telephone Company is rebuild- 
ing the line between here and Donerville. 
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SOUTH BEND, IND.—The Postal Telegraph-Cable Company will 
shortly place its circuits in this city underground. 


FOREST DEPOT, VA.—The construction of the telephone line 
from Coffee via Perrowville to Forest is now under way. 


ALEXANDRIA, LA.—The Cumberland company has begun the 
construction of toll lines between New Orleans and Shreveport. 


MULLIKEN, MICH.—The Citizens’ Telephone Company, of 
Grand Rapids, is hastening its line between Lake Odessa and Grand 
Ledge. 


ELDON, IOWA—The Eldon Telephone Company contemplates 


a number of improvements to its system, including considerable 
cable work. 


BEATRICE, NEB.—Fifteen farmers living west of Pickerell 
and who are patrons of the Home Telephone Company have organ- 
ized a farmers’ exchange. 


CLEVELAND, OHIO—The Bell Telephone Company has opened 
a new branch exchange at the corner of Detroit and Marlow streets. 
This exchange serves about 300 subscribers. 


FULTON, N. Y.—The Fulton Telephone Company is making 
arrangements for extensive improvements to its line. The com- 
pany has about 300 telephones in operation at the present time. 


BROOKLYN, N. Y.—Owing to the increased demand for its 
service the New York & New Jersey Telephone Company is stringing 
a number of additional wires in the vicinity of Greenport. 


BELLINGHAM, WASH.—The stations on the Bellingham & 
Victoria Telephone line have been installed. There are five of 


these at Doe Bay, Orcas, East Sound, Shaw Island and Friday 
Harbor. 


LINCOLN, NEB.—The village of Juniata has granted franchises 
to two telephone companies; one line, coming from Bladen, is 
called the Glenwood company, and the other is the Farmers’ com- 
pany of Adams county. 


WATKINS, N. Y.—The Reading & Rock Stream Telephone and 
Telegraph Company will soon have direct connection with this 
village. This line extends from Rock Stream to Reading Center, 
Sugar Hill and Pine Grove. 


YOUNGSTOWN, OHIO—The Bell Telephone Company has 
started the construction of an entirely new telephone line between 


this city and East Palestine, passing through the towns and villages 
of Leetonia, Columbiana and New Waterford. 


PENN YAN, N. Y.—The Niver Telephone line from Hammonds- 
port has been extended to Pulteney. The company has connection 
at Bath with the Century company, thus giving subscribers the 
benefit of the long-distance connections of that company, and the 
InterOcean long-distance service. 


HAASVILLE, LA.—Arrangements have been made and a part 
of the material is now on the ground for the building of a telephone 
line from Eola west to Black Lake and the village of Dossman, in 
St. Landry, thus connecting the above-mentioned places with the 
Lafayette branch of the Southern Pacific railroad. 


BATTLE CREEK, MICH.—At the annual meeting of the Citizens’ 
Telephone Company the following officers were elected: president, 
E. B. Fisher, Grand Rapids; vice-president, Lycurgus McCoy, Battle 
Creek; secretary and general manager, C. F. Tarte, Grand Rapids; 
treasurer, L. W. Robinson, Battle Creek. 


ALTA, IOWA—At a special election the Alta Telephone Com- 
pany was granted a franchise for twenty years. The company is 
composed of David E. Hadden and G. Frank Tincknell and is en- 
tirely owned by local capital. It now has 135 telephones in the 
town and 125 in the country, with fifty rural telephones to put in 
as soon as supplies can be secured. 


ALTOONA, PA.—The United Telephone and Telegraph Company 
is planning extensive improvements to its lines in and around this 
city. The company will extend its telephone lines through the 
neighboring rural districts and establish communication between 
this city and a number of other towns. The new line from Eldorado 
to Lilly, connecting with Altoona, has been begun and a new toll 
line will be put in between this city and Johnstown in the near 
future. 
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ELECTRIC LIGHTING. 


YOUNG AMERICA, MINN.—H. Perschon will install a 500-light 
plant. 


GAYLORD, MICH.—The electric plant here was gutted by fire 
November 14. 


CLARKSVILLE, IOWA—The electric light plant has been sold to 
Willis Sutcliffe. 


CALGARY, ONTARIO—This city has decided to invest $60,000 
in an electric plant. 


PIERCE, NEB.—M. H. Henzler and Herbert Craven have been 
granted a franchise for an electric light plant. 


EDGAR, NEB.—The city council has granted a franchise to 
Keefe & Larkin for lighting the city by electricity. 


LEON, IOWA—The town bas voted to sell the electric light plant 
to W. S. Curtis and H. E. Chase, who will make many improvements 


to it. 


= MONTREAL, CANADA—The town of Westmount has decided 
by a vote of .446 to 11 in favor of municipal ownership for its 
electric light and incineration plant. 


KNOXVILLE, TENN.—The Knoxville Electric Light Company 
is stringing a line of wires in South Knoxville along the Sevierville 
pike for a distance of two miles, to the terminal of the new street 
car line. 


ST. THOMAS, ONT.—The experts engaged in the valuation of 
the gas, electric light and power plant of the St. Thomas Gas and 
Electric Light Company have set a price of $196,366.38 to be paid 
by the city. 


GOLDENDALE, WASH.—The city council of Goldendale has 
granted an electric light franchise to R. T. Robinson for a term 
of twenty years, and entered into contract for street lighting dur- 
ing the next two years. 


SALEM, MASS.—The annual report of the Salem Electric 
Lighting Company, as filed with the state board of gas and electric 
light commissioners, shows assets of $377,977.91 and liabilities of 
$369,452.84, leaving a surplus of $8,525.07. 


BALTIMORE, MD.—A contract has been awarded by the Mary- 
land Telephone and Telegraph Company for the erection of two 
stacks for its big electric light and power plant in South Baltimore. 
One of these stacks will be 200 feet high, and the other 150 feet. 


PORT WASHINGTON, N. Y.—The Nassau Light and Power 
Company’s revised bid for lighting the streets of North Hempstead 
town has been accepted by the town board. The new rate is $20 
per year for each twenty-candle-power incandescent light used. The 
contract is for one year. 


CUMBERLAND, MD.—The Harper’s Ferry Electric Light Com- 
pany is making preparations to supply the town of Brunswick, six 
miles down the Potomac river with light. The supply wire from 
Harper’s Ferry to Brunswick will be erected on the Chesapeake & 
Potomac telephone poles. 


ALBION, N. Y.—The electric current from the Waterport power- 
house of the Albion Electric Light, Power and Gas Company, north 
of this village, has been turned on and is now supplying power and 
light for the village of Brockport. The current travels a distance 
of about twenty-five miles. 


NEW LONDON, CT.—The following officers were elected at 
the recent annual meeting of the New London Gas and Electric 
Company: president, James Hislop; vice-president, Billings P. 
Learned; directors, Billings P. Learned, Frank B. Brandegee, 
William H. Warner, of Branford. 


DALLAS, GA.—The citizens of the town have organized a cor- 
poration known as the Dallas Light and Power Company. A. J. 
Cooper was made president and E. H. Robinson secretary and treas- 
urer of the new company. It is proposed to erect the electric 
a and then waterworks. Five thousand dollars was sub- 
scribed. 


CARTHAGE, N. Y.—Papers have been forwarded to the secre- 
tary of state for the Harrisville Electric Light Company. The in- 
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corporators named are Thomas J. Wilber, Joseph Weeks, Sr., J. E. 
Harney, D. J. Culver and D. F. Sprague. The purpose of the com- 
pany is to furnish power and light for the people and village of 
Harrisville, 


WINCHESTER, VA.—The city council has entered into a one- 
year contract with the Winchester Gas and Electric Light Company 
at the advanced rate of $70 per light. The city council has taken 
the initiatory steps for the establishment of a municipal plant, 
which will, however, require more than a year to complete, as the 
necessary funds are not now available. 


OKLAHOMA CITY, OKLA.—The ‘Shawnee Light and Power 
Company, of which J. J. Henry, who was until recently interested 
in Oklahoma City, was president and treasurer, has passed into 
the hands of a receiver, J. C. Fisher being named by the court at 
Tecumseh. This action: was based upon the application of J. H. 
Draughton, who sold the plant to Henry. 


OXNARD, CAL.—The Oxnard Light and Water Company has 
purchased a tract having a frontage of 200 feet on Sixth street 
near the Southern Pacific station, and will build a large brick 
power-bouse for a new and up-to-date lighting plant. A 200-horse- 
power heavy-duty engine has been ordered, with boiler plant, 
dynamos, etc., and work will be commenced immediately. The 
company has heretofore purchased its electric current. 


JEFFERSON CITY, MO.—lIn the special election on the grant- 
ing of a twenty-year franchise to a Chicago syndicate to furnish 
electric and gas light to the city, the proposition carried by a vote 
of 863 to 68. This ratifies the sale of the plant to the Chicago 
people, the consideration being $100,000. The terms of the fran- 
chise make it incumbent upon the new company to improve the 
service and reduce the schedule of prices which has prevailed. 


LA GRANDE, ORE.—The La Grande Electric Company has con- 
solidated with the Cove Power Company, and they have incorporated 
under the name of the Grand Ronde Electric Company. The 
directors are Walter Pierce, J. A. Thornson, T. H. and Clarence 
Crawford and T. R. Berry. The power will be used for an electric 
line which will reach this city by June 1. This line will connect 
Cove, Union, Hot Lake, La Grande and possibly the other towns In 


Union County. 


TROY, N. Y.—The Hudson River Water Power Company is in- 
stalling the sixth generator of the same type as the ones in operation 
at the power-house at Spier falls. In order to operate this machine 
it is necessary to build another temporary bulkhead at the end of the 
intake canal, and tear out the ones which shuts off the water at 
the end of the fifth fiume. Work on the permanent power-house 
is progressing as rapidly as possible, and it is expected that half 
of the structure will be finished and enclosed shortly. 


HAMILTON, ONT.—The Cataract Power Company has put in 
operation part of its new plant at DeCew falls. Two of the four 
new generators have been started up, with the result that the 
supply of power coming to the city has been increased by 34,400 
horse-power. This means that the company now has available for 
use here and elsewhere along its lines 20,500 horse-power. The 
other two generators wil] not be placed in commission before May 
of next year. These will give an additional 13,400 horse-power. 


SACRAMENTO, CAL.—The Bay Counties Power Company has 
entered into a contract with the Burrell Construction Company 
for the construction of two towers for running wires across the 
Sacramento river. One of these towers is to be erected in Wash- 
ington, Yolo County, and the other in this city. The Bay Counties 
Power Company proposes to bring another power line into this 
city, which will connect with its line at Davisville. The object is 
to give Sacramento better electric service, and to ensure power at 
all times. 


ST. ALBANS, VT.—The electric power from Fairfax falls has 
been turned on to this city. It is estimated that 2,250 horse-power 
will be developed at the power plant even at the time of minimum 
water supply so that this power will be always available. But 120 
horse-power is required to operate the street lights in this city at 
present and after all the power that is required at present in this 
city is furnished there will be some 2,000 unutilized horse-power. 
The Vermont Power and Manufacturing Company, whose stock is 
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owned principally in Philadelphia, Pa., and Pittsfield, Mass., was 
formed for the purpose of buying the Fairfax falls and installing 
an electric power plant there. Its officers are: president, C. C. 
Chesney, of Pittsfield, Mass.; vice-president, George M. Bunting, 
of Philadelphia; secretary, H. Bayard Hodge, of Philadelphia; 
general manager and treasurer, W. H. Vorce, of St. Albans. The 
plant cost $125,000. 


YANKTON, S. D.—Articles of incorporation have been granted 
to the Yankton Improvement Company, capital stock $100,000, with 
Israel Piles, William S. Stockwell, Sanford G. Donaldson and 
Michael Magner as incorporators. The company will apply to the 
city council for a franchise to build and operate an electric light 
and gas plant in the city of Yankton. The plant will be of sufficient 
size to furnish heat as well as light to business blocks and private 
residences all over the city. A new system of arc lighting for the 
city is also planned. 


NEWARK, N. J.—Philip N. Jackson has obtained control, through 
foreclosure, of the Orange County Gas and Electric Company, of 
Middletown, N. Y., and is reorganizing the corporation, with a view 
to assuming its active management. The company, in which Mr. 
Jackson is a heavy bondholder, and in which he had at one time 
previously a controlling interest, has an authorized capital of $300, 
000 and a bond issue of the same amount. Of the bonds, $100,000 
was to pay for an underlying issue, and $114,000 were issued. Of 
the capital $200,000 was paid in. 


GADSDEN, ALA.—Articles of incorporation of the Etowah Light 
and Power Company, of Attalla, have been filed. The company is 
capitalized at $24,000, with A. L. DuPre, of Attalla, as president, 
J. R. Brown, of Attalla, as vice-president, and Adolphus Brown, of 
Ragland, as secretary and general manager. It has purchased the 
water power of W. P. Lay on Wills creek and has the contract for 
lighting the town of Attalla. The company will also furnish lights 
for private residences, and motive power for the operation of small 
manufacturing plants. 


NEWARK, N. J.—The Middlesex Lighting Company has had 
articles of incorporation recorded. Its objects are set forth to be 
“to manufacture, buy, sell, accumulate, store, transmit, furnish 
and distribute electric current for light, heat and power.” It has 
also the right to manufacture the necessary machinery for the same, 
erect poles, string wires and do a general business of electrical and 
mechanical engineers. There is an authorized capital stock of 
$100,000, and this has all been paid up by Albert B. Carlton, of 
Elizabeth, one of the vice-presidents of the Public Service Corpora- 
tion, Frederick Evans, of New York, its secretary. 


SCRANTON, PA.—A mortgage for $400,000 has been filed in the 
office of the recorder of deeds by the Suburban Electric Light Com- 
pany. It is drawn in favor of the Title Guaranty and Trust Com- 
pany, and is made payable in thirty years with five per cent inter- 
est. The mortgage is for the purpose of securing money with 
which to carry on contemplated improvements. The loan was 
authorized at a meeting of the company September 29, last. Among 
the improvements is the erection of the new plant on Washington 
avenue, which is now almost completed. A large quantity of elec- 
trical apparatus is to be installed, and the system is to be generally 
improved. 


STERLING, ILL.—A license for a charter has been granted at 
Springfield to the Morrison Power Company, of Morrison, Ill., in 
compliance with a petition signed by H. S. Green, Edward A. Smith 
and George A. Whitcomb, all citizens and business men of Morrison. 
This company was organized some time ago for the purpose of 
building a dam across Rock river at Lyndon for the purpose of 
securing water power for the generating of electricity. The com- 
pany has already done a great deal of preliminary work. It now 
owns five acres of land on one side of the river and four on the 
other. The plans for its dam are practically completed, and the indi- 
cations are that actual work will be started early in the spring. 
The concern, it is understood, is backed by all of the capital neces- 
sary. The dam and power plant will cost in the neighborhood of 
one hundred thousand dollars. The purpose of the company is to 
furnish electric power for manufacturing purposes. One of its 
principal fields will be Morrison, eight miles from Lyndon. 
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ELECTRIC RAILWAYS. 


SOUTH HAVEN, MICH.—Work has commenced on an electric 
road which will run in and around South Haven. 


FORT SMITH, ARK.—The Fort Smith Electric Railway Com- 
pany has planned improvements on the road to cost $280,000. 


VINTON, IOWA—The Belle Plaine & Vinton street and inter- 


urban line proposes a line to this city. Preliminary surveys have 
been made. 


MORGANTOWN, PA.—Residents of this place are agitating the 
subject of a trolley line to connect with the line at Blue Ball and 
to extend to Birdsboro via Joanna. 


HATTIESBURG, MISS.—A street railway franchise has been 
granted to G. L. Hawkins and associates by the city council. Work 
is to be commenced by the first of June. 


SPRINGFIELD, OHIO—The county commissioners have granted 
a franchise to the Chillicothe Traction Company to construct its 
line east of South Charleston to the Madison County line. 


LIMA, OHIO—The Western Ohio Railroad Company has com- 
menced the laying of track along the right of way between this 
city and Lima. The right of way has not all been secured as yet. 


CLAYTON, N. J.—The trolley extension from Woodbury to Clay- 
ton now seems assured. The road has been surveyed by the way of 


Glassboro, Pitman and Bansboro and arrangements are being made 
to get the necessary franchises. 


TERRE HAUTE, IND.—The Terre Haute Traction Company 
has begun buying right of way for an interurban line to Paris, 
Ill. The route will be through Sanford, Ind., and Vermillion, IIL, 


and the distance twenty miles. It is said the work of construction 
will begin next spring. 


KANKAKEE, ILL.—The Chicago & Southern Traction Company 
held a meeting in Chicago recently and elected the following officers: 
William S. Reed, president; Attorney Charles F. Davies, vice- 
president and general counsel; John B. Reed, secretary, and Robert 
P. Woods, of Indianapolis, treasurer. 


SOUTH McALESTER, I. T.—The city council of Hartshorne 
has granted a franchise to the Indian Territory Traction Company 
to build its line through the business portion of the town. The 


line will be completed and ready for business from South Mc 
Alester to Hartshorne by January 1. 


ROCKVILLE, CT.—The contract for the construction of the 
Rockville, Broadbrook & East Windsor street railway, which it is 
proposed to run from this city through Ellington and Broad Brook 
to connect with the Hartford & Springfield street railway beyond 
that village, has been taken by Thomas C. Perkins, of Hartford. 


WABASH, IND.—The Fort Wayne & Springfield Traction Com- 
pany has filed a mortgage in the four counties through which it 
passes to secure a $300,000 issue of five per cent bonds. The line is 
rapidly approaching completion, and many of the bridges projected 


from Fort Wayne, Ind., to Springfield, Ohio, have been got under 
way. 


SUFFOLK, VA.—The town council has sold to the Seaboard 
Traction Company a franchise granting the use of certain streets 
for an electric railway. The Seaboard Traction Company is plan- 
ning to run an electric trolley line from Norfolk to Richmond. 
and desires besides to use Suffolk streets for local traffic. There 
were no other bidders. 


KENDALLVILLE, IND.—F. E. Seagraves, who constructed the 
electric lines between Toledo and Fayette, Ohio, and between Toledo 
und Adrian, Mich., expects the early financing of his proposed line 
from Toledo to this city. The line is to be known as the Toledo 
& Western, and would be one of a chain of electric lines connecting 
Chicago and Cleveland. 


NEW HAVEN, CT.—At the approaching session of the Con- 
necticut legislature trolley charters will be asked for paralleling 
two lines of steam road leaving this city on the east, viz.: the 
Air Line and the Shore Line railroads. Along the former the pro 
posed trolley will run from here to Middletown, to Willimantic, to 
Putnam and thence to Boston. There will be fully seventy miles 
of construction on this route. On the Shore Line the road will have 
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to be built east from Branford to East Lynne, and from near 
Westerly, R. I., to Providence. Fifty miles of trolley will have to 
be constructed on this route. 


KALAMAZOO, MICH.—A franchise for a street railway has 
been granted by the city council of Coldwater to the Toledo & 
Michigan Electric Railroad. The company proposes to construct 
an interurban line from Toledo to Coldwater, and guarantees to have 
at least six miles of interurban track adjoining the city limits com- 
pleted before beginning construction work within the city. 


COLUMBIA, S. C.—A commission has been issued by the secre- 
tary of state to the Charleston & Summerville Railway Company, 
with a capital stock of $1,000,000, which purposes constructing an 
electric railway line between Charleston and Summerville. The 
incorporators named in the commission are J. J. O’Connell, George 
S. Legare and R. P. Evans, of Charleston, and Warren F. Martin, of 


Philadelphia. 


PITTSBURG, PA.—According to the statements of those inter- 
ested in the construction of the new trolley road from Library 
to Washington, Pa., which is under the active promotion of 
ex-Senator William Finn, the work on that line is to be started 
early next spring. The new line is over a private right of way 
and will be built for a double-track road, but with only one track 


laid at the start. 


HOUSTON, MO.—The Houston, Licking & Salem Electric Rail- 
way Company has been organized here with the following board 
of directors: James A. Craven, Robert Lamar, W. J. McGehee, 
Clark Dooley, W. E. Barton, J. R. Blankenship and A. J. Johnson. 
Bonds will be issued soon and placed on the market. It is believed 
that the enterprise is assured, and that an electric road will be 
built from Houston to Salem, via Licking. 


YPSILANTI, MICH.—The survey of the Adrian & Ann Arbor 
electric railroad, which is to run through Mason and Tecumseh, 
has been completed. The company has secured the right of way 
and the partly completed grade of the Berry line, an abandoned 
extension of the Detroit & Eel River railroad from Logansport, 
Ind., to Detroit. If the weather permits the construction of the 
line will be begun this winter. 

NEWARK, N. J.—At a public mecting in the Assembly Hall, 
Springfield, the township committee granted the Morris County 
Traction Company a franchise to lay double tracks. The road will 
run along the centre line of Main street from Morris avenue to the 
dividing line between the townships of Springfield and Millburn, 
thence from the city line of Summit to the centre of the Rahway 
river, the dividing line between Springfield and Union townships. 


COLUMBUS, OHIO—The Cleveland, Wooster, Mount Vernon 
& Columbus Railroad Company, of Mount Vernon, has been incor- 
porated with $10,000 capital stock by John J. Vail, James B. Gra- 
ham, James A. Tillen, Fred W. Jones and E. F. Shelley. They pro- 
pose to build an electric railway connecting Cleveland and Colum- 
bus, through Cuyahoga, Medina, Summit, Wayne, Stark, Holmes, 
Ashland, Crawford, Richland, Knox, Licking and Franklin coun- 


ties. 

HUNTINGDON, PA.—It has been announced that Huntingdon is 
to have its frst trolley system. Edward G. Jones is at the head of 
the movement, and he has associated with himself capitalists from 
Johnstown, Scranton and Lancaster.. A company with a capitali- 
zation of $180,000 has been organized. The route as laid out will 
cover the main streets of the town and extend to Mapleton and 


Alexandria, west. Huntingdon will be the centre of a thirty-mile 


system. 

WATERLOO. IOWA—Two new electric lines will in all prob- 
ability be constructed into Waterloo during the coming building 
One is the extension of the Smith Dows line from Iowa 
City to Cedar Rapids on to Waterloo. The other is the line that 
was proposed last summer from Marshalltown to this city. The 
Waterloo, Cedar Falls & Northern Railway is also planning an 
extension of its lne from Summer to West Union, a distance of 
over thirty miles. 

SANTA FE, N. M.—By a trust deed filed in the office of the 
probate clerk of Santa Fe County the Albuquerque Eastern Rail- 
road Company, now constructing a line from Moriarity, on the 
Santa Fe Central, to Albuquerque, mortgages its property, frau- 


season. 
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chise and equipment to the Pittsburg Trust Company, of Pittsburg, 
which in turn furnishes the capital for the enterprise. W. H. 
Andrews is president of the Albuquerque Eastern and W. S. Hope- 
well is general manager. 


ATLANTA, GA.—At a meeting of the stockholders of the 
Atlanta & Carolina Railway Company the organization of the com- 
pany was perfected by the election of officers and directors. The 
company proposes to build an electric line from Atlanta to Green- 
ville, S. C., which it is expected eventually will give Atlanta a 
direct line to the Atlantic seaboard. The capital was raised from 
$50,000 to $200,000, and arrangements were made for the speedy 
beginning of active construction. John R. Hasch, of Haschton, S. C., 
was elected president. 


PENDLETON, ORE.—The scheme to connect Pendleton with 
Walla Walla by an electric line is again being agitated. A company 
is to be organized by capitalists of Pendleton and Walla Walla with 
a capitalization of $250,000. The promoters will retain half of the 
stock and plan to place the remaining $125,000 on the market. 
Behind the scheme are chief stockholders in the Washington & 
Oregon Power Company, which is installing a plant on the Little 
Walla Walla river, in this county, to supply Pendleton, Walla Walla 
and the intermediate towns with electrical power. 


NEW MANUFACTURING INTERESTS. 

PITTSBURG, PA.—The C. K. Hill Electric Company has been 
organized with a capital of $50,000. 

PORTLAND, ME.—The Kinney Electric Light Display Com- 
pany, with a capital of $1,000,000, has been incorporated by M. W. 
Baldwin and G. C. Knight. 

CHICAGO, ILL.—The Pierce Specialty Company has been formed 
to manufacture electrical goods. E. J. Finn and M. J. Thompson 
are the incorporators, and the capital is $50,000. 

ROCHESTER, N. Y.—The Babcock Electrical Company has been 
incorporated with a capital of $50,000. Garrison Babcock, J. L. 
Hotchkiss and C. T. Chapin, of Rochester, are directors. 

BINGHAMTON, N. Y.—The Tray Plate Battery Company has 
been incorporated with a capital of $50,000. The directors are: 
E. A. Beman, A. C. Rahe and G. C. Bayless, of Binghamton. 

SYCAMORE, ILL.—The Selective Signal and Telephone Manu- 
facturing Company has been formed by James C. Joslyn, Edward F. 
Buell and Charles A. Bishop. The capital stock is $100,000. 

GUTHRIE, OKLA.—The Banner Electric and Manufacturing 
Company, of Oklahoma City, has been incorporated by Charles 
Luck, Charles Risdon and Warren Snyder. The capital is $10.000. 

COLUMBUS, OHIO—The Barkelew Electric Company, of Middle- 
town, Ohio, has been incorporated by C. H., C. S., R. T. and E. W. 
Barkelew, for the purpose of making electrical devices. The capital 
is $15,000. 

ROCHESTER, N. Y.—C. D. Rolfe, John D. Lynn and Smith 
O’Brien, of Rochester, have organized the Elfor Electric Company. 
The company is capitalized at $10,000, and will deal in machinery 
and supplies. 

ALBANY, N. Y.—The Lewis S. Davis Electrical Construction 
Company, of New York city, has been incorporated with a capital 
of $500. The directors are John Davis, E. M. Davis and R. W. 
Davis, of New York. 

LOS ANGELES, CAL.—The United States Electric Manufacturing 
Company has incorporated with a capital of $5,000, fully subscribed. 
The directors are: C. Maxstadt, Francis W. Maxstadt, I. J. Francis, 
L. A. Lovell and A. M. Graham, all of Los Angeles. . 

ALLIANCE, OHIO—The Electric Filter Company has been sold, 
and will be moved from Youngstown to Alliance. The company has 
been reorganized and the following directors elected: J. S. Spring. 
Jesse M. Rice, H. E. Kilmer, of Alliance, and Edward Hartsuff and 
William McConahy, of Newcastle, Pa. The capital stock has been 
increased from $10,000 to $30,000. 

COVINGTON, LA.—The Southern Electrical Manufacturing 
Company has been incorporated with a capital of $200,000, and the 
following officers: E. Y. Ames, of Covington, president; Arnold 
Heller, of New York city, vice-president, and E. J. Frederick, of 
Covington, secretary-treasurer. The company has secured control 
of all the patents on the Simplex arc light, and will manufacture 


the lamps in this city. 
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| INDUSTRIAL ITEMS. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., is calling attention to plumbago-laid Manila rope. 
This rope is designated as the “Stevedore,” and is used for the 
transmission of power and hoisting cargo. The material is de 


scribed in pamphlet No. 1414. This pamphlet will be sent upon 
request. 


THE DENVER GAS AND ELECTRIC COMPANY, Denver, 
Col., is carrying out an elaborate system of publicity. The Denver 
company keeps in touch with its patrons and all prospective users 
of electric power with a series of illustrated mailing cards, through 


guessing contests, and by way of numerous other attractive features 
for holding the public notice. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, is distributing a general price 
list, supplementing its illustrated descriptive catalogue. This 
price list includes quotations on mercury-vapor lamps for general 
illumination, photography, photoengraving, blue-printing outfits, 
lantern slides, printing, etc., and renewals. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Boston, 
Mass., is calling attention to the practicability of using miniature in- 
candescent electric-lighting outfits for Christmas tree decoration. In 
the issue of “Edison Light” for December there is a pictorial 
supplement showing interior views of the exhibition department 
of the company, at 1 and 2 Head place, Boston, Mass. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, is calling attention to its new catalogue descriptive 
of material from its miniature department. Special contracts are 
made for lamps in large quantities to be used during a year’s time. 
The company carries a large and complete stock of material for 
decorative purposes in its miniature lamp department. 


THE PHELPS COMPANY, Detroit, Mich., will be pleased to 
send its miniature catalogue on “Hylo” electric lamps to any one 
interested, upon request. This catalogue illustrates and describes 
the turn-bulb “Hylo,” the pull-string ‘“Hylo,” the long-distance 
“Hylo,” the three-step “Hylo,” the double-eight “Hylo,” the photo 
“Hylo” and the annex “Lyho” and the pull-string “Lyho.” These 
lamps employ the double filament, which is a feature with the 
Phelps Company’s apparatus. 


THE EMPIRE STATE DRY BATTERY COMPANY, 80 Fulton 
street, New York city, has equipped its new factory with the latest 
and most modern machinery for the manufacture of dry batteries. 
This factory is located in the heart of the business section of New 
York city, and is possessed of every desirable feature for first-class 
production. Mr. John Smith, formerly superintendent of the Elec- 
tric Contact Company’s factory, New York city, has accepted a 
position as general manager with the new company. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that seven of its railway generators, driven by a variety 
of prime movers, are to be seen in the Intramural Electric Railway 
power-plant, Machinery Hall, St. Louis, Mo. These will be ready 
for immediate delivery on January 1. The Crocker-Wheeler Com- 
pany’s bulletin No. 470 describes the intramural plant and con- 
tains a fine map in colors of the exposition grounds. The company 
will be pleased to mail this bulletin to any one interested upon 
request. 


THE COMMERCIAL ELECTRICAL SUPPLY COMPANY, 1007 
Market street, St. Louis, Mo., is calling attention to the Commer- 
cial incandescent lamp in a unique fashion. The company is dis- 
tributing a mailing card bearing the inscription: “It only costs one 
cent to find out the merits of the high-grade Commercial incan- 
descent lamp.” Instead of the characters, “one cent.” being printed, 
however, a genuine coin is inserted in the card. It is assumed that 
this coin will pay for the postage of an enquiry to the Commercial 
Electrical Supply Company. 


THE NEW YORK COIL COMPANY, 52-54 Park Place, New York 
city, is calling attention to its “Fire Ball” jump-spark coil, with or 
without vibrator. This coil is claimed to be absolutely waterproof, 
and guaranteed to give a perfect spark. The No. 1 coil consumes 
three-quarters of an ampere at six volts pressure. The No. 2 coil 
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consumes one and one-half amperes at six volts. This gives a heav- 
ier spark than the No. 1 coil, and will give satisfaction with a 
pressure of four volts or over. The size of the coil is six and one. 
half by two and three-quarters by two and three-quarters inches, 
with a half-inch extension at the base. These coils are put up in 
oak cases, and the cases are filled with waterproof compound. 


THE BROWN CORLISS ENGINE COMPANY, Corliss, Wis., has 
secured from the city of Milwaukee, Wis., a contract to furnish and 
erect complete at the North Point pumping station one twenty- 
million-gallon, triple-expansion, high-duty, crank and flywheel 
pumping engine, according to plans and specifications prepared by 
the city of Milwaukee, and according to plans and specifications 
submitted by the Brown Corliss Engine Company. The total amount 
of the contract is $64,500. The contract was awarded after a 
thorough inspection of the company’s plant by the city engineer 
and the board of public works. The company is now at work 
extending its foundry sixty feet in order to take care of the large 
amount of work on hand and in prospect. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo.. 
is distributing an {illustrated catalogue descriptive of electrical 
novelties. A very complete line of miniature electrical railway 
apparatus is presented. These novelties are substantially con- 
structed and are made with all parts interchangeable. In addition 
to the listing of electrical toys are private-line battery call tele- 
phones, electric heating and cooking apparatus, medical batteries, 
electrical decorative lighting outfits, and flash lamps. The Ewing- 
Merkle company has filled seven floors of one of the largest houses 
in the West with electrical supplies of every description. A “Green 
Book” of general supplies, and special bulletins on dynamos, 
motors, arc lamps, incandescent lamps, fans, watchmen’s registers, 
lighting supplies may be secured from the company on request. 


THE CANADIAN WBSTINGHOUSE COMPANY, LIMITED, 
Hamilton, Ontario, has sold to the Hamilton Cataract, Power, 
Light and Traction Company, for use in its Victoria substation 
at Hamilton, Ontario, two motor-generator sets, each consisting of a 
synchronous motor and a direct-current generator. The motor-gener- 
ator sets will be of the two-bearing type, the generators deliver- 
ing direct current at 550 volts to the railway system, and each 
being rated at 750 kilowatts. The synchronous motors will take 
two-phase current at 8,000 alternations and 2,400 volts, and will 
be rated at 1,380 horse-power. The excess of capacity in the 
motors is provided so that they may be used for raising the 
power-factor of the transmission system. Power is taken through 
lowering transformers from the high-tension transmission lines 
from the De Cew Falls station of the company. «These motor- 
generator sets will be built ct the works of the Westinghouse 
Eıectric and Manufacturing Company, Pittsburg, Pa. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is building a three-story addition to its factory 
which will add 50,000 square feet of floor space to the plant. The 
construction is of the slow-burning type, and it is expected that the 
addition will be ready for occupancy about the first of the year. 
The cost will be about $50,000. The building will be equipped with 
the Grenelle system of sprinklers, will be heated by the Paul 
system and lighted with mercury vapor lamps. The fire storage 
tank, with a capacity of 75,000 gallons, will be located under the 
boiler room, and the fire pump will have a capacity of 750 gallons 
a minute. The power plant for the entire factory will be in the 
new building and will be up to date in every respect. As soon as 
this building is completed work will be begun on an addition to the 
present office building, to which another story will be added. The 
third floor of this building will be entirely devoted to the engineer 
ing department, while the superintendent, chief of the engineering 
department, cost department, publicity department and a part of 
the accounting department will occupy the second floor. The execu: 
tive offices and the rest of the accounting department will be on the 
first floor as at present. The works of the Cutler-Hammer Manu: 
facturing Company now occupy an entire block with the exception 
of a small plot on one corner. Recently this company purchased à 
plot of ground on St. Paul avenue, opposite its factory, upon part 
of which a brass foundry has been erected. Upon the remainder of 


this property buildings will be erected the coming year for storage 
and factory purposes. 
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ELECTRIC DECORATION. 

In spite of the frequent regrettable accidents—sometimes 
ending fatally—following the use of candles for decorative 
purposes at this time of the year, this old, dangerous method 
is still employed because of its beautiful effects and the pleasure 
afforded the children. Now there are inexpensive electrical 
decorations which may be operated from batteries where other 
electrical supplies are not available, and there is small excuse 
for any one permitting candles to be used again. One of the 
saddest features of many of these accidents is that the 
ones who suffer are most frequently the children, All such 
danger may be avoided at a slight expense by using the mini- 


ature incandescent lamp. Indeed much more beautiful results 
may be secured in this way, because different color effects are 
obtainable. This is a feature which will be fully appreciated 
by the children, so that by using the safe method, one will be 
removing the danger and improving the decorations at the 


same time. 


TELEPHONE SERVICE. 

The distinct and accurate analogy between the product of 
a telephone exchange and that of a factory making a commod- 
itv, as pointed out in the article by Mr. McMeen in last week’s 
issue, bears the test of mental analysis. The last decade 
has produced little change in telephone apparatus strictly 
deserving the use of the adjective. Transmitters are no more 
powerful and receivers no more sensitive, but a great change 
has been accomplished in that branch of actual telephone work- 
ing sometimes denominated “trafic.” This is the result of a 
greatly augmented number of subscribers’ stations and the adop- 
tion of relay switchboards with all their advantages of rapid 
and accurate systems of automatic signals. There seems to be 
no reason for expecting that the present rate of development 
will soon die away or that we have reached anything like the 
final method of meeting the requirements of this increasing 
traffic. Surely it is high time that every element of the 
product of the telephone traffic mill should be discovered, classi- 
fied and thought about, the knowledge from such effort being 
applied to the joint use and benefit of the service maker and 
the service consumer. 

Among the independent companies in particular, probably 
on account of their later advent in the field, too little has 
been known even by the managers as to the real quality of 
the service they are giving. The management has depended 
largely on the reports of the subscribers, and while it may 
seem strange, yet it is true, that the subscribers are not as 
capable of judging the quality of service they are receiving 
as are the officials of the telephone company themselves. 
Service tests made by the employés of the company under 
proper supervision afford the best means of analyzing the 
service, and it is by a comparison of such analysis between 
various companies giving the same kinds of service that a 
proper conclusion on the part of operating companies may 
be reached. 

The manufacturer and designer of telephone apparatus and 
equipment have done much; the true student of traffic has 
also accomplished much, but there are too few of the latter. 
What good telephone service depends on, how to find out about 
the service, and what to do when found out, are questions that 
the manufacturers of telephone service can not well spend too 


much time in answering. 
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A HYDRODYNAMIC MODEL OF ELECTRIC FLUX. 

At a mecting of the Institution of Electrical Engineers, 
of Great Britain, in the Jatter part of November, a paper of 
exceptional interest was presented by Dr. H. S. Hele-Shaw, 
Dr. Alfred Hay and Mr. P. H. Powell, which describes recent 
investigations of the magnetic flux distribution in toothed- 
core armatures. The first part of this paper describes a beauti- 
ful method of representing optically the magnetic lines of 
force, a conception due to Faraday who, in his magnetic re- 
searches, found, as is generally the case, some physical idea 
of invisible conditions necessary for a clear understanding of 
these conditions. 

The method of representing magnetic conditions described 
is not entirely new, since it was explained by two of the 
authors of the present paper some years ago. In the par- 
ticular application made of it here it is a valuable aid as 
well to the student of science as to the designer of electrical 
machinery. This paper appears on another page of the present 
issue. 

In discussing this paper there are many points which 
might be dwelt upon. One of the first of which impresses the 
reader is the practical value to the designer of electrical ma- 
chinery of a method of investigation carried out, not only by 
the use of materials entirely different from those which enter 
into dynamo construction, but which represents a condition that 
does not exist in the machine itself. Before directing attention 
to these features of the method it will be necessary to say a 
few words about the method itself. 

It was sought to obtain a model of a magnetic field. Now, 
the laws governing what we are accustomed to call the flow 
of magnetic force are the same as those which apply to the flow 
of a perfect fluid. If, therefore, a perfect fluid were obtainable 
and it be made to flow under the conditions which obtain in 
a magnetic field, and if the stream-lines of this fluid could be 
made visible a method of constructing such a model would be 
available. There is, however, no perfect fluid, and this would 
have presented a serious, if not insurmountable, obstacle to 
the use of a fluid model had it not been shown by Stokes that 
when a viscous fluid flows in a thin layer between parallel 
bounding planes it obeys the laws of a perfect fluid. A 
suitable material for making a model was thus offered. It 
remained to make visible the streams of flow and to construct 
a path offering different resistances to the flow. The first is 
done by injecting into the fluid used—which, in this case, was 
glycerine—streams of glycerine suitably dyed. This method 
has been used before in studying the flow of gases. To con- 
struct a path offering a different resistance at different points 
to the flow of the fluid it is sufficient to vary the thickness 
of the stream or the fluid itself, theory showing that the ratio 
of the cubes of the thicknesses of the layers of liquid gives the 
ratio of the permeabilities in the corresponding magnetic prob- 
lem. The model constructed consisted, in the present case, of 
two plates of thick glass, upon one of which a layer of paraf- 


fine had been placed. This paraffine was then scraped away, 
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leaving a channel which corresponded to the path along which 
the magnetic lines would be forced to flow, the depth of this 
channel corresponding, as stated, to the different permcabili- 
ties of the magnetic coils. This model was then covered with 
the second plate of glass, and a current of glycerine under 
a sufficient head was forced to pass through the passage. At 
a convenient point the jets of colored glycerine were intro- 
duced, and the paths traced by these colored streams corre- 
spond to the lines of force—or rather, we should say, the 
tubes of foree—of the corresponding magnetic problem. 

A number of these slides have been prepared by the authors 
of the paper, and the results photographed and the model 
itself was exhibited. 


of air-gap and different shapes of tooth and slot. The streams 


The slides represent different lengths 


of flow were found very similar to those which have been plotted 
out from theoretical considerations; but, nevertheless, the 
result is very striking and is far more satisfactory than any 
drawing could be. 

But still more striking is the use which is made of these 
models, for by counting the number of stream-lines which 
enter the top of the tooth and the number which enter the 
tooth at the side from the slot, the correction coefficient for 
fringing is obtained. The actual coefficients secured in this way 
were found to be practically the same as those which have been 
obtained by considering the problem analytically. This agree- 
ment is ample justification of the use of the method in attack- 
ing such problems for obtaining constants to be used in the 
design of electrical machines. 

The interest in this method of investigating from the 
designer’s standpoint is the comparative ease with which the 
effect of varying the shape of the tooth, the dimensions of the 
slot, or the depth of the air-gap may be studied; but from the 
physical point of view the interest lies chiefly in the fact that 
we have used a method of studying conditions which repre- 
sents what are mere conventions, and which do not actually 
exist. We are accustomed to speak of lines of force as though 
they really existed. If we care to be more exact we explain that 
we do not really mean lines, but tubes of force, following 
Faraday. However, these lines of force in our glycerine model 
grow from the end, while our hypothetical lines of force spring 
out sidewise. This, of course, |in no way affects the value 
of the model, since, if we desire, the artificial lines could he 
caused to grow sidewise. But actually there are no such lines, 
nor, in fact, is there any flow of force. There is nothing but 
a strain in the medium, the distribution of which follows laws 
similar to those which govern the flow of a perfect fluid. That 
one can first adopt a certain convention to make physical con- 
ditions seem more real, and then make a model which does pot 
even represent these conventions, but something different, and 
vet get accurate and useful results, is certainly most striking. 

It should, perhaps, be mentioned that while this model is 
exceedingly useful it is not of gencral application, since the 
layer of liquid must be thin. However, permeabilities as high as 
1,000 were satisfactorily represented by means of it. It would 
be interesting to study the design of electromagnets by mean 
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of the model as, doubtless, some valuable data could be col- 
Jected in this way. 

There are other methods of investigating the distribution 
of magnetic flux, the most generally used being exploration 
of the magnetic field, by means of small coils and a ballistic 
galvanometer. This is, of course, a step-by-step or point-by- 
point method, since the exploring coil merely tells us the 


total flux through it. By rotating the plane of this coil in 


any one position, however, we may get an idea of the direc- 
tion followed by the flux. Much time and ingenuity have been 
expended in studying the problems presented in dynamo design 
in this way, the results being of very great value, though the 
method itself is exceedingly laborious. 

Another method—suggested, at least—is to represent the 
flow of magnetic force by a flow of electric current, replacing 
the magnetic path by an electric path, and making the resist- 
ance and shape of this path correspond to the reluctance and 
shape of the magnetic path. By determining the distribution of 
electrical potential throughout this path an idea of the distri- 
bution of magnetic potential might be obtained. This method 
would not be difficult of application, but its use would be 
troublesome, and it would not give us the visual representa- 


tion as the hydrodynamic method does. 
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MAGNETIC STORMS. 

For the past half-century or more efforts have been made 
to connect in some way so-called magnetic storms with some 
solar disturbances. Success in this direction has never been 
marked, although there is a prevailing idea that the sun really 
causes these storms. The latest attempt to establish a rela- 
tion of this kind was made by Mr. E. W. Maunder at a recent 
meeting of the British Astronomical Association. 

It was first supposed that magnetic storms were due to 


magnetic changes in the sun, but in 1892 Lord Kelvin said that 


such could not be the case. Another suggestion was that tlicse 


storms might be due to streamers from the sun which impinge 


upon the earth. Attempts to establish some definite relation 


between magnetic storms and sun spots have also failed, since 


a magnetic storm does not always follow the appearance of a 


sun spot, and there may be storms without any unusual sun 
spots. Mr. Maunder seemed to find a geheral agreement 
between the appearance of sun spots and storms, especially 
when large disturbances only were constdered. He then ex- 


amined the Greenwich records for the past twenty years, and 


he found that in many cases there is apparently a period of 
recurrence of twenty-seven and one-third days. This is the 
apparent period of the sun’s rotation. Out of some 276 storms, 


one-third of these were arranged in pairs spaced apart by 


a period of one rotation of the sun. About three-quarters of 


the storms showed a rotational period of one form or another. 
The conclusions he reaches are that magnetic disturbances 


apparently recur with the return of certain definite meridians 


of the sun to the centre of the disc. He thinks that his 


research has established beyond question the origin of mag- 
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netic storms, and it introduces a new conception of the mag- 
netic action of the sun, which seems to act magneticallv within 
certain restricted areas and along narrow lines. Mr. Maunder’s 
ideas have been received with a good deal of interest, but no 


one is yet prepared to criticise them. 


NEW USES OF ELECTRICITY. 

Almost every day reports of new applications of electricity 
come to hand. Some of these are very amusing, because they 
are quite improbable. Others are equally amusing, due to the 
fact that while the word “electricity” figures big in the headline, 
its use in the application described is merely as a source of 
power, and therefore bears no particular significance. A report 
of the latter kind describes an electric process for milking cows, 
which is said to be cleaner and quicker than the present method 
of hand-milking. Sifted to the bottom the electricity figures 
in this new and wonderful process only as a means of driv- 
ing a pump; and, while we are not ready to admit that any 
other power could be applied quite as well here, we can not 
deny that a four-footed dog could do the work approximately 


as well as a three-phase motor. 
Another report describes what was, in effect, an electric 


boot-jack. A young man thoughtlessly rested his foot on a 
wire fence during a thunderstorm. Lightning struck the 
fence and removed the shoe from his foot. From the report 
it does not appear that he was much damaged, but the condi- 
tion of the shoe after the accident is not mentioned. While 
this is an adaptation of electricity which few would care for, it 
can not be denied that the lightning did its work, and did it 
quickly. To suggest the regular use of lightning in this way 
would be absurd, but it would be no more absurd than are some 
of the other suggestions which are put forward and received 


without question. 


ELECTRIC DRIVING OF COTTON MILLS. 

It is stated on good authority that there are to-day in 
cotton mills, in this country, electric motors aggregating 
140,000 horse-power. The total power in cotton mills was some- 
thing over 800,000 in 1900. These figures show that the elec- 
tric motor is making good headway in factory driving. An 
objection which is frequently raised against the electric motor 
for driving machinery is that, as regards the cost of driving, 
it can not compete with steam. This can only be determined 
for each particular case. But the electric drive is not advo- 
cated merely as a means of reducing cost. Indeed, this is a minor 
feature, for the costs of driving the machinery is not, by any 
means, the total cost of operating the plant. The main ad- 
vantage of the electric drive is the increase in output which it 
makes possible, and the better character of the work which may 
be done on electrically driven machines. When these features 
are borne in mind with the other advantages, such as saving 
in space, the elimination of belts and increased safety for the 
operators, a small change one way or the other in the cost 
of driving the machines becomes insignificant. 
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GROUNDED TRANSMISSION 
MEDIUMS~F. 


STANLEY RICHMOND. 


BY J. 


VOLTAGE CONTOUR LINES. 

A somewhat interesting phase, though, in 
the main, only a scientific one, of grounded 
track return investigations is the plotting 
While these 
lines can not be plotted absolutely cor- 


of voltage contour lines. 


rectly without data obtained by means so 
expensive as to be practically prohibitive, 
fairly accurate information can be secured 
by the use of apparatus which can be 
mounted and carried on a light emergency 
wagon. 

A somewhat detailed description of the 
apparatus and methods to be adopted in 
order to carry out this work can be given 
under three headings: 
and map-work ; 


apparatus, survey, 
all the details of which 
should be under the personal supervision 
of one man, an expert. The major por- 
tion of the necessary apparatus can be 
designed in the draughting room and built 
in the ear shops of the average street rail- 
way company. 

by students of 
during their summer 


The surveys can be made 

some technical college 
vacation at a small 
remuneration. For the information which 
they obtain of practical scientific electrical 
conditions, traction plant and street rail- 
way operation is very valuable to them; 
inasmuch as it gives them a renewed 
inclination for their remaining college 
work and a preliminary training for some 
of the duties which will have to be sub- 
sequently undertaken by them. The diffi- 
cuit portion of the map-work can be un- 
dertaken only by the expert. This con- 
sists of reducing the mass of data turned 
in by the surveyors to figures entered on 
a rough map, which rough map is taken 
in hand by the draughting department, and 
a finished map made on tracing cloth with 
the required contour lines plotted on it. 

APPARATUS. 

The first thing that should be located, 
so as to prevent anv loss of time when 
the remainder of the apparatus is ready, 
is some light wagon, mounted, if possible, 
on springs, and a one-inch board, twelve 
inches wide, to be fastened inside, edge- 
wise against one of its sides. This board 
should be planed and long enough to reach 
from the front to the middle of the 
wagon, and is intended to serve as a table 
for the required instrument, some of the 
wiring and as a rough desk for the student 
in charge of the survey. The top of this 
improvised table should be about one inch 
helow the top of the wagon side. The 
horse should be of a fairly heavy build, 
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and not of a neryous temperament. The 
required instrument is a below-and-above- 
duplex potential-meter 
(Richmond pattern, made by the Weston 
Electrical Instrument Company). As 
drops have to be taken between points 
situated as much as 1,200 feet apart, it 
is necessary to have some means whereby 
about 1,300 feet of flexible twin-conductor 
electric light cord can be rapidly run out 
and hauled in for this distance. To meet 
this requirement, the writer designed a 
which, in the main, 
consists of three compartments formed by 
means of four triangular cast-iron plates. 
Fig. 21 is a diagrammatic 


zero reading 


self-winding reel, 


representa- 
tion of this machine. 

The compartment formed by the first 
and second plates contains a light wooden 
drum, the diameter of the core being 
about one-half that of the flanges, a pro- 
jection -on -the outside one of which 
flanges is encircled by two insulated brass 


end-on 


rings making contact with two 
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bushing of one of the double-ended | tie- 
bolts which hold the plates in position. 
On the same axle, between the second and 
third plates, is keyed the heavier of the 
two gears of the double-reduction gearing. 

About midway between the spring and 
the drum axles is located the intermediate 
axle on similar pointed set-screws, be- 
tween the second and third plates. On 
this axle is keyed the heavier of the two 
pinions of the gearing, so placed that its 
teeth are geared into the teeth of the 
spring axle gear; and on it is also keyed 
the lighter of the two gears, so placed that 
its teeth are geared into the teeth of the 
drum-axle pinion. 

The second and third compartments 
are covered over with one piece of sheet 
iron, bent to fit and fastened to the plates 
by means of 14/20 (or 1/4 standard) 
In the centre 
for nearly its full width, is 
a out about a six-inch portion, over 
which is fitted a sliding cover, so that the 


round-head machine screws. 
f the cover. 


Fic. 21.—DrtaGRaMMaTIC REPRESENTATION OF APPARATUS FOR USE IN SECURING DATA 
FOR PLOTTING VOLTAGE Contour LINES. 


brushes held by brush-holders attached to 
but insulated from the inside face of the 
first plate. The axle, on which this drum 
is mounted, is located near the apex of 
the machine, revolves between the first 
and the third plates on headless, pointed 
set-screws, which set-screws are provided 
with lock-nuts to keep them firmly 
fixed after they are adjusted, and 
on it, between the second and 
third plates, is keyed the lighter of the 
two pinions of the double reduction gear- 
ing. 

Near the bottom of the machine, be- 
tween the second and fourth plates and 
running clear of the third plate, is lo- 
cated another axle on similar set-screws. 
On this axle, between the third and fourth 
plates, are anchored the inner-looped ends 
of three spiral springs, each made of one- 
eighth inch spring steel two inches wide 
and forty feet long. The outer looped- 
ends of these springs are slipped over the 


bearings of the axles on the pointed set- 
screws can be reached from time to time 
for oiling purposes. 

The plates are fastened together by 
means of double-ended tie-bolts with two 
nuts at each end (one nut inside and the 
other one outside of each plate). The 
spacing between the plates is obtained by 
means of bushings made out of iron pipe 
and slipped over the tie-bolts. On the 
outside of each plate is attached a strong 
handle, the two points of each plate to 
which such are attached being strength- 
ened by means of bosses cast on them. — 

A few points to assist in the construc- 
tion of one of the machines are as follows: 
the pattern for the plates should be made 
in the form of a skeleton frame, to allow 
for the necessary requirements of the 
various tie-bolts and set-screws, which 
frame should then be glued and screwed 
to a thin board. When the pieces are 
firmly set, the portions of the board pro- 
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truding beyond the frame should be sawed 
off and the pattern, after receiving the 
necessary draught, be finished in the usual 
way with black shellac. As only two of 
the plates require bosses, the pattern por- 
tions for these can be made detachable. 
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be drilled afterward by clamping only 
two or three of the plates together. The 
opposite holes in any two plates to be 
threaded for two set-screws should have 
the taps run through them simultaneously 
while the plates are bolted together, so 


Fra. 22 —THE UsE or TRIPOD AND POLE FOR SPANNING STREET CROSSINGS 


For drilling, one of the plates should be 
laid off and centered, the four plates be 
clamped together and the holes required 
similarly in the four be drilled simultane- 
ously, care being taken that the size of 
the hole drilled at any particular point 
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that the screws which act as bearings may 
have their centres true. The three springs 
should be separated by two discs of thin 
sheet iron, the centre holes of which disc 
should clear the spring axle and those 
around the circumferences clear the tie- 
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inner insulation of rubber, a strap can be 
used between one of the lathe pulleys and 
the drum to wind the springs up. When 
so wound up, one end of the cord can be 
pushed through a hole in the flange and 
the two conductors be connected to the 
two circular rings. The drum can then be 
allowed to unwind and thereby wind up 
the cord. Attached to the side of the 
drum, opposite to the side having 
the rings, is a ratchet wheel to be used in 
conjunction with a pawl pivoted on the 
second plate. This is to check the reel from 
rewinding when unwound. 

To assist the surveyor to stretch his wire 
and keep it high enough for vehicles to 
pass under, and also to keep it above the 
trolley wires of cross-lines, it is necessary 
to have some light portable poles. Some 
idea of the way these poles are constructed 
and used will be gained from an examina- 
tion of Fig. 22, which is a reproduction 
of a photograph of the wagon when in 
service. 

These poles, in the main, consist of a 
tripod supporting the pole proper, which 
is in the centre and made of two poles 
about one and one-half inches in diameter 
jointed together by means of a piece of 
iron pipe about fourteen inches long and 
firmly fixed in a circular block of wood. 
The bottom pole, which is about twelve 
feet long, is permanently fastened in the 
pipe, while the top one, which is about 
fourteen feet long, has its bottom end 
so turned that it can be easily taken in 


Fria. 23.— REPRODUCTION OF MAP WITH VOLTAGE CONTOUR LINES PLOTTED. 


is not larger than the smallest one re- 
quired by any one of the four (any hole 
in any one of the plates which is smaller 
than necessary can be bored out after- 
ward to the size required). Those 
holes which are not required at 
similar points in all the plates can 


bolts but not the bushings. The drum 
should first be turned in the rough on its 
axle, the circular rings be then driven on 
and the whole be finally finished in the 
lathe, including the oiling and shellacing. 
When the machine is ready for the elec- 
tric light cord, which should have a thin 


and out of the pipe (ferrule). Near the 
top end of the pole is screwed a strong 
iron screw-hook for the wire to slip in 
and out of. The tripod portion of three 
similar poles about fourteen feet long is 
hinged to the circular block by means of 
strong iron screw-eyes. The bottom ends 
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of the pole and the three legs of the 
tripod are provided with spikes. These 
are made by screwing in strong iron wood- 
screws for about half their length and 
then grinding the projecting portions to 
a point on an emery wheel. 

To use the testing wagon, which is pro- 
vided with a canvas covering stretched on 
a light framework, the reel is placed on 
the rear end and the two wires which 
run from the brushes are connected in 
multiple to one of the meter posts. To 
the other post of the meter is attached a 
short length of flexible cord with a small 
iron clamp connected to its outer end. 
A similar clamp is connected to the two 
ends of the two wires from the reel. This 
latter clamp is then attached to a hydrant 
and the driver ordered to go ahead. . As 
the wire unwinds, it is hooked up on such 
convenient places as lampposts, pole-steps 
and branches of trees. At cross streets, 
the portable poles are used. When the 
next hydrant is reached, the other clamp 
is attached to it and a reading taken. 
This clamp is then loosened and the 
wagon proceeds to the next hydrant, 
where the clamp is again used and another 
reading is taken. This is repeated until 
all the wire is unwound and the last read- 
ing for this stretch is taken. The wire 
is then loosened from the first hydrant 
and allowed to rewind. If the weight 
of the wire or its resistance is sufficient 
to check the winding, such is easily as- 
sisted by one of the attendants. 

After readings have been taken on all 
the streets running in one direction, 
similar ones are taken on those running 
at right angles to the first ones. 

When all the readings have been taken, 
the expert works out from them the 
relative voltages of the different points as 
compared with a chosen zero, and the 
drawing office is supplied with them in 
order to plot the contour lines. 

Fig. 23 is a reproduction of a map 
with contour lines so gotten up, and shows 
from an electrolytic point of view a con- 
dition very favorable to the traction 
interests of the neighborhood. 

——-— 

Sir Oliver Lodge on Lightning 

Conductors. 

A lecture on lightning conductors was 
delivered recently by Sir Oliver Lodge, at 
a meeting of the Birmingham Agricul- 
tural Association. An abstract of this 
lecture is given in the Mechanical Engi- 
neer (London), November 26. 

The lecturer said that when his atten- 
tion was drawn to lightning arresters in 
1887 he found that the subject had not 
been approached in the light of new 
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theories and new knowledge of electricity ; 
that the conductors were not advanced 
much beyond the times of Benjamin 
Franklin. The old view of lightning pro- 
tection was as if it were something to 
be let down like rain, or as if there were 
a certain amount of stuff to get rid of, 
which would take an easier path, so that 
if a channel were provided for it, it 
would go down that channel and avoid 
all others, and that the easier path would 
protect others. The existence of electrical 
inertia was not recognized. It was also 
supposed that the best way to get rid of 
the electricity one did not want was to 
supply it to the best possible conductor— 
the largest and best conductor one could 
afford—and the only reason for not using 
a copper rod a foot thick was that it was 
too expensive. But a copper rod a foot 
thick would be dangerous. An iron rod 
one-tenth of an inch thick would be much 
safer. Conditions had reached such a 
stage that lightning arresters were being 
considered dangerous. The lecturer did 
not advocate the abolition of lightning 
arresters. It was desirable to have them, 
but there were certain things to be con- 
sidered about them before they became 
as safe as they could be. He thought 
that very few lightning conductors could 
be considered absolutely safe. If one 
wanted to be protected properly, many 
conductors were better than one, and an 
iron conductor was better than copper. 
A small iron wire was ample protection 
so long as the wire lasted. It is true 
that lightning might dissipate the wire, 
but by that time the flash was over, the 
conductor had served its purpose. It was 
better to have a number of cheap con- 
ductors than one or two expensive ones. 
If one wanted to be absolutely immune 
from lightning, such protection could be 
provided by a complete metallic enclosure. 
However much this might be struck, the 
inside would not be affected. 


—— ald 


Electric Suburban Railways in | 
Malaga. 


It is reported by United States Consul 
D. R. Birch, at Malaga, Spain, that the 
project of constructing an electric sub- 
urban railway at Malaga will probably be 
carried out in the near future. It is ex- 
pected that the work will begin on this 
road before the end of the year. The 
chief function of the line will be the 
conveying of large quantities of sugar 
cane, olives and olive oil, almonds and 
raisins which are now brought into 
Malaga on mule-back. A passenger serv- 
ice will also be established, but this will 
be subordinate to the freight. There is in 
contemplation, also, a second line to Coin, 
a small town thirty miles southwest of 
Malaga. Although the concession for the 
former road mentions steam as the power 
to be used, it is thought that electricity 
will be adopted. 


Vol. 45—No. 26 


Production of Gas, Coke, Tar and 
Ammonia in 1903. 

The United States Geological Survey, 
in press bulletin No. 156, states that in 
1903, 7.4 per cent of the total coke prod- 
uct of the United States was manu- 
factured in by-product coke ovens. The 
total quantity of coal carbonized in 
1903 was 5,843,538 tons of 2,000 pounds. 


This was accomplished by 528 different. 


companies, which produced 33,483,430,989 
cubic feet of gas, of which 2,433,969,478 
cubic feet were lost or unaccounted for, 
and 31,049,461,511 cubic feet were sold. 
Of the latter figure, 73.9 per cent was 
sold for illuminating purposes, and 26.1 
per cent for fuel. The average price per 
1,000 cubic feet for all gas sold in 1903 
was ninety-seven cents. Prices for arti- 
ficial gas were low in the states of Illinois, 
Indiana, Kentucky, Ohio, Pennsylvania 
and West Virginia, which have natural 
gas and coal among their resources, and 
also in Massachusetts, where a large por- 
tion of the coal gas is made a by-product 
from coke made in retort ovens. The 
total production of coke amounted to 
3,941,282 tons of 2,000 tons. Of this 
1,882,394 tons were obtained from by- 
product coke ovens, and 2,058,888 tons 
were the product of gas houses. A large 
number of coke companies engaged also 
in the electric light business, and used 
the coke, and also some tar produced at 
the gasworks, for firing the electric light 
plants. Some coal gas producers are also 
producers of water gas, and used the 
coke from the coal benches for firing the 
water gas plants. Other gasworks used 
some coke in the carbonization of coal. 

The total quantity of coal-tar produced 
in 1903 was 62,964,393 gallons. Its value 
was $2,199,969, or 3.49 cents a gallon. 
The largest producer of tar in 1902 and 
1903 was Massachusetts. New York was 
second; Ohio, third; Pennsylvania, 
fourth, and Alabama, fifth. 

Twenty per cent of the companies ques- 
tioned reported the recovery of ammonia. 
The total quantity of ammonia liquor 
produced and sold was 64,396,662 gal- 
lons, which is equivalent to 17,479,759 
pounds of anhydrous ammonia, or 67,- 
821,465 pounds of ammonia sulphate. 
The total quantity of ammonia sulphate 
produced and sold in 1903 was 11,925,- 
752 pounds. The equivalent production 


of sulphate in 1903 was 79,747,217 
pounds. 

Comparatively little progress has been 
made in the United States in the manu- 
facture of chemical products from coal- 
tar. A conservative estimate of the value 
of such products in this country 18 
$12,000,000. 
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An Up-to-Date English Steam Turbine Electric Power Station. 


I—BOILER AND ENGINE-ROOM EQUIPMENT. 
HE accompanying illustrations show 
I the interior of a modern power 
station and substation supplying 
current for operating electric trains on 
the Northeastern Railway, of England. 
The credit for this design of steam turbine 
power plant belongs to Mr. Charles H. 
Merz, consulting engineer for the New- 
castle Electric Supply Company, Limited. 
and the railway above mentioned. In the 
designing of this power station careful 


By Frank C. Perkins. 


turbine room. Each turbo-alternator 
works independently, the station being in 
reality divided into separate sections. A 
separate chimney is used for each com- 
plete boiler house and each feed pump 
is sufficient for five boilers. 7 
One boiler in each section is held in 
reserve, four being sufficient for supplying 
steam for a single generating unit. The 
engine room is at present equipped with 
two 2,000-kilowatt turbo-alternators and 
two turbo-generators of 5,000 kilowatts 


Electric controlling apparatus is pro- 
vided at the switchboard for the adjust- 
ment of the governor, and this may also 
be done at the turbine by hand. Be- 
tween no load and full normal load these 
turbines do not vary in speed more than 
three per cent, and between maximum 
load and no load the variation is less than 
five per cent. It is stated that mechanical 
safety governors are also installed which 
may be operated by hand from either the 
basement or the main floor and which cut 
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consideration was given to various prime 
movers, including the high-power gas 
engine, the reciprocating steam engine 
and the modern steam turbine. The 
steam turbine was chosen on account of 
its advantages of small space required, 
low oil cost, capital, repair and labor 
costs. The Carville power station is so 
arranged that the boiler house lies at 
right angles to the engine room so as to 
avoid long lengths of steam piping, each 
battery of boilers feeding the generating 
set which is located opposite it in the 


each, making the total output of the Car- 
ville station 14,000 kilowatts. It is stated 
that the steam consumption for these tur- 
bines, which are of the Parsons type, is 
somewhat less than sixteen pounds per 
kilowatt-hour for the large units, and 
eighteen pounds per kilowatt-hour for 
the smaller sets. Forced lubrication is 
provided for the bearings, and mechanical 
governors are used which allow the 
normal speed which is 1,200 revolutions 
per minute to be varied by five per cent 
at any load up to the total output. 


off the steam automatically when the speed 
rises to 1,400 revolutions per minute. 
The turbines are directly coupled to 
alternating-current generators of the re- 
volving field type, supplying a three-phase 
current having a frequency of forty cycles 
per second, and a pressure of 5,750 volts. 
On the end of the turbo-alternator shaft 
continuous-current dynamos are mounted, 
supplying direct current to the field- 
windings of the main generators without 
utilizing any regulating resistance. This 
exciter has a separately excited field and 
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the regulating resistances are placed in 
this 100-volt circuit, the current being sup- 
plied from a motor-generator or storage 
battery. 

A vacuum augmenter has been installed 
under each turbine, together with the sur- 
face condenser, and a higher vacuum is 
thus obtained as the suspended vapor and 
the water from the condensed steam are 
taken separately from the condenser 
chamber. 

Klectric power is utilized very largely 
in the Carville power station for operat- 
ing the auxiliary apparatus, and this 
method is particularly recommended by 
the consulting engineer, Charles H. 
Merz. Three-phase motors are employed 
for driving the air pumps which are of 


the Parsons three-throw type, a plunger 
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crab, three-phase induction motors also 
being utilized for this apparatus. 

Among the other electrically driven, 
labor-saving devices used at this station 
should be mentioned the electric locomo- 
tive which runs on an overhead siding, 
the coal being discharged to the bunkers 
from a siding of the Northeastern Rail- 
way. The locomotive has a capacity of 
fifty tons at a speed of four miles per 
hour on a grade of one in twenty-five. It 
is operated by two seventy-five-horse- 
power Westinghouse motors of the direct- 
current type, the current being conducted 
to the locomotive by a bow collector from 
an overhead trolley line. 

An electrically operated weigh-bridge is 
provided over which the cars carrying the 
coal pass. The weigh-bridge is automatic 
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A single steel-plate coal bunker is pro- 
vided which is twenty-two feet wide, 
fourteen feet deep, and nearly 100 feet in 
length, with a capacity of 750 tons. It is 
divided by steel-plate partitions into five 
parts. After being weighed the coal car 
is drawn over the coal bunker and dis- 
charged. Cast-steel mouthpieges are ar- 
ranged at the bottom of the hoppers and 
the coal, on passing to the stoker hoppers, 
is automatically weighed. An ash-pit door 
is provided under each boiler which dis- 
charges ashes automatically and regularly 
to the ash conveyer. Electrically driven 
scrapers are also provided for the Green 
economizer and electrically operated in- 
duced draught-fans have also been install- 
ed, but a natural draught by-pass is also 


PLAN OF CARVILLE POWER STATION, SHOWING BOILERS AND TURBINES. 


pump being connected on the extension 
shaft of each pump for raising water to 
the hot well from the air pump discharge, 
which may be diverted to a weigh-bridge 
and tank, thus making it possible to know 
at any time what the steam consumption 
of any turbo-alternator is. 

Three-phase motors are also provided 
in the pump house for operating two 
centrifugal pumps, providing circulating 
water for the condensers from the river 
Tyne. This electric pump house was in- 
stalled at the riverside on a jetty, and is 
supplied with current by an overhead 
power transmission line. 

The engine room is also equipped with 
an electrically operated Craven overhead 
travelling crane, having a capacity of 
forty tons for the main hoisting gear, and 
ten tons for the auxiliary lifting 


and is a most ingenious mechanism. The 
motor and steelyard are installed in a 
small building to which the coal cars are 
brought by the electric locomotives. The 
cars are lifted clear from the rails and 
placed upon knife edges by means of a 
steel platform which rises between the 
rails and comes under the flanges of the 
wheel. The coal car is held in position 
so as not to run off the platform, and the 
weighing is recorded automatically on a 
card which ‘is placed in a slot provided 
for the purpose as soon as the proper lever 
is moved. The stops which hold the car 
then disappear, the platform is lowered 
and a signal is given which shows above 
the building, and everything is ready for 
the weighing of the next car, the latter 
operations being accomplished by the re- 
versing of the motor. 


arranged for use when the fans are not re- 
quired at low load. 
. Steel girders have been placed above 
the boilers supporting two main flues, each 
of which carries off the smoke and gases 
from five boilers. These two main flues 
carry the products of combustion to 8 
fourteen-foot steel-plate chimney which 
is 114 feet high. The following state- 
ments are of interest on the ar- 
rangement of the auxiliary plant, as given 
by Merz and McClellan in their recent 
paper on “Power Station Design” before 
the Institution of Electrica] Engineers. 

“The arrangement of the auxiliary 
plant (including in this term all piping 
and cable connections) is a most im- 
portant factor in the design of the engine 
room. 

“A design which probably originated 
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on the Continent and which is carried out 
there extensively has also been largely 
adopted in this country, 1. e., the pro- 
vision of a basement to contain all pipes 
and auxiliary machinery. Experience 
has shown this to be an extravagant 
method, affecting adversely both capital 
and running costs. It is, in short, directly 
antagonistic to the requirements which 
we have laid down as essential to an 
efficient design. It is also expensive in 
running wages, as unless the plant be al- 
lowed to run with practically no attention 


more men are required, and it is ex- 
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reduces the supervision and attention re- 
quired. 

“The turbine, on account of the small 
floor space which it occupies, has simpli- 
fied matters immensely, as with it all 
apparatus can easily be put on the one 
floor or, as is desirable on account of in- 
creased efficiency, the condenser may be 
placed directly below the turbine; in the 
latter case the turbine, as it requires little 
or no attention, can be left to run by 
itself at a higher level with merely a 
gallery around it. The auxiliary ap- 
paratus, requiring as it does much more 
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for quite a percentage of the total coal 
bill of the plant.” The following interest- 
ing statements by the above mentioned en- 
gineer are also of interest in reference to 
steam and electrically operated auxiliaries. 

“After making a careful balance sheet 
of the respective merits of steam and 
electrically driven auxiliaries it will be 
found that it is impossible to lay down 
any hard and fast rule which will apply 
to all cases or to all classes of auxiliary 
machinery, partly on account of the 
widely different conditions under which 
the machinery has to operate and partly 
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pensive in repairs on account of the diffi- 
culty of providing lifting tackle and the 
necessity of working entirely with lo- 
calized artificial light. Against these ob- 
jections the only advantage is a clean en- 
gine-room floor. Various arrangements 
have been adopted by engineers to avoid 
the inherent defect of installing the 
auxiliary apparatus in the basement. 
The provision of wells or pits instead of a 
basement in the main engine room has 
been frequently adapted and though this 
arrangement hardly gets over the diffi- 
culty with regard to piping, it certainly 


attention, can then be put on what may 
be regarded as the main floor. Both ar- 
rangements allow of all apparatus being 
conveniently handled by the main crane— 
though neither provides that perfect 
looking engine room which is a feature 
of many Continental stations. 

“The tendency seems to be in modern 
central power stations to utilize elec- 
trically driven auxiliaries wherever pos- 
sible instead of the steam-driven auxiliaries 
heretofore employed. The economy of the 
auxiliary plant is certainly of the greatest 
importance as it is certainly responsible 


on account of the effect which the general 
design of the station has on this ques- 
tion. For instance, the American prac- 
tice of omitting economizers leads to the 
adoption of steam-driven auxiliaries ex- 
hausting into feed-water heaters, while 
ecohomizers are almost universally in- 
stalled in English and Continental prac- 
tice; it follows that there is less gain to be 
derived from exhaust steam-feed heaters. 
To adopt electrically driven auxiliaries 
either involves that the capacity of the 
main-generating units be increased by ten 
per cent, or, as an alternative, that this 
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amount of special generating plant be 
installed. In either case the cost of the 
additional generating plant must be de- 
bited against electrical auxiliaries, as 
steam-driven apparatus merely requires 
the provision of the additional boiler 
capacity.” 

II—CARVILLE MAIN SWITCHBOARD AND 

SUBSTATION EQUIPMENT. 


The current generated at the Carville 
power station has a pressure of 5,750 volts 
and a frequency of forty cycles per 
second, and after leaving the switch- 
board at the generating plant is con- 
ducted by three-core cables to five sub- 
stations located along the Northeastern 
Railway. These substations supply a 
direct current at 600 volts to electric 
trains, consisting of two motor cars with 
a trailer between equipped with Sprague 
multiple-unit control. 

The high-tension switches of the main 
switchboard are of the oil type and the 
different phases of each circuit are sep- 
arated, and the three poles are not ar- 
ranged in a single oi] tank as is fre- 
quently employed on three-phase circuits 
of 6,000 volts. At the Carville switch- 
board electrical control is employed 
throughout for both opening and closing 
the switches, the cutting out being auto- 
matic in action. 

The main switchboard is arranged in 
four galleries extending along the entire 
length of the engine room. The lower 
gallery is used for the instrument trans- 
formers, while the second gallery is 
equipped with the operating panels and 
the main oil switches, the third gallery, 
as well as the fourth, containing the 
various bus-bars. The cables from the 
turbo-alterhator sets as well as the out- 
going feeders to the transmission line are 
all connected with their own switch gear 
passing directly up to the same through 
the ground floor. The switchboard for 
each turbo-generator is separate and com- 
plete, the panels for each passing directly 
up through the entire four galleries to 
the top of the station. There is no brick- 
work connected with this switchboard in- 
stallation, the panels being constructed of 
concrete, as well as the chambers and par- 
titions, which are covered with white 
enamel paint. 

The oil switches are of the British 
Thomson-Houston type, the moving con- 
tacts of which are carried by three wooden 
rods on an iron cross-piece which is sup- 
ported on a parallel link motion, giving 
it a vertical travel. A crank is connected 
to the link motion in such a manner that 
it is on its top dead centre when the 
switch is open and on its bottom dead 
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centre when the switch is in a closed po- 
sition. An electric motor operates the 
driving spindle through a worm-shaft 
and worm-wheel, a friction clutch being so 
arranged that the switch mechanism can 
not lag behind the motor, but can run 
faster than it is being driven, so that a 
quick break is obtained, the mechanism 
traveling very rapidly as soon as the 
motor has moved the crank over the dead 
centre, springs being provided which are 
compressed in the closed as well as the 
open position. Signal lamps and con- 
tact fingers are provided so that it may 
be instantly known when a switch has 
been closed or opened. A pair of brass 
oil pots are mounted on insulators for 
each phase, forming the main contact. 
When the switch is opened the main con- 
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cables connecting the separate phase 
compartments, where they are connected 
to isolating switches, which are particu- 
larly desirable when it is necessary to 
overhaul or clean the main apparatus. 
The series transformers for operating the 
ammeters and relays are above the main 
isolating switches, and the main oil 
switches are connected through the floor 
with the tops of the transformers. 
Three black enameled slate switch- 
boards are on the same gallery as the 
oil switches and form the operating 
board, consisting of two feeder boards 
for the Northeastern Railway Traction 
Supply and the Newcastle Light and Power 
Supply, together with a generator board 
located in the centre, with swinging 
panels at each end for the synchronizing 
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tacts are opened first and then the rods 
break circuit with the auxiliary contacts, 
and when the switch is closed the contact 
in air is made after the contact has been 
made under the oil. The cables leave 
the oil switches, passing up to the next 
gallery where one is connected to a bus- 
bar, the other passing up to the fourth gal- 
lery and being connected to another bus- 
bar on the fourth gallery, both through 
isolating switches. 

The feeder cables outside the Carville 
station are laid in wooden troughs cov- 
ered with three-inch tiles and filled in 
with pitch, while inside the station 
iron troughs are used instead of wood, 
with iron covers, a single cable being 
placed in each trough. The cables are 
of the three-core, paper-insulated copper 
and lead-sheath type. The cables ter- 
minate in cast-iron dividing boxes where 
junction is made with single-core lead 


lamps, voltmeters and rotating synchro- 
nizers. 

There are two 750-kilowatt, three-phase 
transformers, with star connections on 
the low-tension side giving 480 volts and 
mesh connections on the high-tension side 
receiving a pressure of 6,000 volts, the 
current from this installation being used 
for driving the station auxiliaries. These 
transformers, as noted by the diagram, 
are connected with the high-tension bus- 
bars above, and the low-tension bus-bars 
for station work under the operating plat- 
form running the entire length of the 
station. The distribution boards consist 
of panels two feet wide, and are arranged 
facing the engine room. 

Altogether there are connected with 
this power station about a dozen sub- 
stations, more than half of which are 
used for power and lighting supply, the 
remaining five being located along the 
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Northeastern Railway at Kenton, Wall- 
send, Benton, Cullercoats and Pandon- 
dene, having a total capacity of over 
11,000 kilowatts. The latter substation 
is the largest and is equipped with four 
rotary converters of the Westinghouse 
type, each having a capacity of 800 kilo- 
watts. The Cullercoats and Wallsend sub- 
stations are similar in design, but have 
three rotor converters of the same 
capacity, while the other two substations 
have only two 800-kilowatt converters 
each. The Pandondene substation is 
equipped with twelve 300-kilowatt, oil- 
insulated, self-cooling Westinghouse step- 
down transformers, and one 200-kilowatt 
Berry transformer, reducing the current 
from 5,750 volts to 2,000 volts, together 
with an induction regulator of the Sie- 
mens-Schuckert type for the lighting sup- 
ply of the railway. | 

The twelve main transformers first 
mentioned reduce the pressure from 5,750 
volts to 360 volts, the frequency being 
forty cycles per second. In this sub- 
station there are also two 500-kilo- 
watt motor-generators of the asynchro- 
nous type, constructed by the All- 
gemeine Elektricitäts Gesellschaft, to- 
gether with a Crompton reversible boos- 
ter, and a storage-battery installation 
equipped with Tudor cells having a ca- 
pacity of 1,000 kilowatt-hours. The 
switchboard at the Pandondene substa- 
tion is constructed of white Sicilian 
marble two inches thick and consists of 
nineteen panels, two being required for 
each converter, one for the high-tension 
side of the transformer and another panel 
for the rotary converter direct-current 


side. The accompanying diagram shows 


the electrical connection. The rotaries 
have an efficiency of 93.93 per cent at 
full load and even a higher efficiency at 
overload, while the efficiency at three- 
quarter load is 93.44 per cent, the above 
figures being the combined efficiencies, 
and include the static step-down trans- 
formers as well as the rotaries. 


A Long-Distance Wireless Message. 

It is reported in the London Times that 
a telegram by wireless was transmitted 
recently by Mr. William Marconi from the 
Marconi company’s station at Poldhu, 
Cornwall, to a station belonging to the 
Italian government at Ancona, Italy. 
This route is almost entirely overland, 
the distance being about 1,000 miles. To 
reach their destination, the ether waves 
passed over the whole of France and a 
considerable part of Italy, including some 
of the highest mountains of the Alps. 
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HYDRODYNAMICAL AND ELECTROMAG- 
NETIC INVESTIGATIONS REGARD- 
ING THE MAGNETIC-FLUX DISTRI- 
BUTION IN TOOTHED-CORE ARMA- 
TURES. 

BY H. 8. HELE-SHAW, ALFRED HAY AND 

P. H. POWELL. 


INTRODUCTION. 
Some four years ago two of the authors 
of the present paper described a hydro- 
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have seen an account of the method, to 
give a brief outline of it. The laws 
which govern the distribution of magnetic 
flux in space of two dimensions are 
identical with those which apply to the 
stream-line motion of a perfect incom- 
pressible fluid in two-dimensional space. 
If, therefore, we had such a fluid at our 
disposal, and by causing it to flow between 
parallel bounding walls determined the 


`- 
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Fig, 2. 
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dynamical method of attacking two-dimen- 
sional magnetic problems. A full account 
of this method, including a detailed de- 
scription of the apparatus used and ex- 


distribution of the stream-lines, this dis- 
tribution would also represent that of the 
magnetic lines or tubes in a correspond- 
ing two-dimensional magnetic problem. 


Fic. 4. 


Fia. 5. 
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amples of the results obtained, will be 
found in a Royal Society paper for 1900.? 
Here it will be convenient, for the sake 
of those members who do not happen to 
“iPaper read before the Institution of Electrical Engi- 


Heers of Great Britain, Novem 3 
3Phil. Trans., vol. cxcv. Series A, pp. 308-327. 


This is the underlying principle of the 
hydrodynamical method as applied to 
magnetic problems. 

In trying to put the principle of this 
method into practice, we encounter the 
following difficulties: (1) the difficulty 
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of mapping out the invisible stream-lines 
of the fluid; (2) the fact that there is no 
such thing as a “perfect” fluid at our 
disposal, every actual fluid being more or 
less viscous; (3) the difficulty of finding 
an analogue for magnetic permeability, in 
order to enable us to study the flux dis- 
tribution in cases where the field consists 
of regions having different permeabilities. 

The first difficulty is surmounted by 
using a colorless liquid into which are 
injected thin color bands, consisting of the 
same liquid mixed with a suitable dye. 
The second difficulty at first sight appears 
insurmountable. But a. closer mathe- 
matical investigation by the late Sir G. G. 
Stokes! has revealed the somewhat aston- 
ishing fact that when any viscous liquid 
is made to flow in a very thin layer be- 
tween parallel bounding walls, the stream- 
lines obtained are identical with those 
of a perfect liquid. This theoretical de- 
duction was subsequently fully confirmed 
by us in the paper already referred to. 
The liquid used by us was glycerine, and 
the dye for mapping out the stream- 
lines was a mixture of aniline dye with 
permanganate of potash. The color bands 
were injected through a series of very 
minute apertures at one end of the slide 
between whose parallel plate-glass walls 
the liquid was allowed to flow. The third 
difficulty consists in devising a method by 
means of which the effects of varying 
magnetic permeability may be imitated. 
Now it may be shown, both theoretically 
and experimentally, that when a viscous 
liquid flows in a thin parallel layer, the 
quantity of liquid passing per second 
across a plane of unit length drawn 
normally to the stream-line is, for a given 
pressure gradient, proportional to the 
cube of the thickness of the liquid 
laver. Hence, if the liquid is made to 
flow through several regions of different 
thickness, the ratio of the cubes of the 
thicknesses gives the ratio of the per- 
meabilitics in the corresponding magnetic 
problem. 

The practical method employed by us 
consisted in coating one of the thick glass 
plates forming the slide with a thin layer 
of paraffin wax, and then forming a 
cavity or cavities of the required shape 
by carefully scraping away the wax over 
certain areas. These areas, over which 
the liquid laver had a greater thickness, 
represented the regions of high per- 
meabilitvy. The permeability varying in 
proportion to the cube of the thickness of 
the liquid layer, no difficulty was ex- 
perienced in constructing slides in which 
the permeability over certain regions had 
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as high a value as 1,000. The slide through 
which the liquid flowed being suitably 
illuminated, a photograph of it was taken, 
and thus a permanent record obtained of 
the particular stream-line distribution. 
The stream-line diagrams which accom- 
pany the present paper are reproductions 
of the photographs so obtained. 

The validity of the hydrodynamical 
method having been established, we pro- 
ceeded to apply it to some problems in 
dynamo design whose solution has always 
been a matter of considerable difficulty. 
In order to render ihe investigation more 
complete, however, we decided to supple- 
ment the results obtained byv the hydro- 
dynamical method by experiments carried 
out on an actual dynamo fitted with 
several armature cores having different 
sizes of teeth and slots, and different air- 
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be abandoned, and we preferred to carry 

out this part of the investigation electro- 

magnetically, using the ballistic method. 

HYDRODYNAMICAL INVESTIGATION OF AIR- 
GAP RELUCTANCE. 

For the sake of completeness, and with 
a view to rendering the present paper as 
useful as possible to the dynamo designer, 
we propose in what follows not to restrict 
our attention to our own investigations, 
but to supplement these by an account of 
the more important researches carried out 
in this direction by other workers, and to 
state the results obtained in a form which 
will render them available for immediate 
practical use. 

A. Fringing Problem—If we except 
various more or less arbitrary and imper- 
fect empirical rules, the first attempt to 
deal with this problem in a scientific man- 
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gaps. In the calculation of the magneto- 
motive force required to produce a given 
magnetic flux in a dynamo having a 
toothed-core armature, the designer en- 
counters two important difficulties. The 
first of these is the determination of the 
reluctance of the air-gap, including the 
allowance to be made for the distortion 
due to the armature teeth and for the 
fringing effect around the edges of the 
pole-pieces; and the second is the deter- 
mination of the reluctance of the teeth 
themselves. It is in connection with the 
first problem—that of air-gap reluctance 
—that the hydrodynamical method is of 
particular value. Although attempts 
were made to apply it to the second prob- 
lem—that of tooth reluctance—by con- 
tinuously varying the thickness of the 
liquid laver representing the tooth, yet 
the difficulties of doing this satisfactorily 
proved so great that the attempt had to 


ner is due to Messrs. C. C. Hawkins and 
R. Wightman, who, in a paper entitled 
“The Air-Gap Induction in Continuous- 
Current Dynamos,’ obtained a correction 
for the fringing effect on the basis of 
certain very simple, though incorrect, a8 
sumptions regarding the form of the mag- 
netic lines in the vicinity of the polar 
edges. Shortly afterward, Mr. F. W. 
Carter? succeeded in obtaining an exact 
mathematical solution of an ideal case, 
which, however, so closely corresponds to 
the actual problem that from a practical 
point of view the solution may be re- 
garded as furnishing a perfect correction. 
The most convenient way of taking the 
fringing effect into account is to add to 
the length of the polar arc (in estimating 
the effective cross-sectional <atee of the 
—Vjournal of the Institution of Electri 
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gap), a term consisting of the product 
of the single air-gap length into a certain 
coefficient c, whose value depends on the 
distance between pole-pieces 
length of single air-gap 
the “distance between the pole-pieces” 
being measured along the armature cir- 
cumference, and hence representing the 
length of the interpolar arc. The follow- 
ing table contains the values of c cor- 
responding to various values of r: 


ratio r = A 


4 õ 6 7 8 
1.32 1.59 1.79 1.89 2.15 


a's as 
Ht Ul 


20 22 24 26 28 
8.28 8.40 3.51 3.61 3.70 
By means of this table the necessary cor- 
rection in any given case may be at once 
applied. 

B. Problem of the Flux Distortion 
Brought About by Armature Teeth—It 
is at once obvious, without the necessity 
of going into any elaborate investigation, 
that the presence of teeth in the armature 
core is equivalent to an increase in the gap 
length (or a reduction in the gap area) ; 
for the teeth disturb the uniformity of 
the flux distribution, causing a crowding 
of the lines into the regions of the polar 
surface which are opposite the teeth, and 
thereby increasing the fall of magnetic 
potential, from the polar surface to the 
crown of any tooth, above the value which 
it would have if the distribution were 
uniform—+. e., if the core were smooth— 
and the total flux unaltered. Assuming 
that the exact effect produced by the 
teeth is known, a convenient method of 
applying the necessary correction consists 
in multiplying the gap length by a cer- 
tain “correction coefficient,” and then, 
using this corrected value, in proceeding 
with the calculation as if the armature 
core were smooth—+. e., as if the flux dis- 
tribution were uniform. The “correction 
coefficient” clearly represents the ratio of 
the maximum to the mean induction. It 
is not difficult to see that the value of the 
correction coefficient depends on the two 
ratios s/t and s/g. where s = width of 
slot, t = width of tooth (at top), and g 
= length of gap. In Figs. 1 to 9 are 
given a series of stream-line diagrams for 
various values of the two ratios s/t and 
$/g, and a careful examination of these en- 
ables one to form a very good idea of the 
effect produced by the teeth. The chief 
value of the diagrams, however, lies in 
the fact that they enable us to determine 
the numerical values of the correction co- 
efficient in the various cases. All that is 
necessary for this purpose is to determine 
the number of stream-lines per unit of 
length in the space well under cover of 
a tooth, and to divide this by the mean 
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number of stream-lines per unit of length 
for tooth and slot. The values of the 
correction coefficient so obtained are given 
in table i. 

Attention may be drawn to one or two 
features clearly exhibited by the diagrams. 
Two well-known effects are shown very 
plainly; the refraction of the lines as they 
pass from a medium of low into one of 
high permeability, and the crowding of 
the lines along the sharp edge of the 
9 1 12 14 £416 18 
2.30 2.48 2.65 2.84 3.00 3.15 
30 35 40 45 50 60 
8.78 3.98 414 428 440 4.66 
tooth. It will be further noticed that 
between the straight lines in the region 
immediately above the tooth and the 
curved lines entering the slot and 
passing into the flank of the tooth, 
and exhibiting a concavity toward 
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the tooth, there are certain intermediate 
or transition lines which are character- 
ized by a point of inflection, the upper 
part of the line being concave and its 
lower part convex toward the tooth; the 
convexity gradually decreases as we take 
lines further and further away from the 
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tooth, and is ultimately replaced by a 
concavity along the entire length of the 
line. While our cxperiments were in 
progress, a very important contribution 
to this subject appeared by Mr. F. W. 
Carter,! who followed up his previous suc- 
cess in attacking the fringing problem 
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by working out a solution for the air-gap 
flux distribution in the case of a toothed- 
core armature, on the assumptions of 
negligible pole-face curvature and infinite 
permeability in the teeth. According to 
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Mr. Carter, the correction coefficient is 
given by 


— I log (1+44)I. 


Mr. Carter’s resolution furnished a cor- 
rection coefficient which may be regarded 
as quite accurate enough for all practical 
purposes, and a reference to table i shows 
very satisfactory agreement between the 
values determined by our stream-line 
method and those calculated by means of 
Mr. Carter’s formula. Such divergencies 
as exist in some cases are to be attributed 
to want of accuracy in working out the 
values from the stream-line diagrams, due 
to their comparatively small scale. 
Previous to the appearance of Mr. Car- 
ter’s paper various attempts were made to 
deal with the problem, and it is interest- 
ing to compare the results furnished by 
some of these older methods with the cor- 
rect values now at our disposal. 

Method I—A first very rough ap- 
proximation may be obtained by assum- 
ing that none of the lines pass down 
toward the slot, but that they all crowd 
into the tops of the teeth, forming a 
series of isolated patches, as shown in Fig. 
10. The correction coefficient is on this 


assumption given by (i= 1+ £, and 


leads to a very considerable over-correc- 
bd e e e . § 
tion, which increases with increase of r 


Method II—It is assumed that the 
effective area of the air-gap is the arith- 
metic mean of the polar area and that 
corresponding to the tops of the teeth. 
The correction coefficient is given by 


This method leads to an over-correction 
when -$ is small, and to an under-cor- 


. $ 
rection when — is large. 
g 


Method III—The lines are assumed 
to be straight, and to be distributed in 
wedge-shaped masses, as shown in Fig. 
11. The reluctance over a width of one 
tooth and slot of a thin layer of unit 
breadth (measured in a direction parallel 
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to the shaft), and at a distance z from immediately above a tooth consist partly 
of straight lines and partly of quadrants of . l 
the top of the tooth is — odz Shere circles whose common centre is at the # smooth core is F Pe it follows that 
t+ 2-2 edge of the tooth, as shown in Fig. 12. 

g The reluctance of the air-space above the 

dx is tre thickness of the layer. The tooth is, per unit length of tooth meas- 
total reluctance is thus ured in a direction parallel to the shaft, 


Now since the value of this reluctance for 


the correction coefficient is given by 
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1+ =. £ log (1+ = =) 
m t 4 g 


For the sake of comparison, the values 
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” de _ gf log (1 ry +) equal to L, while the reluctance of an 
S. 8 t , Í P 
4 + y a equal length of air-space above a slot is E ace 
But the reluctance corresponding to a TEEL ee = z 
8 ms 
smooth core is —_2—. Hence the correc- 2 Ae g + ar = 
t+s ———— 4log s= 2 
t 8 o J + rr g MEAN GAP INDUCTICH. | 
ficient i —log (14+ = . . . 16.—FLux- Cone: 
tion coefficient 18 (1 -+ P og ( + 7 ) Hence the joint reluctance of tetvoan Fig. 16.—FLUXx-INDUCTION CURVES 
| calculated in accordance with each of these 
Armature 5jin. diameter, % teeth. Armature SMa. temetes: 39 toti.: Armatere 5 7/16in. Sapo aaa methods are included in table i, and an 
Gi A Ws examination of the results shows that 
Coll. of g Rai! 1 BR none of these older methods is reliable. 
eee Col 1. . > 
N X ; RELUCTANCE OF TEETH IN A SLOTTED 
oN. ARMATURE. 


The problem of determining the 
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Armature Sin. diameter, 43 teeth. $ Armature {(jln, diameter 72 teeth. 
Fig. 14.—DETAILS OF ARMATURE CORES. 


This method leads to an over-correction spaces is, per unit length along shaft, 
in most cases. The three methods so far given by 
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5 10,008 
considered take no account of the ratio Tg LA fe T A LRT GAP INDUCTION. 
8 m ES l ™ s Fic. 17. —FLuUx-INDUCTION CURVES. 
g+ s|- g+ 4° i h has generally 
4 t log aa 4log === reluctance of the teet we 
Method IV—This method, due to J g been dealt with on the assumptio 
Messrs. Hawkins and Wightman,’ assumes a iS o arg ihat the equip otential surfaces a 
that the lines which fall outside the space ee the teeth and slots are cylindrica 
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This assumption is far from being correct, 
as is at once evident by an inspection of 
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was determined. The three cross-sections 
corresponded to the top, the middle, and 


the stream-line diagrams and an examina- the bottom of a tooth. In addition to the 
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Methods. 

8 8 Stream-line| Carter's Method Iv. 

Figure. = == (Hawkins and 

g t g Method. Method. = ii Wightman.) 

| 

500 8.42 1.18 1.16 1.50 | 1.20 ` 1.22 1.21 
1 510 2.80 1.13 1.14 1.51 1.20 1.22 1.19 
2 .515 6.65 1.26 1.24 1.515 1.21 1.22 1.28 
524 2.35 1.11 1.12 1.524 121 | 1.23 1.18 
3 530 1.68 1.10 1.09 1.53 1.21 1,23 1.14 
Y .670 4.57 1.21 1.24 1.67 1.20 ; 1.28 1.30 
se 770 2.27 1.22 1.16 1.77 | 1.28 | 1.82 1.23 
i .810 4.00 1.23 1.25 181 1.29 1.33 1.32 
4 .940 9.60 1.52 1.48 194 1.82 1.37 1.58 
A .945 4.30 1.31 1 30 1.945 | 1.82 1.38 1.38 
5 1.00 4.00 1.25 1 29 2.00 138 ; 1.39 1.38 
6 1.00 4.40 1.37 1.32 2.00 1.33 ' 1.39 1.40 
we 1.00 4.50 1.32 1.32 2.00 1.33 | 1.39 1.40 
7 1.02 4 45 1.35 1.32 2.02 1.34 | 1.40 1.41 
= 1.28 3 90 1.33 1.34 2.28 1.39 : 1.52 1.44 
8 1.88 3 20 1.98 1.95 2.88 1.48 1.62 1.95 
ie 1.94 3.86 1.37 1 40 2.94 1.49 | 1.63 1.55 
y 1.98 3.34 1.39 1.36 2.98 1.50 1 64 1.51 


tion of the experimental results given be- 
low. Nevertheless, for practical pur- 
poses the assumption yields sufficiently 
accurate results. The problem is con- 
siderably more complicated in the case of 
armatures of small diameter, where the 
taper of the teeth may produce a very 
considerable difference between the cross- 
sectional areas of the top and bottom of 
a tooth. The most satisfactory method 
of dealing with the problem in such cases 
is that given by Mr. W. B. Hird in a 
paper contributed to the Journal of this 
institution.* 

The object of the experiments about 
to be described was to investigate the 
exact distribution of the magnetic flux in 
the teeth and slots of a slotted core under 
varying conditions of excitation, and with 
varying length of gap and width of tooth. 

DESCRIPTION OF APPARATUS. 

The apparatus used was specially de- 
signed for the purpose, and was con- 
structed in the workshops of the Uni- 
versity of Liverpool. The dynamo (Fig. 
13) was of the single-bobbin type, with 
field core and pole-pieces of Allen’s 
dynamo steel. The pole-pieces were bored 
out to a diameter of five and one-half 
inches, and into the space between them 
could be introduced any one out of a set 
of five experimental armature cores. The 
cores consisted of sheet-iron stampings, 
supplied by Messrs. Sankey & Co., 
threaded on the shaft, and maintained in 
position by means of a feather key. The 
details of the five cores are given in Fig. 
14, which also shows the positions of the 
search coils, by means of which the flux 
at three different cross-sections of a tooth 
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three coils surrounding the tooth, a 
fourth coil, of width equal to that of a 
tooth and slot, was used for the purpose 
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Fia. 189.—FLUX- INDUCTION CURVES. 


of determining the total flux per tooth 
and slot, and the mean value of the gap 
induction. This coil was slung in position 
by means of silk threads suitably sup- 
ported from the armature shaft, and pro- 
vided with a device for adjusting the coil 
in the exact position required (the middle 
of the air-gap). Each of the three coils 
surrounding the tooth consisted of five 
turns of No. 46 wire. Considerable diffi- 
culty was experienced in insulating the 
coils satisfactorily, but this was success- 
fully overcome. 

In order to avoid the various difficulties 
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exciting current, we decided to produce 
the reversal of flux by a bodily rotation 
of the armature with its search coils 
through 180 degrees. For this purpose 
the armature was first placed in such a 
position as to bring the tooth carrying 
the search coils opposite the middle of one 
of the pole-pieces. The particular search 


FLUX THROUGH TOOTH. 


MA NETIC 


p 
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coil in use being in connection with the 
ballistic galvanometer, the armature was 
then suddenly rotated through half a revo- 
lution, the tooth being thereby brought op- 
posite the middle of the other pole-piece. 
This operation occupied an interval of 
time not exceeding one second. In order 
to limit the motion of the armature, the 
shaft was fitted with a striker, T (Fig. 
13), capable of moving between two steel 
stop-pins, FF. In order to prevent ex- 
cessive shock due to the sudden stoppage 
of the armature, buffer springs, S (Fig. 
15) were provided, and in order to pre- 
vent subsequent recoil suitable catches, 
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one of which is clearly shown in Fig. 
15, were fitted. Each catch is forced out- 
ward by a spring, G, which is normally 


TABLE II—DETAILS OF ARMATURE CORES AND SEARCH COILS IN GAP. 


Diameter of core, in inches................. 


Number of teeth... 0... 2... ee eee cee ee eee 
Length of single air-gap in cms. ..... ..... 
Width of slot, in cms. ...........-....--005. 
Width of tooth at top, in cms............... 
Width of tooth at middle, in cms....... eee 
Width of tooth at base, in cms.............. 
Width of coil in gap, iù cms.... ... gina ee 
Length of coil in gap, in ems............... 


and uncertainties connected with the 
measurement of the magnetic flux by the 
methods of breaking and reversing the 


se latinos 5 nf 53 53 5.7 
TTT gg 36 48 72 36°" 
"34000-4478 178 173 100 
"Tl T5105 0598 08399 267 “8 
O B40 e7t 1498 0330 1675 
C0. 1510. 1528 0399 0267 1559 
TT 1430 1457 345 2U 467 
TT) 1465 L15 833 62 120 


.. 9.70 9.68 95 9.39 9.49 


in compression, and which surrounds the 
core, R, of a solenoid, the catch being at- 
tached to the end of the core. When the 
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solenoid is excited, it sucks in its core, 
withdrawing the catch and leaving the 
armature free to rotate through 180 de- 
grees. A similar coil-and-plunger re- 
lease was fitted to the catch on the other 
side. 

In order to arrive at a correct estimate 
of the net cross-section of iron in the 
tooth, a large number of measurements 
were made of the thickness of the discs 
forming the different cores, and the num- 
ber of discs in each core was carefully 
counted. The exact dimensions of the 
various exploring coils were also de- 
termined with great care. The results of 
the more important of these measure- 
ments are given in table ii. 

The moving-coil ballistic galvanometer 
used in these experiments was of special 
construction; we found that no suitable 
commercial instrument could be obtained. 
A detailed account of the principles un- 
derlying the design of such an instrument 
has already been published by one of us.* 
It may, however, be mentioned that the 
periodic time of the instrument was about 
eighty seconds and that the electromag- 
netic damping device consisted of a cop- 
per disc suspended below the coil and 
acted on by a small electromagnet. 
Throughout the experiments the galvano- 
meter was very frequently calibrated by 
means of a standard solenoid. 

RESULTS OF BALLISTIC EXPERIMENTS. 

The magnetic flux through the top, the 
middle and the bottom of the tooth was 
determined for five different values 
of the mean gap induction, ranging 
from about 3,000 to about 9,000 
centimetre-gramme-second lines per square 
centimetre, for each of the five arma- 
ture cores experimented upon. The 
results obtained are given in table in, 
and are graphically exhibited in Figs. 16 
to 20, the curves there shown having the 
mean gap induction for abscisse and the 
magnetic fluxes through the various cross- 
sections of the tooth for ordinates. The 
full-line curve in each case refers to the 
total flux through the top of the tooth, 
the dotted curve to the flux through the 
middle of the tooth, and the chain-dotted 
curve to the flux through the base of the 
tooth. The three readings marked with 
an asterisk in table ili are open to some 
doubt, and are almost certainly too low; 
unfortunatelv, the core had been dis- 
mantled before the discrepancy was 
noticed, and the readings could not be 
repeated. A glance at the stream-line 
diagrams shows that the total flux through 
a cross-section of the tooth some distance 
below the surface of the armature is con- 
siderably greater than the flux through 
the top of the tooth. This is fully borne 
out by the ballistic measurements, which 
show clearly the steady increase in the 
magnetic flux as we proceed down the 
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tooth—so long, at any rate, as the in- 
duction at the base of the tooth does 
not exceed about 20,000. When the in- 
duction is pushed beyond this limit, an- 
other effect, not indicated by the stream- 
line diagrams (in which the permeability 
is constant), comes into play. The flux, 
after reaching a maximum value at a 
certain depth, begins to decrease, lines 
of induction leaving the flank of the tooth 
and crowding into the slot. This effect 
is very strongly marked for all the higher 
values of the gap induction, and is indi- 
cated by the crossing of the curves in 
Figs. 16 to 20. 

So long as the air-gap remains of con- 
stant length, and the ratio of width of 
slot to width of tooth is not materially 
altered, no appreciable change in the flux 
distribution along a tooth is produced by 
varying the number of teeth—. e., -the 
width of tooth. If, however, the air- 
gap is steadily increased, then, as an 
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the curve for the base of the tooth—in 
fact, this tendency is clearly marked in the 
case of the dotted curves of Figs. 18 
and 20. 

CONCLUSION. 

The experiments described in the 
present paper occupied the greater part of 
two years, and the expense of constructing 
the apparatus and photographing the 
stream-line slides was defrayed out of a 
research grant made by the Royal Society. 
We are indebted to Professor E. W. March- 
ant, D. Sc., and several of his students for 
valuable assistance in connection with the 
somewhat laborious experiments which 
form the subject of our paper. 


A Visit to the Amsterdam-Haarlem 
Electric Tramway. 

During the latter part of November a 

party of engineers and representatives of 

the technical press, upon the invitation of 


TABLE III. 


ToTAL MAGNETIC FLUX. 


MAGNETIC INDUCTION. 


Mean Gap | -—-- - Sa 
Induction. Top of Middle of 

Tooth Tooth. 
o oat: 2,890 87 000 44,400 
ao 5,010 65,800 79,100 
edge 6,650 81,900 102.500 
aaan 7,610 98,500 118,900 
Pioi- 8,110 108,200 125,000 
Pau. 2,950 88,900 45,200 
2-36 5,540 71,200 84,600 
aa 8 & 7,240 92,200 108,500 
Ano 8,550 107,800 126,400 
Ase 9,120 118,800 136,200 
TEE 3,290 33,200 35,100 
ase 6,020 61 800 69.300 
zo% 7,860 79,900 89,500 
Eleso | 8,880 91,000 101.900 
LDT 9,440 97,500 105,400 
Uaa 8,280 24,300 26.800 
Ss" 2s 5,810 40,300 44,900 
acu’ 7,270 50,900 57,800 
Boece 8,380 5x400 66.200 
Cii 8,870 61,300 68,900 
Oa, . 2,680 36,100 43,400 
a 25 ñ, 260 68,400 | 83,100 
ZEEE | 7.680 | 100,700 | 122,000 
oe 9.200 | 122,400 , 145,800 
AT e 10,000 | 1838,8u0 154,100 


examination of Figs. 16 to 20 shows, the 
depth at which, for a given gap induction, 
the flux reaches a maximum value in- 
creases with increase of air-gap. 

For the range of gap induction used, 
the curves connecting the total flux 
through the top and middle cross-sections 
of the tooth with the mean air-gap in- 
duction are almost indistinguishable from 
straight lines, which necessarily pass 
through the origin. Such, however, is no 
longer the case for the curves relating to 
the base of the tooth, the initial portion 
only of which is straight. It is, of course, 
obvious that 1f it had been possible to push 
the induction far enough, the curves for 
the top and middle of the tooth would 
have commenced bending toward the hori- 
zontal axis in a manner similar to that of 


Base of | Top of | Middle of | Base of 
Tooth. Tooth. | Tooth. | Tooth. 
*43 200 4,790 7,040 8 570 
*75,900 8,520 12,600 14,850 
*97,400 10,600 16,800 19,060 
111,400 12,750 18,870 21,800 
112,800 13,370 19,850 21,980 
46 300 5,070 7,120 8,920 
86,000 9,280 13,400 16,600 
109,400 12.250 17,100 20,940 
121,800 14,060 19,900 28,500 
126,000 14,800 21,500 24,800 
39,600 5,350 7,440 8,700 
70,000 9,950 13,200 15,350 
87,600 12,800 17,000 19,200 
96,200 14,700 19,400 21,100 
101,000 15,700 20,000 22,140 
28 600 6,070 8,130 | 10,560 
46,000 10,080 13,600 17,000 
45.800 12,700 17,500 21,160 
62,300 14,600 20,100 23,000 
64,400 15,300 20,900 28,8v0 
43,500 4,280 6,020 7,450 
83,700 8,100 11,540 14,350 
122,700 11.900 16,950 21,000 
142,200 14,500 20,200 24,400 
| 15,800 | 21,400 | 25,700 

| 


: 150,200 


Messrs. J. G. White & Company, left 
London for a visit to Amsterdam, Hol- 
land, where the new electric railways were 
inspected. These are the Electrische 
Spoorweg Maalschappij, Haarlem, and 
they embrace the line from Amsterdam 
to Haarlem, about twelve miles in length 
—an entirely new road—and an older 
tramway from Haarlem to Zandvoort, 8 
popular seaside resort. The latter road 
has been double-tracked and partly recon- 
structed. This construction was necessi- 
tated by the sandy nature of the soil. 
The cars of this company, after reach- 
ing Amsterdam, run over the tracks 
of the municipal tramways to the centre 
of the citv. The total cost of the road, 
rolling stock, car-sheds and power-house 
is said to have been about $1,500,000. 
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The Domestic and Foreign Jurors 
in the Electricity Section of the 
International Jury of Awards of 
the Universal Exposition, St. 
Louis, Mo., 1904. 

The accompanying group photograph 
of the domestic and foreign jurors in the 
electricity section of the international 
jury of awards of the Universal Exposi- 
tion, St. Louis, 1904, is presented through 
the courtesy of Mr. W. J. Hammer, of 
New York city. Below will be found a 
complete list of the jurors, the numbers 
adjacent to the names corresponding to 
the indices of identification on the photo- 
graph. The classification and designation 
of the jurors follow: 


GROUP 67—MACHINES FOR GENERATING 
AND USING ELECTRICITY. 


0—W. V. N. Powelson, chairman. 
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GROUP 69—ELECTRIC LIGHTING. 
0—Harold B. Smith, chairman. 
?7—Guido Grassi, vice-chairman. 

18—B. V. Swenson, secretary. 
23—George D. Shepardson. 
24—-Warren Edward Weinsheimer. 
0—C. A. Adams. 
10—Alfred Dennery. 
22—F, P. Anderson. 
33—KE. L. Nichols. 
8—-Professor W. E. Goldsborough, 
chief, department of electricity. 
9—Dr. Kahle. 
GROUP 70-—-TELEGRAPHY AND TELEPHONY. 
20—William J. Hammer, chairman. 
4—-Gaston Roux, vice-chairman. 
16—Professor A. S. Langsdorf, secre- 
tary. 
3—A. I. da Costa Couto. 
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it may be of interest to present a pro- 
visional design of a homopolar dynamo 
which formed part of a thesis offered by 
Mr. George H. Gibson, at the University 
of Michigan, in 1899. 

The machine is to deliver 1,000 amperes 
at fifty volts, and in order to keep the 
weight and cost of the machine as low as 
possible, it was thought best to use a 
relatively large number of conductors in 
series, together with a high gap density 
and velocity of conductor. The gap 
density decided on was 28,600 lines per 
square inch, and the velocity of the con- 
ductors was 139.2 feet per second. The 
armature was built of ten layers of sheet 
copper, No. 24 B. & S. gauge, with inter- 
vening layers of insulation one-thirty- 
second of an inch thick. The copper 
sheets were soldered or brazed where the 


DOMESTIC AND FOREIGN JURORS, ELECTRICITY SECTION, INTERNATIONAL JURY OF AWARDS, UNIVERSAL Exposition, St. Lours, Mo., 1904. 


6—G. Holschuch, vice-chairman. 
26—Professor H. H. Norris, secretary. 
5—E. Solari. 

34—C. W. Wason. 

0—P. O. Keilholtz. 

0—H. Floy. 
31—E. P. Roberts. 

0—F. G. Baum. 
36—Professor J. P. Jackson. 
32—O. T. Crosby. | 
37—Professor G. F. Sever. 
11—H. Shibusawa. 

0—H. H. Gerry. 

0—Professor R. B. Owens. 
0—J. W. Esterline. 

GROUP 68—ELECTROCHEMISTRY. 
*1—Carl Hering, chairman. 
25—Chagles F. Burgess, secretary. 
38—Samuel Sheldon. 

12—K. Sosnowski. 


17—Dr. F. B. Herzog. 
30—Professor J. C. Kelsey. 
0—Dr. A. E. Kennelly. 


GROUP 71—VARIOUS APPLICATIONS OF 
ELECTRICITY. 
19—E. B. Rosa, chairman. 
2—Dr. C. V. Drysdale, vice-chairman. 
13—M. C. Buckey. 
14—Dr. F. A. Wolff. 
2%—Dr. Frederick Bedell. 
15—Dr. William J. Morton. 
1—M. Andre Silva. 
28—Dr. K. E. Guthe. 
29-—Colonel Samuel Reber. 


A Homopolar Dynamo. 


In view of the interest which has re- 
cently been revived in unipolar dynamos, 


edges met, and a winding of No. 20 piano 
wire was applied to the outside to resist 
centrifugal force. The clearance assumed 
between the poles and the armature is 
one-eighth inch. The air-gap is 0.87 
inch. The permeability of steel at a 
density of 90,000 lines per square inch 
was taken at 1,100, which is perhaps too 
high. The length of the magnetic circuit 
in the steel is thirty-seven inches. The 
ampere-turns necessary to excite the mag- 
nets were as follows: air-gap, 7,201; field, 
957; iron pulley or spider, 7. The total 
excitation is a little over one per cent of 
the total output. The weight of the 
machine would be approximately 1,500 
pounds, of which 320 pounds would be 
copper. The weight efficiency would be 
about thirty-eight watts per pound. 
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Reviews of 


Electrolysis by Means of Alternating 
Currents. 

A thorough investigation into electro- 
lytic action, as produced through alter- 
nating currents, has been made by Herrn. 
Andre Brochet and Joseph Petit. They 
here give a bibliography of the subject 
and a detailed description of the appa- 
ratus employed and the methods used. 
The following are their conclusions. The 
frequency does not always affect the result 
in the same sense. In certain cases the 
deposition decreases as the frequency in- 
creases. In others the deposition in- 
creases with increasing frequency, passes 
through a maximum, and then decreases. 
With platinum, however, the maximum 
was not reached. The same remarks 
apply to the effect of current density, the 
deposition increasing quickly with the 
current density, passing through a maxi- 
mum, and then falling more or less 
sharply. It is impossible to predict the 
general conditions of alternating-current 
electrolysis, as they can only be deter- 
mined by systematic study. The authors 
found that copper, zinc, nickel, cobalt and 
other similar metals dissolve in potassium 
cyanide under the influence of alternating 
current, because of the ease with which 
the anode is dissolved and the difficulty 
with which a deposit is made on the 
cathode. Silver, cadmium and mercury, 
which are easily deposited upon the 
cathode, do not dissolve under the in- 
fluence of an alternating current. Me- 
chanically or chemically pulverized plati- 
num dissolves spontaneously in a cyanide 
solution. Iron dissolves with an alter- 
nating current, but shows an entirely dif- 
ferent condition.—Translated and ab- 
stracted from Zeitschrift fur Elektro- 
chemie und Angewandte Physikalische 
Chemie (Halle a. 8.), December 2. 
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Electric Signal Lighting on the Lancashire 
& Yorkshire Railway. 

The electrification of a few signal lan- 
terns on the Lancashire & Yorkshire Rail- 
way was first tried experimentally six 
years ago, at Victoria station, Manchester. 
The results were satisfactory and brought 
about the adoption of this method of 
illuminating more than 200 signals at 
Bolton New Station. This equipment is 
here described by “Verax.” It comprises 
an electric pneumatic signaling system, 
with twenty-one cranes, seventeen electric 
capstans, six lifts, eighteen electric jiggers 
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and 800 electric lamps. The earlier 
method of mounting the incandescent 
lamps in the signal lanterns was by means 
of a short pipe bracket. It was found 
that the throwing of the semaphores 
caused frequent breakages of the lamp 
filaments. The lamps are now suspended 
by a short piece of flexible cord and give 
no further trouble in this respect. The 
oil lamp is lifted out and the incandescent 
lamp is attached to the cover of the lan- 
tern by means of a spring clip, the flexible 
cord being long enough to bring it to 
the proper point. LEight-candle-power, 
230-volt lamps are used, but the voltage 
of the circuit is only 220. The effect of 
running the lamps on this lower voltage 
is to increase the life greatly. At the 
same time, the quality of the light given 
by the filament meets all requirements. 
These lamps are controlled from the 
signal station, so that they can be lighted 
by the signal man in the evening and in 
case of sudden fogs. The ability to do 
this gives the system a great advantage 
over oil lamps. At the same time, in 
case of a breakdown of the entire system, 
the incandescent lamps are easily lifted 
out and their place taken by the usual 
oil lamp. Current is carried to the lamps 
by means of underground conduits. The 
circuits are subdivided so that there are, in 
general, not more than two lamps on any 
one fuse, though in a few cases there are 
three.—Abstracted from the Electrical 
Review (London), December 2. - 
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A New Arrangement of Resistance Box 
Contacts. 

A new design of potentiometer for use 
with Le Chatelier pyrometers is here 
described by M. H. Armagnat. The gen- 
eral arrangement does not differ from that 
customary, but the method of making 
contact between the terminal blocks on 
the box is new and is said to have a 
number of important advantages. The 
old method of making such contacts, as 
is well known, is by means of a tapering 
plug which is inserted in a tapering open- 
ing between two adjacent blocks. While 
this method is in general use, it has two 
objections. One is the continual wedging 
apart of the terminal blocks, tending to 
loosen them; the other is that it is 
difficult to clean the blocks so as to obtain 
a reliable contact resistance. It is these 
two objections that the new form of 
terminal and key is designed to eliminate. 


The key or plug is in the form of a 
T-headed screw with a milled nut. The 
gap between two adjacent terminal blocks 
is made rectangular at the top, but below 
is cylindrical, The key is inserted with 
the T’-head down through the rectangular 
slot, and the milled nut is then turned, 
turning the head until it comes in contact 
with two pins attached to the terminal 
blocks within the cylindrical gap. Further 
motion of the milled head screws it up 
until the terminal blocks are clamped se- 
curely between it and the T-head. To 
remove the plug, the milled nut is turned 
in the opposite direction, which first 
loosens the screw and turns the T-head 
until it comes in contact with the pins 
mentioned above in the opposite sense. It 
is then in a position to be lifted directly 
out of the rectangular slot. With this 
form of key there is always a firm con- 
tact between the adjacent blocks. The 
act of inserting the plug cleans the sur- 
face of the blocks, and in this way a 
small and constant contact resistance is 
obtained. This, it is said, ig not more 
than 0.0001 ohm, and does not vary more 
than one or two microhms.—Translated 
and abstracted from La Revue Électrique 
(Paris), November 30. 
é 
The Use of Iron in Alternating-Current 
Instruments. 

At a recent meeting of the Birmingham 
local section of the Institution of Elec- 
trical Engineers, of Great Britain, Dr. VW. 
E. Sumpner delivered an address on “The 
Use of Iron in Alternating-Current In- 
struments,” an abstract of which is here 
given. After discussing the various types 
of electrical instruments, and showing 
why, as a rule, alternating-current instru- 
ments are less sensitive than those for 
direct current, due principally because it 
is usually assumed that iron may not be 
employed in the former, several instru- 
ments were described, in which iron 18 
not objectionable. The first type to be 
considered is the power-factor indicator. 
A satisfactory instrument of this kind 
has been constructed, in which the fixed 
coils which set up a rotating magnetic 
field are wound through circular-ring 
stampings, just as in the stator of 8 
three-phase motor. There are three coils, 
each of eight turns, wound with wir 
suitable for five or six amperes, and each 
coil brought to a separate pair of ter 
minals. That portion corresponding t0 
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the rotor consists of a cylindrical block 
of circular stampings, held in a fixed 
central position and unwound. In the 
air-gap between the two is placed a 
pivoted coil similar to those used on 
moving-coil galvanometers, but without 
control. It is capable of free motion 
about the axis of the instrument and its 
position is indicated on the scale by an 
attached pointer. The position taken up 
by the pointer is quite definite under 
any given circumstances, and the forces 
tending to make it return are consider- 
able, in spite of the fact that a very large 
non-inductive resistance is used in series 
with the pressure coil. To introduce elec- 
tromagnets into wattmeters is more diffi- 
cult. It is usually assumed that a con- 
siderable error is caused if the cur- 
rent in the pressure coil lags behind 
the pressure, but this error is not as 
large as might be thought. A table 
showing the error caused by one degree 
lag in the pressure coil for a fixed load 
current corresponding to 1,000 volt- 
amperes and for different power-factors is 
given. The error increases the reading if 
the load current lags, and diminishes if it 
leads. When the power-factor is unity the 
error is only 0.03 per cent; with a power- 
factor of ninety, it is less than one per 
cent, and it is less than two per cent 
when the power-factor is seventy. The 
error, instead of increasing indefinitely as 
the power-factor increases rapidly, attains 
a maximum value which is less than 
two per cent of the reading corre- 
sponding with the same current if non- 
inductive-—Abstracted from the Elec- 
trician (London), November 25. 
g 
The Substation of the Helena, Mont., Light 
and Traction Company. 

The old substation of the Helena Light 
and Power Company, Helena, Mont., was 
destroyed by fire in the fall of 1901. A 
temporary substation was put into service 
within a few hours, and now a permanent 
substation has been built and equipped, 
and is in full operation. It was decided, 
in this substation, to depend upon trans- 
mitted power only, eliminating all steam- 
driven units. This enabled the substation 
to be located centrally, and eliminated 
the maintenance of nearly a mile of heavy 
distribution lines. The new building is 
faced with an extremely hard porphyry 
of light pink tint, relieved with cut stone 
trimmings. Every precaution known to 
the builders art has been taken against 
fire, and equally thorough have been the 
efforts that have been exerted to perfect 
every mechanical and electrical engineer- 
ìng feature throughout the plant. The 
building has a frontage of forty feet by 
eighty-five feet, and is a single-story 
structure. There is a basement seven and 
one-half feet in height. The walls of the 
entire structure are rubbled stone, the 
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side walls being two feet eight inches 
thick, while the thickness of the rear and 
front walls is three feet. The basement 
contains all machine leads and buses. The 
roof is of iron trusses and purlins, and 
is covered with expended metal embedded 
to a depth of eight inches in cinder con- 
crete, the whole being covered with No. 
18 corrugated steel. The electric service 
for Helena is derived solely from a 
separate transmission line from Canyon 
Ferry. The only additional power taken 
therefrom consists of some 2,000 horse- 
power required for the operation of the 
smelters at East Helena, some four miles 
distant from the city. Two three-phase, 
11,000-volt lines enter the substation at 
the rear. The lighting transformers are 
provided with seventeen secondary taps 
and a potential regulator face-plate 
giving a range of regulation amounting 
to 400 volts on the secondaries. There 
are nine of these transformers, and space 
is provided for three additional ones. 
Three have an output of 450 kilowatts. 
These are used for operating two 175- 
kilowatt rotary converters, two seventy- 
five-kilowatt motor-generator sets and 
three Hartford transformers for the series 
alternating-current arc circuits. The re- 
maining six transformers deliver 2,200 
volts from the secondary coils. The first 
bank of three has an output of 175 kilo- 
watts; the remaining bank an output of 
540 kilowatts. Details of the arrange- 
ment of apparatus and circuits in the sub- 
station are given. The most striking 
innovation of an electrical nature is the 
method devised for exciting the rotaries— 
either singly or in parallel—from a 
separate source that is entirely independ- 
ent of the rotaries themselves. It was 
found that when the rotaries were self- 
exciting, a lighting discharge invariably 
threw them out of step, bringing out the 
circuit-breaker. The new method of ex- 
citation has entirely eliminated this diff- 
culty. At present the station is deliver- 
ing a load aggregating 30,000 sixteen- 
candle-power incandescent lamps.—Ab- 
stracted from the Journal of Electricity, 
Power and Gas (San Franctsco), De- 


cember. 
A 


Inspection and Maintenance of Overhead 
Trolleys. 

An investigation of the methods fol- 
lowed in inspecting electric railway con- 
ductors in Europe has been made by M. 
G. Pedrialli, chief engineer of a Brussels 
electric railway. The necessity of a 
periodic and detailed inspection of the 
line insulation is recognized, but not all 
the companies investigated do this. In 
general, faults are not remedied until 
they become serious. The simplest way 
of testing the insulation resistance is by 
means of a high-resistance voltmeter, but 
this is only accurate when the line insula- 
tion resistance is low. Where more careful 
determinations are desired, a galvanometer 
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is employed. For conduit systems or 
surface-contact systems the resistance 
from working conductor to ground is 
tested daily, since on these lines there are 
twice as many insulators to be main- 
tained, and there is, further, a tendency 
for humidity to collect on the negative 
conductor. With such a system it is ad- 
vantageous to be able to reverse the po- 
larity of the working conductors. One 
part of the conducting system of electric 
railways which needs special attention is 
the rail joints. If the current flowing 
through the rail be known, a bad joint 
is quickly detected ; but the usual methods 
of measuring the current in the rail are 
unsatisfactory. Certain companies pro- 
vide for introducing an ammeter into the 
return conductors where they are con- 
nected to the rail, but even this does not 
give the true value of the current carried 
by the rail. It has been found from ex- 
perience advisable to prevent a difference 
of potential between rails and neighbor- 
ing pipe of more than one volt. If the 
railway company has a telephone system 
at its disposal, it is easy to make tests of 
the track return by means of the telephone 
wire as a pilot wire; but these tests should 
not take the place of periodic inspection 
of every joint. Many companies test 
regularly the insulation of their overhead 
conductors. When the working conductor 
is suspended by a span wire, the insula- 
tion between the span wire and the trolley 
wire, and the insulation from the span 
wire to the ground, may be determined 
by voltmeter readings, as follows: let A 
be the difference of potential between the 
trolley wire and the span wire; B, the 
difference of potential between the span 
wire and the ground, and C the difference 
of potential between the trolley wire and 
the ground. If, then, R be the resist- 
ance of the voltmeter, and X and Y 
the resistances of the trolley insulator 
and of the span wire insulator, we 


have X = p (C—A—B), and Y = 


R i a 
x (C—A—B). It is advisable to take 


these readings both to the left and 
to the right of the trolley wire as a check. 
When a fault can not be found by inspec- 
tion, Girard’s method of locating it is 
useful. This consists in sending an inter- 
rupted current over the line and explor- 
ing for the fault by means of a telephone 
receiver and a coil. The interrupted cur- 
rent is obtained by working a small make- 
and-break switch by means of a small 
motor. The circuit should be adjusted so 
that the current sent into the line is about 
five amperes. Where overhead ears are 
used, the trolley wire wears just beyond 
these, and it has been found helpful to 
place a small sleeve of sheet copper over 
the wire at this point. The suspension of 
overhead wire should be elastic, and ears 
thirty-eight centimetres in length seem to 
give the best results. The life of a trolley 
wire varies from 500,000 to 1,500,000 
passings of the wheel.—Translated and 
abstracted from DL Électricien (Paris), 
December 3, 
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Electrical Patents. 


An improvement in switches, more 
particularly electric switches, the object 
of which is to provide a quick make-and- 
break device, has been invented (776,545, 
December 6) by Mr. Edwin F. Porter, 
of Boston, Mass., and the patent obtained 
thereon has been assigned to the Porter 
Air Compressor Company, of Kittery, 
Me., by mesne assignments. An air- 
pressure pump is provided having an air 


SWITCH. 


inlet and an air outlet. A storage reser- 
voir is employed for the air. The pump 
is operated by an electric motor, and the 
motor in turn is operated by an electric 
circuit, which is opened and closed by a 
switch lever. A buckled diaphragm is 
controlled by the pressure from the pump 
for operating the switch lever as it passes 
to opposite sides of its dead centre line. 
Mr. William R. Whitehorne, of Beth- 
lehem, Pa., has recently devised and 
patented (776,878, December 6) improve- 
ments in current-controlling systems. 
The object of the invention is to provide 
a system for controlling the speed of a 
motor by which any desired number of 
storage-battery cells may be employed to 
vary the motor speed in place of a rheo- 
stat, as customarily used, it being also 
desired to arrange the electrical connec- 
tions of the apparatus so that certain of 
the cells may be used interchangeably 
with an independent group of cells, 


CURRENT-CONTROLLING SYSTEM. 


thereby always rendering available a full- 
charged battery for supplying low-voltage 
current for any purpose, as, for example, 
to the key-desk of an organ. It is also 
the object to provide means for avoiding 
the short-circuiting of the battery cells 
or group of cells while the control- 
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ling switch is being operated. A 
further object is to so arrange and 
connect a group of battery cells relatively 
to a motor and supply mains that a single 
switch may be used for causing the elec- 
tromotive force of the cells to either 
oppose or become additive to that tending 
to force current through the motor, an- 
other object being to provide a switch 
by which this end may be accomplished. 
The system includes three groups of 
battery cells. A line is employed to be 
supplied with current, also a motor, and 
current-supply mains. Means are pro- 
vided for connecting either of two of the 
groups of cells to the line to be supplied 
with current, and the remaining groups 


of cells with the motor to the supply ` 


mains, the connection of the remaining 
groups of cells to the supply mains in- 
cluding means whereby their electro- 
motive force may be either added to or 
subtracted from that of the supply mains. 
Means are also employed for varying the 
number of cells of the third group in 
circuit. 
An alternating-current motor is the 
subject matter of a patent (775,439, 
November 22, 1904) recently granted to 


ALTERNATING-CURRENT MOTOR. 


Ernst J. Berg, of Schenectady, N. Y., 
the interest in which he has assigned to 
the General Electric Company. The in- 
vention has particular reference to alter- 
nating-current motors of the commutator 
type, and the object is to provide an 
efficient form of motor in which only one- 
half the usual number of sets of brushes 
are used. This reduction in the number 
of brushes is important, not only as re- 
gards brush friction and commutation 
losses, but also as it permits the several 
sets of brushes to be spaced far apart even 
in a motor with a large number of poles 
and with parallel windings, which, with 
the usual construction, would necessitate 
two sets of brushes per pair of poles. The 
invention comprises a rotor winding pro- 
vided with a commutator, a plurality of 
compensators revolving with this rotor 
winding. Each compensator is connected 
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to points on the rotor winding displaced 
by 180 electrical degrees and the neutral 
points of the several compensators are 
connected and form one terminal of the 
rotor winding. Brushes are provided 
bearing on the commutator and forming 
the other terminal of the rotor winding. 

An improvement in brush-holders has 
been patented (776,546, December 6) by 
Edward D. Priest, of Schenectady, N. Y., 
and the patent obtained thereon has been 
assigned to the General Electric Com- 


H 


Brouss-Ho.per. 


pany. The object of the invention is to 
provide an improved brush-holder whereby 
two brushes arranged in tandem may be 
pressed against the collector-ring by a 
single spring. In the embodiment of the 
invention, the holder-ring is suitably sup- 
ported adjacent to the collector-ring by 
means of an insulated stud, projecting 
from a support, secured to the frame of 
the machine. The holder has two sockets 
for the carbon brushes, which stand 
radially to the collector-ring and are 
pressed against it by means of levers or 
followers, hinged on a common pivot pin, 
supported in the holder. To give a long 
bearing to each follower the hub of one 
may be sleeved on that of the other. Sur- 
rounding the tube is a helical spring, the 
ends of which are respectively engaged 
with the two followers so that each fol- 
lower serves as an abutment for the other, 
and both are pressed against their brushes 
with an equal force. In order to give 
the followers enough play, they are of- 
set where they join their hubs, leaving an 
open space between their opposite edges. 
In order to increase the range of movement 
these edges may be oblique to the line of 
movement, but parallel with each other. 
Each follower has a hook to serve a 3 


finger-hold for convenience in raisıng it 
to release the brush when desired. m 
follower carries a pressure-spring wi 
is a strip of phosphor-bronze sec 
the follower and provided with 8 a 
nated covering of copper in contact W 
the follower and with a segmental circu ar 
copper tip, which is secured to the T 
of the pressure-spring and rests oD 
outer end of the brush. : 
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Wireless Telegraphy from the Washington Standpoint. 


HE headquarters of the largest and 
most successful wireless telegraph 
organization in this country is in 

Washington. Its office is in the bureau 
of equipment of the navy department. 
Rear-Admiral H. N. Manney is chief of 
the bureau and Lieutenant-Commander 
J oseph L. Jayne, one of his assistants, 
-is In immediate charge of all wireless 
telegraph matters. 


The United States Navy, in having 
among its officers many experienced and 
efficient electrical experts and in possess- 
ing unusual facilities and almost bound- 
less resources for experiments under all 
conditions, on land and at sea, is better 
prepared for testing, developing and put- 
ting into practical use the new method of 
transmitting intelligence than any other 
organization anywhere. 


Preparation for this class of work may 
be said to have commenced in 1872 when 
the late Professor Moses G. Farmer was 
engaged to conduct experiments and give 
instruction in electrical engineering to 
young naval officers at the torpedo sta- 
tion at Newport, R. I. At that time the 
principal experiments were connected 
with the use of submarine mines and 
torpedoes. As electrical science and art 
developed the navy enlarged its field of 
investigation and every new discovery and 
invention which gave promise of useful- 
ness in the service was tested, and if 
found of utility was put into practice. 
This course of training fitted many 
officers to deal intelligently with any elec- 
trical problem, and when the invention 
of wireless telegraphy was announced, 
they were ready to take it up. The very 
inception of the system and the first 
demonstrations made by Marconi aroused 
their active interest, and investigations 
as to its merits were immediately begun. 
Since that time the subject has received 
constant study, not only in its technical 
aspects, but in all phases of its possible 
relations to the government service and 
to private corporations and individuals, 
both in time of peace and in war. At 
the same time other departments of the 
government have been devoting much 
time and study to the subject. The 
signal corps of the army, the weather 
bureau, the lighthouse board and the life- 
saving service, all of which have need 
of communication with places not reached 
by land or submarine lines, at once real- 


By George C. Maynard. 


ized the great advantage of wireless 
telegraphy in carrying on their work and 
took measures to secure such facilities as 
it might afford. 


The fact that the various departments 
of the government worked entirely inde- 
pendent of each other, and with a little 
feeling of rivalry, and the further fact 
that enterprising private companies were 
establishing numerous stations at various 
points along the coast, led to more or 
less confusion and friction, and at times 
the electrical interference between sta- 
tions became so great that it was impos- 
sible to operate any of them in a given 
district. The most serious difficulty of 
this kind was experienced at New York, 
Boston and Newport. The situation be- 
came so critical that, about five months 
ago, President Roosevelt took a hand in 
the business and appointed a special inter- 
departmental board to consider the entire 
question of wireless telegraphy in the 
service of the national government and 
report to him. This board was composed 
of Rear-Admiral Robley D. Evans, Rear- 
Admiral Henry N. Manney, Brigadier- 
General A. W. Greely, Lieutenant-Com- 
mander Joseph L. Jayne and Professor 
Willis L. Moore. 


Among the papers submitted to the 
board was a communication from the 
Secretary of Agriculture who took the 
position that his department was the 
proper one to control and manage all the 
government’s wireless telegraph service on 
land. That department already had 
authority to maintain and operate an ex- 
tensive system of scacoast telegraph lines 
for the collection and transmission of 
marine intelligence for the benefit of com- 
merce and navigation, in charge of ex- 
perienced men, and the secretary argued 
that “if the needs of commerce and the 
protection of our country, in times of 
peace or war, should require that the 
United States government should control 
and operate seacoast wireless telegraph 
stations, I would respectfully submit that 
the department of agriculture is equipped 
to efficiently establish and operate such 
stations, and information as to the passing 
of ships of commerce or vessels of war 
would be furnished to the navy depart- 
ment as accurately and expeditiously as 
it is possible to do such work.” To this 
proposition the navy department dis- 
sented and replied that “as the principal 


use to which wireless telegraphy is likely 
to be put for many years is connected with 
the sea, and on account of the confusion 
that may arise from numerous stations 
being established in the same locality, it 
would be advisable to put all government 
wireless telegraph stations on or very near 
our seacoast, under the navy department, 
and perhaps to have the government take 
control of the entire wireless telegraph 
service along the coast.” The navy de- 
partment further explained that in time 
of war it would be absolutely necessary 
that observers and operators stationed to 
receive messages from the fleet should be 
subject to military law and that such men 
must be trained in time of peace in order 
that they may be ready for service when 
war comes. 


The board made an exhaustive exami- 
nation of the entire subject and found 
that the navy had in operation twenty 
shore stations, the army had established 
six stations, the weather bureau had two, 
and all of these departments were either 
actually constructing or had in contem- 
plation the erection of others. The navy 
had twenty-four ships equipped with wire- 
less apparatus and were preparing to ex- 
tend the sea service. Numerous stations 
equipped with Marconi, Fessenden and 
De Forest apparatus were also in opera- 
tion, and these systems were being rapidly 
extended. The New York Herald was 
operating its original Marconi stations at 
Siasconset and on the Nantucket Shoals 
Lightship, while the Providence Journal 
had several stations in the vicinity of 
Narragansett bay. On the Pacific coast a 
private company had several stations and 
was pushing its business. The competi- 


tion between the various interests, govern- 


mental and private, had led to the estab- 
lishment of two stations in certain lo- 
calities where there should have been but 
one. In several instances private com- 
panies were pressing their applications for 
permission to erect stations in choice lo- 
cations on government reservations. 


The board fully realizing the necessity 
of prompt action to avoid most un- 
fortunate confusion and unnecessary du- 
plication, adopted the resolution: 


That all installations of government wire- 
less telegraph stations be suspended except 
at stations now under contract, until the 
final report of the board is acted upon by 
the President. That all departments of the 
government interested in wireless teleg- 
raphy should refuse to allow any private 
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company to install a station on any govern- 


- ment reservation until so authorized by 


proper authority. 

And it recommended that the weather 
bureau should discontinue its wireless 
telegraph service; that the war depart- 


. ment should be authorized to establish 


stations only where they are absolutely 
necessary for the army service and to pro- 
vide facilities which could not otherwise 
be secured, and that all other government 
wireless business should be put under the 
control of the navy department. The 
plan proposed contemplated the extension 
of the naval system to cover the entire 
coasts of the United States, its insular 
possessions and the Panama canal zone, 
and provided for cooperation of all de- 
partments interested in the service. For 
the regulation of private stations in the 
interior of the country it was recom- 
mended that they be placed under the 
supervision of the department of com- 
merce and labor. The President promptly 
approved the report of the board and di- 
rected that its recommendations be put 
into effect. 


The result of the action mentioned 
above, while depriving the weather 
bureau of one important branch of its 
service, added to its duties the manage- 
ment of a still more important field of 
work by assigning to it the control of the 
entire ocean meteorological service which 
has heretofore been done by the navy de- 
partment. Under this arrangement the 
bureau is to receive weather reports from 
all naval vessels equipped with wireless 
apparatus, whenever they are able to send 
them in, and is to furnish reports of 
weather indications to vessels at sea. This 
plan will immensely increase the service 
of the weather bureau and greatly en- 
large its field of usefulness. The naval 
observatory is also to utilize the wireless 
system in distributing its daily time sig- 
nals which are already going out to sea 
from a considerable number of coast sta- 
tions. As aerial telegraphy progresses 
and its discordant notes are eliminated, 
the ticks of the Washington clock will be 
watched for and heard by every ship, of 
whatever nationality, that raises a wire 
to receive them. The possibilities and ad- 
vantages of this service, which could be 
performed by no other government, can 
not be overestimated. Moreover, the 
United States government would be un- 
able to carry on this work without the co- 
operation of the commercial telegraph 
companies which are always given the 
use of their extensive systems of Jand 
lines and submarine cables free of all 
charge. 
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On one point the board took an ex- 
ceedingly radical or, at least, a very novel 
position. It recommended that all wire- 
less telegraph stations in the United 
States be put under full governmental 
supervision in order to regulate them for 
their mutual and the public welfare, as 
well as from considerations of national 
defence, and then adds, “it seems desir- 
able that there should be some wholesome 
supervision of them to prevent the ex- 
ploitation of speculative schemes based on 
a public misconception of the art.” 


In carrying out the President’s in- 
structions the navy department imme- 
diately commenced the preparation of 
regulations for the conduct of the 
business and these have just been 
issued. Under these regulations the 
facilities of the naval coastwise 
stations, including the one on the Nan- 
tucket lightship, for communication 
with ships at sea, while not in competition 
with private wireless telegraph stations, 
are placed at the service of the public 
generally and of maritime interests in 
particular, free of charge by the govern- 
ment. All messages will be subject to 
tariffs of ship stations and land lines, and 
patrons must arrange with private com- 
panies for the payment of their charges. 
The Western Union and the Postal Tele- 
graph companies have agreed to accept 
messages transmitted through the navy 
wireless stations without prepayment of 
tolls. Maritime exchanges, chambers of 
commerce, Newspapers, news agencies and 
others can arrange for having vessel re- 
ports and general marine news forwarded 
to them regularly by communicating with 
the Bureau of Equipment. Messages for 
the Cape Ann station are to be forwarded 
via the navy yard, Portsmouth, N. H. The 
Nantucket Shoal Lightship will transmit 
its messages to the torpedo station, New- 
port, R. I. All messages intended to be 
sent via this lightship to ships at sca 
should be sent to the torpedo station. 
Messages for the Montauk Point wireless 
telegraph station will also be sent via the 
torpedo station, Newport, R. I. Arrange- 
ments have been made with the weather 
bureau for the transmission of messages be- 
tween the Cape Henry wireless telegraph 
station and Norfolk. All messages intend- 
ed for the Cape Henry station should be 
sent via the weather bureau, Norfolk, Va. 
All messages intended for Dry Tortugas 
should be sent via the naval station, Key 
West, Fla. The station at Yerba Buena, 
Cal., can be reached by either the Postal 
Telegraph or the Western Union system 
and the one at Mare Island by the Western 
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Union. The Farallon station will com- 
municate with Yerba Buena Island, Cal. 


At this time the navy has in operation 
seventeen coast stations located at the fol- 
lowing places: Navy Yard, Portsmouth, 
N. H.; Cape Ann (Thatcher’s Island) ; 
Highland Light, Cape Cod, Mass.; Nan- 
tucket Shoal Lightship; Torpedo station, 
Newport, R. I.; Montauk Point, L. L; 
Navy Yard, New York; Highlands of 
Navesink, N. J.; Cape Henry, Va.; Navy 
Yard, Norfolk, Va.; Dry Tortugas, 
Fla.; San Juan, P. R.; Culebra, 
W. I.; Yerba Buena Island, Cal.; Navy 
Yard, Mare Island, Cal.; Naval Academy, 
Annapolis, Md.; Navy Yard, Washington, 
D. C. 


Nine other stations are now in course 
of erection and, it is expected, will be 
ready for service in the course of a few 
weeks. The plans of the department con- 
template the rapid extension of its wire- 
less system by the early establishment of 
sixteen more stations along the Atlantic 
coast from Maine to Florida, eight sta- 
tions on the shores of the Gulf of Mexico, 
fourteen on the Pacific coast, from San 
Diego to Sitka, and thirteen in the Philip- 
pines, Midway Islands and Samoa. Of 
the naval vessels now equipped with and 
constantly using the wireless telegraph 
there are twenty, including battleships, 
cruisers, despatch boats and monitors. 
Equipments have already been ordered 
for nine other vessels and it is proposed 
to fit out fifty-three additional vessels as 
rapidly as it can be accomplished. The 
naval land stations and ships are equipped 
with apparatus of several systems, mostly 
of foreign types, and can communicate 
with all the principal systems now in use 
if tuned to the same wave-length. 
The best results are obtained when both 
the sending and receiving apparatus are 
tuned to the wave-length of 320 metres, 
and when the speed of sending does not 
exceed twelve words per minute. In a 
few instances Fessenden and De Forest ap- 
paratus is used on shipboard, and some of 
the ships are provided with two sets of 
apparatus of different types. 


One of the most important pieces of 
work now being done is the erection of 
five land stations to connect Florida with 
Cuba, Porto Rico and the Panama canal 
zone. These stations will provide tele- 
graphie circuits as follows: Key West to 
Pensacola, 550 miles; Key West to Guan- 
tanamo bay, Cuba, 525 miles; Key West 
to San Juan, P. R., 1,175 miles; 
Key West to Colon, Panama, 1,025 miles; 
Guantanamo to San Juan, 525 miles; 
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Guantanamo to Colon, 775 miles; San 
Juan to Colon, 1,100 miles. The work is 
being done by the Navy Department and 
the American DeForest Wireless Tele- 
graph Company jointly, under a contract 
executed July 8, 1904, which stipulates 
that the department shall, within five 
months from that date, complete the erec- 
tion of buildings, masts, etc., and supply 
all necessary machinery to provide an al- 
ternating current of sufficient power to 
operate the transformers furnished by the 
DeForest company. The Pensacola sta- 
tion is to have two masts, 180 feet high, 
the others three masts 180 feet high and 
about 150 feet apart. The DeForest com- 
pany agrees to furnish and install at each 
of the four larger stations one thirty-five- 
kilowatt transformer, 110 to 30,000 volts, 
capable of standing a voltage of 60,000, 
one reactance regulator for regulating out- 
put and spark frequency, glass plate con- 
densers in oil, syntonizing helix and spark- 
gap, relay transmitting key, American 
DeForest receiving apparatus with tele- 
phone attachment and call-bell, antenna 
wires and earth-plates and all necessary 
instruments, wires, tools and accessories 
for successfully operating the apparatus. 
The Pensacola station is to be fitted with 
a ten-kilowatt transformer, 110 to 30,000 
volts. The DeForest company guarantees 
to complete the installation of all these 
stations and to have them in successful 
operation within six months from date of 
contract; that it shall furnish inter- 
communication between all the stations 
and with all naval vessels within its 
range, and to furnish skilled operators to 
care for and use the apparatus for such 
time as may be necessary to satisfy the de- 
partment that the conditions of the con- 
tract have been fulfilled. It also guaran- 
tees the government against all claims for 
infringement of patents and has given 
bond for faithful performance of its 
agreements. When this group of stations 
is completed and turned over it will be the 
property of the government and under its 
absolute control. Statements have been 
published to the effect that the DeForest 
company will have the right to use the 
stations for commercial business, but this 
is Incorrect. 


The manceuvres of the United States 
naval fleets which are to take place in the 
Caribbean Sea during the winter will af- 
ford an unusual opportunity for utilizing 
and testing wireless telegraphy and the de- 
partment is preparing to have this done 
in the most thorough manner. 


A clause in the protocol agreed upon in 
the preliminary wireless telegraph con- 
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ference between Germany, Austria, Spain, 
the United States of America, France, 
Hungary and Russia, declares that “all 
stations whose field of action extends to 
the sea are called coastwise stations.” If 
the present plans of the government are 
carried out, and if the leading wireless 
telegraph authorities realize their hopes 
and beliefs, that their apparatus will soon 
be transmitting messages between stations 
five- hundred miles or more apart, Mont- 
pelier, Albany, Harrisburg, Washington, 


Lynchburg and Atlanta will become “sea- 
coast” cities, and there will be no point 
in the entire Appalachian mountain range 
where a wireless station would be outside 
the jurisdiction of the United States navy. 


The action of the government in prac- 
tically assuming control of the wireless 
telegraph business of the country has had 
the effect of checking the enterprises of 
some of the private companies, although 
the power of the government, under ex- 
isting laws, to adopt such measures is 
questioned, and the views of Congress on 
the subject are anxiously awaited. A bill 
embodying the recommendations of the in- 
terdepartmental board has been intro- 
duced in Congress and is expected to bring 
about an investigation of the many in- 
tricate problems involved at which all in- 
terested parties will be given opportunity 
to submit facts and arguments. 


General H. H. C. Dunwoody, vice-presi- 
dent of the American DeForest Wireless 
Telegraph Company, has a fine suite of 
rooms in the Colorado Building. He gives 
especial attention to the business of his 
company with the government for which 
his long experience with telegraphic mat- 
ters in the Army Signal Corps and his 
familiarity with departmental affairs 
eminently fit him. The company is build- 
ing an experimental station three miles 
east of the city with a view of establish- 
ing communication with Baltimore and is 
installing plants on two of the Mallory 
Line steamers. 


The National Signaling Company’s 
Washington station is located down on the 
bank of the Potomac river, surrounded by 
machine shops, lumber yards and fish 
wharves, with hills on every side and the 
dome of the Capitol between it, and the 
company’s stations in Philadelphia aud 
Jersey City. Near-by are the offices, well 
equipped laboratories, workshops and test- 
ing rooms where Professor Fessenden can 
generally be found, with a corps of assist- 
ants hard at work. Just now they are 
executing a contract with the Mexican 
government for a number of stations in- 
tended for use in the interior of that 
country with capacity for communication 
over distances ranging from seventy to 
two hundred and fiftv miles. The com- 
pany is also putting a plant on one of the 
naval vessels. 


Ever since the Marconi system was 
introduced and its success demonstrated, 
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the Navy Department has been desirous 
of availing itself of such advantages as it 
might offer, but the Marconi company has 
not been willing to furnish apparatus on 
the government’s terms which are, prac- 
tically, to purchase it at a fair price and 
use it as it pleases. The company evi- 
dently preferred to hold the whip hand. 
It asked the government to pay a yearly 
royalty of $50,000 for the right to use its 
apparatus which was to be purchased at 
“the current market price,” and use it 
only for communication with stations and 
vessels equipped with Marconi apparatus, 
except in time of war. The company also 
asked the government to make such ar- 
rangements as would prevent interference 
with vessels of the mercantile marine, 
equipped with its apparatus, when com- 
municating with naval vessels. It an- 
nounced its intention of going extensively 
into commercial business in the United 
States and wished to utilize government 
stations in carrying it on in exchange for 
similar courtesies to the government. 
Negotiations between the government and 
the Marconi company are still being car- 
ried on. 


At various stages in the course of wire- 
less telegraph developments, there have 
been slight suggestions of the practice 
which has sometimes prevailed, by 
which one department of the government 
guarantees to a citizen the exclusive right 
to his invention and another department 
of the same government takes it away 
from him. 


The question of the use of wireless 
telegraphy as an adjunct to wire teleg- 
raphy and telephony is receiving serious 
consideration. The entire suspension of 
direct-wire communication between Wash- 
ington and Baltimore, caused by a heavy 
snowstorm a month ago, forcibly called 
attention to the possible utility of the new 
system for such emergencies. Even at the 
comparatively slow rate of wireless trans- 
mission it would be of great value. On 
the other hand there can be no doubt that 
wire communication between experimental 
wireless stations would greatly facilitate 
their operation. What seems to be needed 
is less suspicion and hostility and more 
friendliness among the owners and advo- 
cates of the different systems. The com- 
mon notion that such a great invention as 
wireless telegraph must necessarily over- 
turn and destroy old methods is too 
absurd for toleration. 


The determined spirit of the wireless 
enterprise which continually demands 
higher masts and more powerful currents, 
recalls the experience with the first 
Atlantic cable, when, after several years 
had been spent in devising and manufac- 
turing batteries of the largest size, it was 
discovered that the very smallest were 
more suitable. There are intelligent per- 
sons who have studied the subject and 
who believe that another year will see al- 
most as great changes in wireless systems, 
and that such changes will be in the same 
direction. : 
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LIGHTNING PROTECTION.’ 
BY J. V. E. TITUS. 


From the reports of lightning troubles 
that reach us this year from the electrical 
companies of Colorado I gather that it 
is time that we added our knowledge, as 
we surely need the progress. In no other 
branch of the electrical field has engineer- 
ing ability such an uncertain factor to 
deal with. The vagaries of lightning dis- 
charges are recounted in practically every 
issue of the daily press and I believe that 
each one of you realizes fully that one of 
the most serious problems we have to 
deal with is the matter of lightning 
protection. 

There are two kinds or classes of dis- 
charges that have to be dealt with. One 
is the direct discharge from the clouds 
to the earth, commonly called a bolt of 
lightning; the other the induced charge 
which builds up during storms on all 
overhead circuits. With the former, 
fortunately, we have very rarely to deal, 
as when such a discharge strikes an elec- 
tric circuit the tremendous energy that 
has to find an outlet to earth is dis- 
tributed through all parts of the circuit, 
and we are fortunate indced if the light- 
ning arresters on the line will carry the 
discharge to earth and prevent any of 
it going through the machinery. In some 
cases of an excessively heavy direct dis- 
charge, practically all of the apparatus on 
the line has been burned out, notwithstand- 
ing the most efficient equipment of light- 
ning arresters. With the induced dis- 
charge, however, we are better able to 
deal and the remarks in this paper refer 
almost exclusively to handling such dis- 
charges. This induced static electricity 
is builded up on a circuit by many causes, 
and while they occur with greatest fre- 
quency and intensity during thunder- 
storms, an electric circuit is never free 
from them, as they seem to occur under 
all kinds of atmospheric conditions, often 
happening when there is no cloud in 
sight or any other indication of a storm. 
These induced discharges seem to be 
caused by the approach of a charged 
cloud; sometimes by direct discharge 

from one cloud to another, or from cloud 
= to earth in the vicinity of overhead wires. 
In some cases they have been known to 
be caused by a discharge to some ad- 
jacent conductor, such as a discharge to 
the rails of a railway track or semi-insu- 
lated conducting surface. 

Many, no doubt, have witnessed the 


1A paper read before the second annual meeting of the 
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operation of lightning arresters in the 
apparent absence of any atmospheric dis- 
turbance. From these facts it is appar- 
ent that whatever means of lightning pro- 
tection is adopted it must at all times be 
in readiness for operation. 

* Many, doubtless, feel secure from light- 
ning during certain months of the year 
and do not give the attention to your 
lightning arresters that you should. This 
is not good practice for the very reason 
just mentioned that these discharges are 
liable to occur at any time. 

In the past it was the practice to install 
lightning arresters at the station, one 
being provided for each side of the cir- 
cuit for the protection of the dynamo. 
Later on it became the practice to install 
arresters along the lines, and it was found 
by this means that less trouble was ex- 
perienced at the station, while now it 
is rapidly becoming the practice to in- 
stall a large number of pole arresters. 
The object of this is to provide enough 
outlets on the line, so that there will be 
no tendency for the lightning to go 
through the apparatus. In order to se- 
cure this result it is of prime importance 
that the lightning arrester and its ground 
connection be of the lowest possible re- 
sistance. Wicking or choke coils are also 
part of the standard equipment at the 
station, one or more being installed on 
each side of the circuit between the dy- 
namo and the arresters. The inductive 
resistance of a well-designed coil tends 
to choke back the discharge, driving it 
through the arrester. The value of such 
coils is questioned by many competent 
engineers, but experience seems to prove 
their merit, as there have been many 
cases within my _ personal experience 
where standard makes of lightning ar- 
resters failed to give the desired protec- 
tion, until kicking coils were installed. 
After this no further trouble was had. 

It has been contended that only induc- 
tive resistance, such as a coil of wire, 
impedes a discharge of lightning, but 
close observation has demonstrated the 
fact that ohmic resistance likewise tends 
to choke back a discharge. 

The effect of inductive resistance is 
well illustrated by the burning out of a 
dynamo, in which case the lightning, 
rather than go through the coils of a 
dynamo or motor, punctures the insula- 
tion and goes directly to ground. It is 
therefore evident that if the path through 
a lightning arrester or its connecting 
wires contains any inductive resistance, 
the tendency is for the discharge to go 
through some other path. 
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The action of ohmic resistance on a 
discharge is not so easily explained or 
described. An analogy may be drawn, 
however, to show that there are two kinds 
of ohmic resistance, one being the ohmic 
resistance of an air-gap which is infinite 
until it is broken down, but does not 
choke back the discharge as much as the 
ohmic resistance of a piece of some con- 
ducting material, such, for instance, as 
charcoal, carbon or graphite which re- 
mains unchanged after the passage of 
a discharge. The puncture of the ohmic 
resistance of an air-gap by a discharge 
may be likened to the swinging of a 
pendulum in whose path has been placed 
an empty glass tank. When the weight 
on the pendulum strikes the glass wall 
of the tank, breaking same, it swings on 
in its path, but slightly retarded. Now 
the passage of a discharge through a con- 
ducting resistance, such as charred wood 
or carbon, may be likened to the swing- 
ing of a pendulum with a glass tank in 
its path and the glass tank filled with 
water, in which event the pendulum 
breaks the wall of the tank and then has 
the resistance of the water to impede 
its progress. This is rather a poor 
analogy, but it has been used before and 
seems to be satisfactory. Such resist- 
ance materials as mentioned are used in 
many forms of lightning arresters on the 
market to-day, for the purpose of forming 
a non-inductive shunt for the lightning 
around the operating magnet, or to limit 
the flow of normal current that follows 
the discharge. In some types such re- 
sistance is used to prevent altogether the 
flow of normal current after a discharge 
has passed. The use of ohmic resistance 
for these purposes seems to have a 
tendency to choke back the lightning, 
and, if it is employed, it should be kept 
at the lowest possible limit that will pre- 
vent a dead short-circuit of the normal 
current at the instant of discharge. 

Another feature that helps determine 
the efficiency of a lightning arrester is 
the air-gap employed in all forms at 
present on the market. It stands to 
reason that the smaller the air-gap, other 
features being equal, tbe less resistance 
is offered the discharge. This may be 
illustrated by the insulation of a dynamo. 
We will say that this is one-sixteenth of 
an inch, while the air-gap of a lightning 
arrester protecting the dynamo is one- 
thirty-second of an inch. If all other 
influences are equal, almost all the light- 
ning will always go through the arrester, 
while if there is another arrester with 
an air-gap of one-fiftieth of an inch 
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alongside the arrester with the one-thirty- 
second-inch air-gap and all the con- 
ditions are equal, the arrester with the 
smaller air-gap will easily take the larger 
part of the discharge. 

From the foregoing facts it will be 
realized that in purchasing and installing 
lightning arresters you should consider 
the following points: first, the discharge 
path through the arrester should be as 
straight as possible to avoid inductive 
resistance; second, the ohmic resistance 
of the arrester, between line and ground 
binding-post, aside from the air-gap, 
should be kept at a minimum; third, the 
air-gap should be as small as possible, 
but still large enough to prevent the 
normal voltage of the line jumping it, 
and to avoid the space being closed by 
the heating of the terminals during opera- 
tion; fourth, the ground connection 
should be such as to ensure a path to 
damp soil at all times; fifth, the con- 
necting wires should be straight and free 
from unnecessary turns. In many cases 
a careful lineman will put a curl in both 
the line and ground connections to im- 
prove the appearance of his job, not 
knowing that such a coil puts an 
inductive resistance in the discharge path 
that may overcome and certainly will 
impair the efficiency of the installation. 

We have noticed that during a storm, 
or when a circuit is charged with static 
electricity, it is very rarely that we have 
a bolt of lightning strike directly the over- 
head wires. In such a case it would be 
possible that such a discharge would be 
localized, that is to say, it might strike 
the wire at one point, follow it two or 
three blocks and pass through some 
outlet, thus following a certain definite 
path. In the majority of cases, however, 
this static electricty we have to contend 
with is builded up on the circuit by induc- 
tion, and each and every part of the 
overhead system is charged to a certain 
static potential. This is constantly es- 
caping or filtering through the different 
apparatus on the line to earth. Sud- 
denly a heavy discharge takes place in 
the neighborhood of these wires and the 
induced potential on them is instantly 
increased many fold. This surplus static 
electricity has to find a way to earth, 
and experience has proven that a certain 
number of efficient arresters will, under 
most circumstances, provide a sufficient 
number of outlets that there will be no 
tendency for the lightning to go to earth 
through any other path. 

Now, as we have no means of determin- 
ing in what storm an extremely heavy 
discharge may occur, it will doubtless 
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appeal to you as good practice to install 
as many arresters as the conditions will 
afford. The more outlets you have on 
the line, the fewer discharges will come 
to your station and fewer discharges will 
go through the apparatus on your line. 
Money invested in lightning arresters is, 
strictly speaking, an investment. Of 
course you have a certain amount of ex- 
pense in keeping them up, but you will 
find that the larger the number of ar- 
resters you have on your circuits the 
longer will be their average life. This 
ig evidenced by the fact that the fewer 
arresters connected with the circuit the 
more each one will have to do, that is. 
the more times it will be operated, and 
as they are handling such a tremendous 
force, it stands to reason that the less 
work they have to do, the longer they 
will last. 

I feel sure that the points to which I 
have directed your attention will well 
repay your careful consideration, but 
I realize that it is not within the scope 
of a paper of this character to cover the 


ground as thoroughly as the subject de- 


serves, and I would suggest that any of 
the members present that have had un- 
certain results from their lightning pro- 
tection state the facts of the case before 
this convention. 7 

I thank you very much for the oppor- 
tunity of meeting with you in this way, 
and hope that any discussion of this 
matter will be entirely informal.. 

Higher Scientific Education. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In connection with the proposed com- 
bination of the Massachusetts Institute 
of Technology with Harvard University, 
the following authoritative statement of 
foreign opinion (translated from Zeit- 
schrift des Vereines deutscher Ingenieure 
of September 21, 1904) is of interest: 

“At a meeting of the Union of German 
Engineers, held at Munich, September 12, 
with the participation of thirty eminent 
representatives of technological schools 
and universities, as well as of other 
schools and of industries, the following 
resolutions were adopted: 

“1. It is not advisable, so far as can 
be foreseen, to attempt to meet the need 
of new technological schools by the addi- 
tion of technological facultics to uni- 
versities, but rather by the establishment 
of independent institutions; for the tech- 
nological schools would be hindered in 
their independent development by attach- 
ing them to universities. This separa- 
tion should not, however, impede the 
welcome development of intellectual good 
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will between the two institutions: The 
attachment to universities would also 
in no way involve economies of conse- 
quence. 


“2. The Union of German Engineers 
stands now, as before, by its expression 
of 1886, as follows: 

“We declare that the German engi- 
neers have the same needs and will be sub- 
jected to the same judgment as to their 
general culture as the representatives of 
other professions based on higher scien- 
tific education.’ 

“Tn this view we rejoice as the convic- 
tion more and more gains ground that 
a considerably greater significance is to 
be attributed than before to mathematical 
and natural science as a means of cul- 
ture. Knowledge of these branches is 
becoming more and more an indispensa- 
ble constituent of general education. The 
predominantly linguistic education now 
received by the majority of our gymnasium 
graduates does not satisfy the demands 
which must be made on the leading 
classes of our people, in particular, in 
respect to the increasing significance of 
cconomic questions.” 

TECH GRADUATE. 

Boston, December 17. 


Result of Municipal Lighting in the 
City of Holyoke, Mass. 

It is now two years since thc city of 

Holyoke, Mass., started to make and sell 

its own electricity and gas. The first year 


of municipal operation, which ended on 
December 15, 1903, apparently did not 
show any decided advantage over the sys- 
tem of private operation. For the first 
sixteen and one-half months of city 
ownership, gas was sold at $1.35 net per 
thousand cubic feet. The first year 
showed a total profit from both plants of 
$7,000. The current year, ending De- 
cember 15, 1904, is expected to show a 
profit on both plants of at least $31,000, 
the price of both gas and electricity hav- 
ing been reduced. The price of gas was 
reduced on May 1, 1904, from $1.35 to 
$1.20 net per thousand cubic feet. 

The city is the largest consumer of 
electricity. There are 263 arc lights in 
use, for each of which the board of public 
works pays the gas and electric depart- 
ment $100 a year. A large amount of 
gas is also used in the public buildings. 

About 380 individual consumers use 
electricity, and about 5,000 individual 
consumers use gas in the city. The cost 
of manufacturing gas is about $1.18 per 
thousand cubic feet, and it is sold at $1.20 
per thousand cubic feet. The laws of 
Massachusetts require that no municipal 
plant shall sell gas or electricity for less 
than the cost of making or generating. 
Another state law also provides that five 
per cent depreciation is to be charged 
against the operating expenses. If it 
were not for this, the cost of making gas 
would be much lower than $1.18 per 
thousand cubic feet, and the gas could he 
supplied at a much lower rate than it 
now is. 
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THE NOVEL FEATURES OF THE WEST- 
INGHOUSE EXHIBIT AT THE LOUI- 
SIANA PURCHASE EXPOSITION. 


BY EDGAR 8. DOWNS. 


Probably no place affords such facilities 
for studying the advances made in the arts 
and sciences as an international exposi- 
tion. The best from all the world is 
here brought together, affording un- 
equalled opportunities for comparison and 
making it possible to obtain a survey of 
any particular field, not to be secured in 
any other manner. The man who has de- 
voted his lifework to the solution of some 
special problem can add to his knowledge 
from the accomplishments of others and 
secure a new impetus and added courage 
for the future. 

In the field of engineering, especially 
that of electrical engineering, progress has 
been most marked and rapid. The great 
problems arising from the necessity of the 
economic production and distribution of 
large amounts of power, better facilities 
for transportation and cheaper and better 
methods of lighting have led many of the 
greatest minds to devote their best powers 
to their solution. It is but natural that 
most rapid progress should have taken 
place along these lines. 

It is a significant fact illustrating the 
tendency of the age that the largest indi- 
vidual exhibit at the Louisiana Purchase 
Exposition—that of the Westinghouse 
companies—had its origin in the solution 
of these problems. 

In the Westinghouse exhibits in the 
palaces of machinery, electricity and 
transportation were a number of radical 
innovations in the fields of mechanical 
art and electric lighting, although most of 
the space was occupied with the display 
of electric generating units and auxiliary 
electrical apparatus, the greater part of 
this having to do with improvements upon 
that already in use. Among these in- 
novations are the steam turbine, the hori- 
zontal, double-acting gas engine, the 
single-phase, alternating-current railway 
motor and the Cooper Hewitt mercury 
vapor lamp, all of which will be taken up 
in detail. 

The most striking features of each ex- 
hibit will be dealt with, starting with that 
in Machinery Hall. In an article of this 
kind the service plant for the exposition— 
designed and installed by Westinghouse, 
Church, Kerr & Company, deserves men- 
tion, principally because it represents the 
best modern practice and also because of 
its completeness. It is of 14.000 horse- 
power, consisting of four 3,500-horse- 
power, vertical cross-compound, reciprocat- 
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ing engines, built by the Westinghouse 
Machine Company, running at a speed of 
eighty-three and one-third revolutions per 
minute. The electric generators are of 
2,000-kilowatts capacity, two having been 
built by the Westinghouse Electric and 
Manufacturing Company, and two of 
similar design by the General Electric 
Company. They are of the engine-type, 
revolving field construction, being mount- 
ed between the cylinders of the engine, 
and generate three-phase current at a 
frequency of twenty-five cycles and 6,600 
volts. The engines were installed side by 
side at the same distance apart, making 
a compact arrangement with this type 
of engine, and economizing space. Three 
eighty-kilowatt, 125-volt Westinghouse 
engine-type units supplied the direct cur- 
rent for exciting the fields of the large 
alternators. The size of the units, 3,500 
horse-power, was determined both by the 
nature of the load at the exposition and 
by the fact that they must be sold at its 
close. During the day, until 3 P. M., the 
load varied from 2,100 to 4,200 kilowatts, 
which could be economically supplied with 
two engines in operation. The load in- 
creased to about 5,500 kilowatts at 3 
Pr. M., when the current for the lighting 
and power required by the Pike shows was 
added, necessitating the starting of a third 
engine. The plant was also called upon 
to furnish power for the motors driving 
the pumps which supplied the water for 
the cascades from 4.30 to 5.30 P. M., and 
also from 6.30 to 9.00 Pp. mM. daily. About 
1,600 kilowatts additional current was re- 
quired for this work, which was supplied 
by operating all four units at once. Again, 
in case of accident to one of the units the 
requirements could easily be met by carry- 
ing an overload on the other three, when 
necessary. The demand for units of this 
size is much greater than for those of 
larger capacity, making it an easy matter 
to dispose of them under ordinary condi- 
tions. 

The presssure, 6,600 volts at the venera- 
tors, was well adapted for the service at 
the exposition, the distances of transmis- 
sion not being over two or three miles 
to the distributing points, where the 
transformers were located. It would also 
be well adapted for service in another in- 
stallation. Allowing for a ten per cent 
drop in the voltage in transmission 6,000 
volts is a pressure much used in trans- 
former design at present, making it well 
suited for many transformers already in 
use. 

The method of operating these large 
generators in multiple was most success- 
ful. For this reason it is of interest, and 
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also because it made it possible to control 
them from the switchboard. A small 
motor was provided at the engine for 
moving an adjustable weight on the gover- 
nor mechanism. With this motor con- 
trolled from the switchboard the speed of 
the engine could be adjusted until the in- 
coming generator had been synchronized 
and connected to the system. There 
was an automatic speed limit upon each 
engine which closed the throttle valve in- 
stantly in case the safe speed should be 
exceeded because of accident to the gov- 
ernor mechanism. 

A twenty-nine panel marble switchboard 
was used for controiling the current. It 
was equipped with electrically operated oil 
switches behind the operating panels, and 
with high-tension oil immersed automatic 
circuit-breakers, recently developed by the 
Westinghouse Electric and Manufacturing 
Company. Remote control of the current 
was exclusively employed, doing away 
with all danger to the switchboard at- 
tendants. The oil circuit-breakers were 
installed behind the switchboard in ma- 
sonry in the manner which is being quite 
generally adopted at present. 

Steam for operating these engines was 
supplied from boilers located in the Steam 
and Fuels Building, just west of the 
Palace of Machinery. Roney mechanical 
stokers—a comparatively recent product 
of the Westinghouse Machine Company— 
were employed for firing the boilers. The 
production of smoke, which was dis- 
countenanced upon the exposition grounds, 
was reduced to a minimum, very little 
smoke having been perceptible from the 
time the plant was started. All the en- 
gines operated condensing, two condensing 
equipments, each of 7,000 horse-power, 
having been installed for this purpose, 
each equipment being used for two of the 
large engines. The water for the con- 
densers was passed through cooling towers 
and used again. 

The two most striking features of the 
exhibit in the Machinery Building were 
the Westinghouse-Parsons steam turbine 
and the horizontal, double-acting gas 
engine. A steam turbine was seen in 
operation here for the first time at a 
world’s fair. The 600-horse-power steam 
turbine in the exhibit, which is shown in 
Fig. 2, was in opcration continuously, 
night and day, from June 20 until the 
close of the exposition, Dec. 1. It operated 
at a steam pressure of 150 pounds and 8 
vacuum of from twenty-seven to twenty- 
cight inches, running at a speed of 3,600 
revolutions per minute. The absence of 
vibration in the turbine made it possible 
to construct a very simple foundation, 
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consisting merely of ten-inch steel beams, 
under which the complete condensing out- 
fit was located. 

The turbo-generator of the revolving 
type had a rated capacity of 400 kilowatts. 
It delivered a sixty-cycle, three-phase al- 
ternating current, at 440 volts and 7,200 
alternations, used for lighting and various 
operating exhibits in the Westinghouse 


spaces in the palaces of machinery, elec- 


tricity and transportation, rotary con- 
verters and static transformers being lo- 
cated in appropriate places, to change it 
to the necessary form. Some very large 
8,000-horse-power Westinghouse-Parsons 
turbine units have recently been ordered 
for installations in New York and Phila- 
delphia, showing the rapid change taking 
place in the methods of production of 
large amounts of power. 

The internal combustion engine has now 
been developed to a stage in which it is 
well adapted for driving large electric 
generators. The fuel which it consumes 
is used in the cylinders, making possible 


a higher fuel efficiency than that of any 


other known type of prime mover. It 
possesses features which indicate that it 


will be very generally adopted for various 
power purposes in the future. In Europe, 
where fuel is relatively more expensive 
than in this country, engineers have de- 
voted a great deal of attention to its de- 
velopment. During the past few years 
considerable work has been done upon it 
in this country, resulting in the production 
of engines well adapted for large installa- 
tions. | 

The 225-horse-power gas engine ex- 
hibited has two cylinders arranged in 
tandem with a common piston rod and 
operates at a speed of 200 revolutions per 
minute. The engine is double-acting, ex- 
plosions taking place in both ends of the 
cylinders. A power impulse is given at 
each forward and backward stroke, bring- 
ing about conditions similar to those which 


‘prevail with the steam engine and doing 


away with the large and cumbersome fly- 
wheels ordinarily used for steadying the 
speed of gas engines. These engines are 
built in sizes up to 6.000 horse-power and 
are well adapted for driving large alter- 
nating-current dynamos. The gas engine 
on exhibit was used to drive a 100-kilowatt 
direct-current generator, supplying cur- 
rent to a three-wire system, having 125 
volts between the neutral and each of the 
outside wires. 

The artistic features of the exhibit in 
the Palace of Machinery must not be 
omitted in this brief description. Tt was 
enclosed in walls of a classic architecture 
of great beauty. Along the north side was 
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a row of booths, each one bearing the 
name of a foreign country in which some 
Westinghouse interest is located, and being 
appropriately decorated with the national 
colors of that country. All were furnished 
very completely for the reception of 
guests. 

The front of the auditorium, another 
important feature of the exhibit, formed 
a part of the wall along the east side, and 
added to its effect. The interior of this 
auditorium, finished in white, impressed 
all with the beauty of its design. In the 
centre was a large dome, in which had 
been placed Cooper Hewitt mercury vapor 
lamps, Nernst lamps, a Bremer arc lamp 
and incandescent lamps, making possible 
some wondrously beautiful lighting effects. 
The auditorium seated comfortably 350 
people. Three exhibitions of moving pic- 
tures, accompanied by a descriptive lec- 
ture, were given daily at 10.30 a. m., and 
2.30 P. M. and 4.30 P. m. These pictures 
represented scenes in and about the West- 
inghouse works located in and near East 
Pittsburg, Pa. A number of them were 
unique in that they represented interior 
views showing the processes of manu- 
facture, which were made possible only by 
the light from the Cooper Hewitt mercury 
vapor lamp. So clearly were these scenes 
depicted that to attend an exhibition was 
almost equal to a visit to the plants them- 
selves, making them extremely interesting 
and instructive and at the same time very 
entertaining. 

The attendance at the exhibitions was 
large, showing that their merit was ap- 
preciated. A new field in publicity and 
education has been opened to the biograph 
by the discovery of the mercury vapor 
lamp and its adaptibility for photographic 
purposes. 

The lamps exhibited which represent 
the most material advances in the art of 
electric lighting were the Cooper Hewitt 
mercury vapor lamp and the Bremer arc 
lamp. The Cooper Hewitt lamp. possesses 
features which indicate that it is the pre- 
liminary of a new era in the history of 
electric lighting. It has a remarkably 
high efficiency and is one of the richest 
known lamps in its actinic properties, 
being therefore especially well adapted for 
photographic purposes. | 

The Bremer arc lamp is novel in its 
high efficiency and in the color of its 
light. The carbons have been placed at 
an acute angle with each other to avoid 
casting a large shadow. They have been 
dipped in different chemical solutions to 
change the color of the light and make it 
richer in red rays. The lamp is operated 
upon a low-voltage direct-current circuit. 
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The Nernst lamps, first shown at the 
Pan-American Exposition in Buffalo, 
were used where a pure white light was 
needed. They are designed to run upon 
alternating-current circuits and have a 
high efficiency, emitting light very near 
in color to that of sunlight and therefore 
especially well adapted for showing color 
effects. A very complete line of alternat- 
ing-current and direct-current arc lamps, 
recently developed, was displayed in the 
Palace of Electricity, among which were 
some multiple arc lamps designed for use 
upon 110-volt circuits. The incandescent 
lamps, manufactured by the Sawyer-Man 
Electric Company, a Westinghouse in- 
terest, were employed extensively for light- 
ing the different exhibits. 

The transformation in the methods of 
transmitting power to the different parts 
of a factory now taking place so rapidly, 
was well illustrated in the exhibit of 
machine tools at the west side of the 
space in the Machinery Building. These 
were driven by Westinghouse alternating 
and direct-current motors. A representa- 
tive of the common types of machine tools, 
such as boring mills, drill presses, lathes, 
etc., used in machine shops and for manu- 
facturing purposes, was here exhibited in 
operation. 

The two most novel features of the ex- 
hibits in the Palace of Electricity were 
the 400-kilowatt, turbo-generator and the 
single-phase alternating-current, series 
railway motor, the greater part of the 
space containing types—most of them re- 
cently improved designs—of nearly all the 
lines of apparatus manufactured by the 
Westinghouse Electric and Manufacturing 
Company. The high speed of the turbine 
makes it possible to build a much smaller 
electric generator for a given output than 
has been practical with the slower speed 
reciprocating engine. The bi-polar rotating 
field had been removed from the stationary 
armature of the turbo-generator to show 
the method of construction, which is iu- 
teresting. It consists roughly of a cylin- 
der of nickel steel, in which slots have 
been milled for the reception of the wind- 
ing of copper strap carrying the magnetiz- 
ing current. Other slots have also been 
made perpendicular to those containing 
the winding, for purposes of ventilation. 
Grooves are cut along the inner edge of 
the slots, in which wedges have been driven 
to hold in position the turns of copper 
strap. After the wedges have been put 
in place the edges outside the cylinder of 
steel are removed in a lathe, making the 
cylinder round and smooth, none of the 
winding being perceptible upon the out- 
side. The peculiar design of the sta- 


1066 


tionary armature was adopted because of 
the necessity of the dissipation of the 
large amount of heat developed while in 
operation. The cast-iron yoke is a mere 
shell containing numerous holes for the 
admission of air. A large space has been 
left between the outside of the sheets of 
soft steel carrying the magnetic flux, and 
the inside of the yoke, to permit the air 
to circulate freely and keep the temper- 
ature below the danger point. 

The single-phase alternating-current 
series railway motor—it is believed— 
represents a distinct advance in the solu- 
tion of traction problems. It has long 
been recognized that if a successful al- 
ternating-current railway motor could be 
devised it would lend a great impetus to 
the installation of electricity upon tines 
now operated by steam locomotives. The 
static transformer only would be needed to 
change the current to the necessary form,, 
doing away with the rotary converter. In 
appearance the motors exhibited are not 
unlike the ordinary direct-current railway 
motors. They have very much the same 
shape, and the familiar commutator is also 
in evidence. A truck, equipped with two 
seventy-five-horse-power motors, designed 
to run at a potential of 225 volts was 
shown in operation. A considerable num- 
ber of these motors are now being built 
for service upon different equipments. 
Some single-phase alternating-current 
crane motors, similar in design to the rail- 
wav motors, were also displayed. 

The unit switch system of multiple 
train control was emploved to operate two 
200-horse-power railway motors upon a 
truck. The system is electropneumatic in 
its operation, the current being supplied 
from storage battcries upon the cars and 
the air from that used for the air brakes. 
Current at a potential of fourteen volts 
is sufficient to operate it. The independ- 
ent or unit switches controlling the cur- 
rent supplied to the motors of the car are 
grouped together about a central air 
reservoir, and are operated by small 
pneumatic evlinders, the valves of which 
are controlled by electromagnets. These 
are in turn energized by current 
passing through the motorman’s con- 
troller. This extremely compact arrange- 


- ment makes possible the use of a single 


magnetic blow-out coil for the entire 
group. The magnet valves controlling the 
unit switches are so connected by mechani- 
cal interlock switches that the closing of 
one energizes the magnet of the switch 
next succeeding. A limit switch is used 
to regulate this automatic progressive ac- 
tion thus produced, which is so adjusted 
that the various switches are closed in 
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succession affording a uniform accelera- 
tion with a constant motor current, the 
rate of this acceleration being determined 
by the adjustment of the limit switch and 
independent of the personal characteris- 
tics of the motorman. 

The exhibits of the different types of 
electrical apparatus being manufactured 
at present were remarkably complete, 
among which the following deserve men- 
tion: a line of direct-current power mo- 
tors with the bearings resting upon the 
end brackets, making a compact design; 
some constant current arc light regulators 
both air-cooled and oil-immersed types; 
a number of large oil circuit-breakers for 
voltages varying from 22,000 to 60,000, 
designed to meet the requirements of the 
high potential used at present upon the 
long-distance transmission lines; an en- 
tirely new line of portable measuring in- 
struments, some alternating-current gen- 
erators of the revolving type,.varying in 
sizes from 100 to 150 kilowatts, a number 
of oil-immersed transformers, representing 
the latest development in transformer 
work ; controllers for variable speed direct- 
current motors with the resistances be- 
neath them, making the whole. remark- 
ably compact; single-phase induction 
type constant speed power motors, built 
in small sizes. 

It is a noteworthy fact, illustrating the 
progress achieved in the application of 
power brakes upon electric cars, that 
about half the space in the Palace of 
Transportation, which was devoted to 
the exhibits of the different products 
of the Westinghouse Brake companies, 
was occupied by the products of 
the Westinghouse Traction Brake Com- 
pany. The magnetic traction brake and 
car-heating apparatus, recently developed, 
was shown. A truck equipped with this 
brake was operated upon a track forty-five 
fect long, in connection with which was 
a separate brake controller used when the 
magnetic brake is put upon a car having 
an ordinary controller for its motors. A 


controller designed for operating both the . 


brake and the motors has also been de- 
veloped. 

The advantageous features of this brake 
have been well tested upon cars equipped 
in this country and in Europe during the 
past three years. It has been found es- 
pecially well adapted for service upon rail- 
ways having excessively steep grades. In 
such places the combination of brake and 
car heater makes it possible to operate the 
brake and heat the cars without the ex- 
penditure of any line current, the power 
being produced by the motors running as 
generators while the brakes are in opera- 
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tion. This results in a saving sufficient 
to pay for the brake equipment within a 
short time. A device for regulating the 
voltage of the current so generated, and 
keeping it below the limit of injury to 
the insulation of the motors by inserting 
resistance automatically in the field cir- 
cuits, has been developed recently. 

The air-brake equipments for electric 
cars were illustrated in the steam railroad 
apparatus of the Westinghouse Air Brake 
Company. Upon all cars operated wholly 
or occassionally in trains of quick action 
automatic brake is strongly recommended. 
This was exhibited upon a completely 
connected equipment for a six-car train. 

The new automatic air and steam 
coupler attracted much favorable atten- 
tion among railroad men. With this de- 
vice the air and steam pipes between the 
cars of a train are coupled automatically 
when the cars come together. The two 
metal parts containing the ends of the 
pipes interlock in such a manner that the 


wear upon the connections is reduced to 


an almost negligible quantity to say 
nothing of the convenience in coupling 
the cars. oe 

= The three Westinghouse motors used 
for driving the centrifugal Worthington 


` pumps which supplied the water for the 


cascades were of interest because of their 
size. The motors were rated at 2,000 horse- 
power each, and were said to be the largest 
in the world. They were of the variable- 
speed induction type, the primaries being 
wound for a three-phase current at 6,000 
volts, 3,000 alternations per minute and 
a speed of 365 revolutions per minute. 
The desiga was similar to that of the ordi- 
nary variable-speed, induction-type, alter- 
nating-current motor, built by the West- 
inghouse Electric and Manufacturing 
Company. A hand controller, having 
fiftv-four steps, was employed for opera- 
ting the grid resistances connected through 
the collector rings with the secondary. 
The motors were operated throughout the 
exposition with eminent satisfaction. 


The New York Electrical Trades 
Society. 

At the annual meeting of the New 
York Electrical Trades Society, held at 
the Hotel Astor, New York city, De 
cember 13, the following officers were 
clected: president, John H. Dale: vice- 
president, H. R. Swartz, Sprague Electric 
Company. Directors: G. E. Pingree, 
assistant treasurer. Western Electric Com- 
pany: B. H. Ellis, assistant treasurer, 
Manhattan Electrical Supply Company; 
R. B. Corev, manufacturers’ agent; 
S. DeVeau, manufacturer of telephones; 
C. C. Sibley, of Sibley & Pitman. 
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nz 

= INDUSTRIAL SECTION. 

E ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 

ns * 

- Improved Blue-Printing Machine. the cylinder being tilted in order to facili- added, which combines the utmost sim- 

fe The Pittsburg Blue-Printing Company, tate loading and unloading. plicity of construction and operation, with 

3 suite 1505-J, Park Building, Pittsburg, The lamp bracket is carried by an up- all the automatic features obtainable in 

a4 Pa., has recently improved its electric right wrought-iron mast to which are also the older forms. 

LAE blue-printing machine, which in its present attached brackets for supporting the auto- This device shown in Fig. 2 consists 
form is a highly perfect piece of apparatus. gear or automatic lamp controller, lamp essentially of the small electric motor, 

resistances, switches, etc. This mast is which both controls the speed of the lamp 


Two truly curved semi-cylindrical glass 
plates are separated along their longi- 
tudinal edges by wooden strips and the 
whole is rigidly bound together by brass 


fitted into a boss on the cast-iron base- 
plate and is held rigidly by set screws. 
The brackets are held in proper position on 


in lowering and raises it to the starting 
position. The motor is started by raising 
the main switch until the blades are in 
contact with the upper switch jaws. The 
motion of the motor is transmitted 
through worm and gear to the long 


Fic, 2.—CONTROLLING APPARATUS FOR BLUE- 


PRINTING MACHINE. 


Fic. 1.—ELECTRICAL BLUE-PRINTING MACHINE. 


bands, top and bottom, to form a cylinder. 
Canvas covers are attached to the back 
strip and are drawn tight by means of 
spring clips which fasten over a brass rod 
on the front strip. (Fig. 1.) 

The cylinder is supported on a trun- 
nioned cast-iron base, arranged to allow of 


the mast by steel pins and the whole forms 
a rigid, compact structure. This machine, 
being entirely self-contained and inde- 
pendent of wall connection, can be set in 
any part of a room desired and can be 
easily moved from place to place. 

An automatic lamp controller has been 


vertical screw, and this, in turn, causes the 
nut bearing the sheave wheel to travel 
down. This nut is connected with the 
lamp by the brass chain shown leading to 
the right in this cut. When the nut has 
descended to the point corresponding to 
the lowest desired position of the lamp, 
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it strikes the lower collar of the switch 
stem, thus throwing the switch over to the 
lower switch jaws and reversing the motor. 
The nut then travels up the screw until 
the lamp has reached the highest point 


‘desired, when the nut strikes the upper 


collar of the switch stem, and raises the 
switch blade to a position midway between 
the two sets of contact, thus stopping the 
motor. The speed of the lamp descending 


- is controlled by one of the rheostat handles 


seen in the upper left-hand corner of the 
switchboard, while the other rheostat 
handle controls the speed of the lamp 
going up. 

The single blade switch on the right- 
hand side of the switchboard is used for 
regulating the light as follows: if the 
switch rests on the upper contact button, 
the lamp is automatically lighted when it 
starts to descend and automatically cut 
out when it reaches the bottom. 

If the switch rests on the lower contact 


button, the lamp is lighted when it starts 
up and cut out when it reaches the top. 
If the switch blade is in contact with both 
contact buttons, as shown in the cut, the 
light is automatically lighted when it 
starts to descend and cut out when it 
reaches the top. 

The range of travel of the lamp can be 
adjusted by moving the collars on the 
switch stem to position corresponding to 
the highest and lowest points that it is 
desired for the lamp to reach. 

It will thus be seen that the working 
of the whole apparatus is entirely auto- 
matic. After the operator has closed his 
switch to start the apparatus subsequent 
operations are all gone through without 
any attention from him whatever. 

In operation, the tracings and sensitized 
paper are placed around the glass cylinder 
and the canvas curtain drawn tight to hold 
them in place and give proper contact. 
The lamp switch is then closed and the 
variable lamp resistance adjusted to give 
the arc the maximum printing effect. 


— _ ego - -—___- 
Incandescent Lamp Tests. 

The Germania Electric Lamp Com- 
pany, Harrison, N. J., has announced 
a report of tests on incandescent lamps 
of its production made bv the Bureau of 
Standards of the Department of Com- 
merce and Labor at Washington, D. C. 
Part of this report is as follows: 

The value of the standards of the 
bureau is known in Hefner units, but the 
above results are expressed in terms of 
the English parliamentary candle, in the 
relation accepted by the American Insti- 
tute of Electrical Engineers between the 


- Hefner unit and the English parliament- 


arv candle, one Hefner = 0.88 candle. 
The value found for the lamps sub- 
mitted by your company were as follows: 


Candle-Power.F="s 


Volts. Stated. Observed. 
No. Oc uek eel 109.3 16 15.90 
IN Qed toy aes 109.5 16 15.85 
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Storage Batteries for Stationary 
and Vehicle Work. 


The New England Motor Company, 


Fic. 1.—WoopEN SEPARATOR. 


Lowell, Mass., is manufacturing a com- 
plete line of storage batteries for station- 
ary or vehicle work. The details of this 


Fic. 2.—RUBBER SEPARATOR. 


apparatus have been carefully worked out. 

The company also manufactures a line 

of small, portable batteries for ignition 
J 


Fie. 3.— NEGATIVE PLATE. 


purposes, or for running phonographs and 
other light apparatus. 


The batteries are of the pasted type, the 
active material being applied to grids. 
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The negative plates are formed of prac- 
tically pure lead, and the positive grids 
are formed of an unoxidizable alloy. 
Wooden separators (shown in Fig. 1) 
and rubber separators (shown in Fig. 2) 
are used. The wood is treated by a special 
process to prevent the formation of acetic 
acid or gum dextrin during subsequent 
operation of the battery. The negative 


Fic. 4.—PositivE PLATE. 


paste consists of litharge and dilute sul- 
phuric acid, applied in the usual manner. 

Fig. 3 shows the negative plate after 
formation. The positive plate, however, 
is of a secret composition, and the manu- 
facturer claims for it that, while it 
possesses all the porosity which it is pos- 
sible to obtain by any method of pasting, 
still the peroxide which is obtained by 
this method is of much greater hardness 
and shows less tendency toward disinte- 


IL 


i | 


Fic. 5.—StTRAP AND Post, wiru CONNECTING 
LINK. 


gration or powdering in the cell than is 
obtainable by any other process. 

This result, the company states, has 
been attained only after years of rigid 
experimentation. The company claims 4 
longer life and greater output per pound 
of complete cell because of this peculiarity 
of the positive plates. 

New positive plates will be furnished by 
the company. They are shown in Fig. 4. 
These plates may be used with any 
standard types of battery. This will allow 
the consumer to bring up the capacity 
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of a battery which may have fallen off, 


due to deteriorated plates. 
Fig. 5 shows the strap with its post, 


and the connecting link. 


. os ae O 
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any other suitable refractory material 


may be used if desired. 
One type of holder will dim four, eight 


or sixteen-candle-power lamps with 110- 


Fie. 6.—Two COMPLETE CELLS OF 150-AMPERE-HouR CAPACITY. 


Fig. 6 shows two complete cells of 150- 
ampere-hour size, assembled and burned 
together. Care is taken that no dissimilar 
metal is used in forming the joint. The 
positive straps are made of the same alloy 
as the positive plates, and in burning the 
positive plates to the straps the metal of 
the same alloy is used. This eliminates 
electrolysis at the joint. 


Po 


The Bogia Regulating Socket. 

Louis F. Bogia, 146 North Seventh 
street, Philadelphia, Pa., has recently in- 
vented and placed upon the market a new 
regulating socket for incandescent lamps. 
Any of the commercial types of incandes- 
cent electric lamps can be used with these 
sockets and receptacles. The candle- 
power may be dimmed from full capacity 
down to darkness, and a considerable sav- 
ing of current: is effected when a lamp is 
dimmed. The reduction is accomplished 
gradually, the candle-power not being re- 
duced in step divisions, but is accom- 
plished by simply turning the key in the 
holder, which will raise or lower the in- 
candescence of the lamp filament until the 
exact amount of light desired is obtained. 

No combustible material enters into the 
construction of the socket, and the holders 
are absolutely fireproof. The resistance 
material is embedded in porcelain, but 


volt, constant-potential circuits, and an- 
other type will dim the same candle-power 
lamps with 220-volt circuits. They may 
be used also to reduce the speed of port- 
able fan motors and to regulate small 
electric-heating apparatus, etc. The 


holders resemble the regular type of . 


Boara REGULATING SOCKET. 


socket, and have practically the same size. 
No special base is required on the lamps, 
and no intricate method of wiring is 


necessary. 
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Telephone Apparatus Manufactured 
by the Vought-Berger Company. 
The Vought-Berger Company, of La 

Crosse, Wis., is calling attention to the 

line of telephone apparatus manufactured 

by it. This apparatus includes every- 
thing from a complete switchboard down 


to the smallest appliance which is used 


in telephone work. 

One of the pieces of apparatus is the 
pendent telephone, shown in Fig. 1. This 
type of telephone is a distinct departure 


Fig. 1.—PENDENT TELEPHONE. 


from anything heretofore on the market, 
being suspended from the ceiling and 
taking the place of a desk set or wall 
telephone. The adjustable cord feature 
is what gives it its particular value. This 
admits of the hand telephone being raised 
or lowered at will. In magneto systems 
the simple action of lowering the micro- 
telephone signals central if any conver- 
sation is desired. Then, by placing the 
fingers on the small lever in the handle 
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of the instrument, the calling party is 
ready to begin conversation. When the 
conversation is at an end, a light pull on 


the telephone gives the operator the dis- 
connecting signal. 


Fig. 2.—NouMBER FORTY-FIVE TELEPHONE 


In central energy systems pulling the 
hand telephone to the position in which it 
is wanted and pressing the lever, gives the 
operator the signal. Releasing the lever 
gives the disconnecting signal. The tele- 
phone can then be pushed up out of the 
way. 

One of the annoying features of the ad- 
justable telephones now in use is that 
while they may be convenient for the 
person at whose desk they are installed, 
still if any one else is called to the tele- 
phone, there is more or less inconvenience 
in changing places, and the first party 


Since the pendent has a vertical adjust- 


armature 
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A grooved fibre pulley in the magneto 
telephone is fastened to the generator in 


place of the ordinary crank. It is made 


in such a manner that it will turn the 
in one direction. 


A small 


Fic. 4.—LITTLE Gem EXTENSION BELL, 


dog engages with a ratchet wheel, 
so that when the pulley is turned, 
the armature is rotated. This is 
done by means of a long flexible 


cord that is attached to the hand micro- 
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iron, which is decorative and forms a 
protective cover. 

The No. 45 telephone made by this 
company is claimed to possess all the 
advantages of the compact style of tele- 
phone, with none of its disadvantages. 
One of its points of superiority is that 
the receiver and crank are on a level with 
the arm. ‘The transmitter is on a level 
with the mouth. It is a sightly telephone, 
and ornamental in the extreme. The in- 
strument is illustrated in Fig. 2. 

These telephones are handsome, durable 
and efficient. They are especially con- 
structed for heavily loaded lines. The 
cabinets are of best quarter-sawed oak, 
thoroughly dried and well finished. The 
generators are made of tungsten steel, 
retain their magnetism permanently, and 
are strong enough to ring as many tele 
phones as can be put on a single line. 
The transmitter is unusually sensitive. 
The receiver is so powerful as to reproduce 
even the slightest whisper on a well-con- 


Fie. 5.—V-B Express Drop AND JACK. 


telephone. This cord passes up round the 
pulley, thence down to the counterweight, 


-which is carried by another fibre pulley; 
has to give up his desk for the time being. ` 


thence around and into a ceiling cabinet 
where it is fastened. The cord also serves 


Fic. 3.—THE V-B Hook Switcu. 


able length of fifteen to eighteen feet, it 
can be passed from the desk over to the 


other person called, without the slightest 
inconvenience. 


the function of conductors from the 
magneto portion of the telephone to the 
hand telephone. The ceiling cabinet is 
encased in a circular covering of steel or 


structed line. The switch-hook, shown M 
Fig. 3, is entirely self-contained. Its 
main spring is three-ply, and 18 made on 
the wagon-spring principle. It 18 made 
of the very best material, hard rubber, 
German silver, ninety-nine per cent pur 
platinum and mica. The lever is of the 
new stamped type. No side spring’, 
rollers or complicated arrangements ; 
any kind are used in the aoa 
All telephones are equipped with : 
Columbia dry batteries. The instrument: 
are most carefully assembled, and are 
thoroughly tested before shipment. 
The Little Gem extension bell 1s sal 
in Fig. 4. It is covered by 8 japa? 
sheath which opens like a cuff. It 15 a 
cessible in every way. The ee a 
easily adjustable. The bell 1 made : 
both series and bridged, and 1 ° 


t ai ay con J #—- q oo J mo ce 7) - 
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equipped for use on central energy lines 
with condenser in cabinet. 

The V-B express drop and jack is 
shown in Fig. 5. It is small and compact, 
and when placed in the case is flush; 
that is, there are no projections sticking 
out in the front of the drop to catch on 
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ranged that dust can not injure them or 
cause them to fail as the shutter in falling 
forms a sliding contact which at all times 
is positive and sure. All parts made of 
iron are either nickel or copper-plated. 
The front mounting blocks are made of 
the best grade of hard rubber, which is 


Fic. 6.—BANK OF BELL STYLE JACKS. 


the operator’s clothing. All drops, both 
series and bridging, are ironclad and are 
assembled in drawn Norway iron tubes. 
The board is made up in individual self- 
contained drops, each drop being readily 
removable without disturbing the work- 
ing of any of the others. There are no 
wires to solder or unsolder in adding or 
changing drops. It is very easy to add a 
new drop and jack, or to change the series 
to bridging, or vice versa. The coil is 
very large, and is wound with silk-covered 


Fra. 7.—Styte G-X SWITCHBOARD. 


copper wire. There are but few moving 
parts. The drop and jack are absolutely 
rigid, as all the brackets are made of 
cold rolled steel. Being removable, the 
drops are very easily adjusted. The jack 
springs are large, heavy and strong, and 
are made of the best grade of German 
silver. Night bell contacts are so ar- 


machined accurately to size, and gives the 
board a handsome and neat appearance. 

The bell-type drops shown in Fig. 6 
are tubular, sensitive and non-inductive. 
They are mounted in banks of five on 
rigid brass strips. Jacks are also mounted 
in banks of five. The jack springs are 
large, heavy and strong, and are made of 
the best grade of German silver. 

A style G-X switchboard is illustrated 
in Fig. 7. It is a 200-line express board. 
The board is built of very best, well- 
seasoned, quarter-sawed oak, of handsome 
grain and finish. All insulation is made 
of hard rubbez, all springs of best Ger- 
man silver, and all contacts ninety-nine 
per cent pure platinum. The plug is 
made of solid bar stock. The fibre sleeve 
is free to rotate on the plug. This 
feature does away with the possibility of 
the operator twisting the cord while the 
plug is in the jack. Connecting cords 
have spiral protection. 

pores 
The “Pelton” High-Speed Steel 
Furnace. : 


Pelton & Crane, Detroit, Mich., are the 
manufacturers of the “Pelton” electric 
furnace, adapted for enameling purposes, 
hardening of steel hubs and dies, and for 
the purposes of high-speed assays. The 
furnace can maintain a steady, even heat 
at any desired temperature, and is abso- 
lutely free from dust, noise or odor. 

The furnaces are made for pressures of 
100 and 120 volts. Either direct or alter- 
nating current may be used, and machines 
may be made for special voltages if de- 
sired. 

The manufacturers claim that the fur- 
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naces are practically indestructible and 
will not burn out unless subjected to ex- 
cessive abuse. 

A rheostat is furnished with the appa- 
ratus which allows the operator to bring 
the heat up to the required point 
gradually, and admits of the heat being 
lowered or raised at will. The controlling 
lever is in front of the apparatus, where 
it is most convenient for the operator. 
The body of the furnace is finished in 
black enamel. The knife-switch, contact- 
points, door and hearth are nickel-plated, 


and the whole is mounted on a base of’ 


marble. 
A muffle door is furnished, with a large 


sheet of mica, which affords an unob- 
structed view of the interior of the muffle. 
This enables the operator to observe the 
progress of the work. 


e—a ——— > 


Single-Phase, Alternating-Current, 
Vertical-Type Motors. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has recently 
added to its line of single-phase, alter- 
nating-current power motors a very neat 
type of vertical single-phase motor. An 
illustration of this motor appears here- 
with. The special field of application for 


SINGLE-PHASE, ALTERNATING-CURRENT, 
VERTICAL-TYPE MOTORS, 
such a motor is the driving of centrifugal 
pumps and work of a similar character. 

In general construction, this motor cor- 
responds electrically. to the well-known 
forms of Wagner single-phase motors al- 
ready on the market. Mechanical features 
have been introduced, however, such as 
ball bearings, etc., which distinguish it 
from previous types. This results in an 
excellent efficiency and quiet running of 
the motor. 

The Wagner company is prepared to 
make immediate deliveries on ten and 
fifteen horse-power sizes for sixty cycles. 
The windings are for 110, 220 and 500 
volts, and the speed is 1,150 revolutions 


per minute. 


———— 
— 
——_ 
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The Polk Guy Anchor. 

Robert H. Polk, Memphis, Tenn., has 
placed on the market a new form of guy 
anchor for pole line work. At the recent 
meeting of the Interstate Independent 
Telephone Association, at Chicago, Ill., 
Mr. Polk adopted some unique tactics in 
advertising the Polk anchor. He distrib- 
uted a large number of Confederate and 


old state money, bearing on the obverse 


PoLK GUY ANCHOR, CLOSED. 


side the endorsement of the Polk anchor. 
A model anchor was shown, and the new 
device was the subject of much commen- 
dation, 

The accompanying illustrations show 
the anchor both open and closed. 

The anchor is constructed of two 
scooped blades pivotally attached to a 
guy rod by a riveted bolt through a clevis 
on the end of the guy rod. Each blade 
has a lip extension at the outer end. 

In order to install this anchor, a special 
form of auger, supplied by Robert Polk, 
is used to bore a hole five or six feet in 
depth. The wings of the anchor lie 
snugly alongside of the guy rod, and the 
folded up anchor is slipped into the hole. 
The earth is then placed in the hole, 
tamped and rammed, and then the strain 
is put upon the anchor. The outwardly 


PoLK GUY ANCHOR, OPEN. 


projecting lips cause the wings of the 
anchor to spread apart. ‘The dimensions 
of the hole are such that the wings of 
the guy anchor take a firm hold in the 
permanent earth. That portion of the 
earth which has been displaced by the 
auger lies very close to the rod and con- 
cerns only a small part of the holding 
surface of the device. 

It is claimed by the manufacturer that 
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about fifteen minutes is the average time 
required for placing a Polk anchor in 
ordinary earth. Where disintegrated rock 
or other formation is encountered, the 
special form of auger makes the installa- 
tion possible in about thirty minutes. 

This anchor is fully covered by patents 
granted June 14, 1904. 

EAE E T 
Westinghouse Steam Turbines in 
New Baltimore Power System. 

It has been announced recently that the 
new Baltimore electric power system will 
use exclusively steam turbines as prime 
movers. A contract has been closed with 
the Westinghouse Machine Company for 
an initial equipment of 4,000 kilowatts. 
There will be two units of 2,000 kilowatts 
each. The electrical equipment is also 
to be provided by the Westinghouse com- 
pany. 

The power-house will be of fireproof 
construction, and the structural steel 
frame will serve as supports for the boilers 
and the overhead coal bunkers. All the 
heavy machinery and boilers will be on 
the ground fioor. The floors and roof 
of the power-house will be of a concrete- 
steel construction. The company’s prop- 
erty is located on Gould street, about two 
and one-half miles from the centre of the 


city, and extends to the Patapsco river. 


It comprises 6.4 acres, and three acres will 
be added to the area by filling in to the 
wharf line. This will give sufficient space 
to enlarge the plant whenever needed. 
The Baltimore & Ohio and the Wabash 
railroad systems immediately adjoin the 


property, and afford ample facilities for 
securing coal. 

The turbine plant will operate with a 
boiler pressure of about 175 pounds, 
superheated about 100 degrees Fahrenheit. 

The condenser system will be capable 
of sustaining a vacuum of twenty-eight 
inches at full load. The plant has been 
designed on the separate-unit plan, and 
really consists of a number of distinct 
power plants side by side, each separate 
from the other, but each capable of assist- 
ing the other in case any part of the sys- 
tem should be disabled. 

In addition to the generating system, a 
large storage battery plant will be in- 
stalled. 

The organization of the Baltimore Elec- 
tric Power Company is as follows: presi- 
dent, D. E. Evans; treasurer, R. F. Bon- 
sall ; secretary, W. T. Spring. The present 
board of directors consists of H. W. Webb, 
D. E. Evans, John T. Stone, W. T. Bur- 
roughs, R. F. Bonsall, W. T. Spring and 
George R. Webb. The company has a 
capital stock of $3,500,000, and an 
authorized bond issue of $7,500,000. It 
is expected that the plant will be running 
by July, 1905. 
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The Williams Electric Clutch and 
Safety Device. 

The Williams Electric Machine Com- 
pany, Akron, Ohio, is manufacturing an 
electric clutch which is shown in the ac- 
companying illustration. The driving 
principle of the clutch consists in the 
clamping together of a number of discs by 
magnetic action. The actuating coil is 
mounted concentric with the shaft of the 
clutch, and is enclosed in an oil and 
waterproof metallic case, which is, in tum, 
enclosed in the clutch proper, thus pro- 
tecting it from damage from èxternal 
sources. The coil is insulated to stand 
a breakdown test of 220 volts, alternating 


ELECTRIC CLUTCH AND SAFETY DEVICE. 


current, for 110 and 220-volt work, and 
500 volts, alternating current, for 500-volt 
service. 

The manufacturer states that the fes- 
ture of residual magnetism, causing the 
clutch to hold for a short period after 
the current has been cut off, has been 
overcome, and that the clutch will take 
hold and let go promptly. 

Two types of clutch are built—that in 
which the current is left on while the 
clutch is in operation, and that in which 
current is used only to throw the clutch 
on and off. 

National Electric Light Association. 

The National Electric Light Asso 
tion has published the second edition of 
its report of rates for commercial light- 
ing and power éervice. This publication 
is only for members of the National Elec 
tric Light Association, and is a conf- 
dential report. 

The report on electrical methods of 
thawing water pipes, compiled by Mr. 
George S. Haley, of Rutland, Vt., bas n 
been issued. This describes the methods 
of connecting up the electrical apparatu 
with the frozen pipes, and the experienc 
of a number of central-station me x 
making use of electric current for Ù 
service. 


—_— 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRIC SYSTEM IN EGYPT—An electric system is to be 
installed in the town of Tanta, Egypt. The contract has been 
awarded to Eugene Nahman & Company, of that place. 


ELECTRICITY IN BARBADOES—There is a movement on foot 
in Barbadoes, W. I., to change the present system of horse-drawn cars 
to an electric line, and for an electric light plant to be operated by 


the traction company. 


ELECTRIC RAILWAY IN ARGENTINE REPUBLIC—It is re- 
ported that a German syndicate has purchased the street car lines 
of Rosario, Argentine Republic, with the intention of changing the 
motive power from mules to electricity. 


THIRD-RAIL POWER-HOUSE TO BE BUILT AT HARRIS- 
BURG, PA.—It is announced that the company which will build 
a third-rail road from the northern part of Pennsylvania through 
Harrisburg proposes to build a power-house in that city to cost 
$1,000,000. Another will be built at Sunbury. 


POWER PLANT IN NEW MEXICO—A power plant is to be 
erected on the Pecos river, almost in the centre of the three 
cities of Las Vegas, Santa Fe and Albuquerque, and the elec- 
tricity will be generated by water power. The company is capital- 
ized at $500,000. It is the intention to begin work on the plant 
in a short time. 


BLECTRIC RAILWAYS IN OHIO AND MICHIGAN MERGED— 
The Toledo & Northwestern Railway Company and the Ohio & 
Michigan Traction Company have consolidated and articles of 
incorporation of the consolidated companies were filed with the 
secretary of state at Lansing, Mich. The two companies have a 
capital stock of $1,500,000 jointly. 


ELECTRIC LOCOMOTIVES FOR HEAVY GRADBS—It is 
understood that the Norfolk & Western Railway proposes to use 
electric locomotives for pushing the heavy coal trains on the Elk- 
horn grade, Bluefield, W. Va. It has taken considerable power to 
get trains up this grade, and the inauguration of electricity for the 
purpose will mark a new era in railroading in Virginia. 


TO FURNISH ELECTRICITY IN HARTFORD—H. B. Free- 
man, Jr., of Hartford, and twenty others have prepared a petition 
to the general assembly of Connecticut applying for a charter for 
a new electric plant which will furnish power and light in the 
counties of Hartford and Litchfield. It is planned to install the 
Plant in the mills of the Cotton Duck Trust Company in New 
Hartford. 


CONCBSSION FOR ELECTRIC PLANT IN MEXICO—Carlos 
Navarro Mora has been granted a concession by the state govern- 
ment for the establishment of an electric light plant and nix- 
tamal mill at the town of Chapala. The concession specifies that 
work on the two plants must be commenced within six months, 
and grants an exemption from all state taxes for a period of ten 
years. The plant will furnish light for the streets of Chapala. 


MICHIGAN CENTRAL RAILWAY BUYS ELECTRIC LINES— 
It is rumored that the interurban line of the Jackson & Battle 
Creek Traction Company has been purchased by the Michigan 
Central Railway. The road between Kalamazoo and Battle Creek 
is also said to have been purchased. It is twenty-four miles long. 
The one between Battle Creek and Jackson is operated by the third- 
rail system and is one of the best electric roads in the country. 


PLANS FOR MODERN LIGHTING PLANT IN PHILADELPHIA 
—The Commonwealth Electric Company, Philadelphia, Pa., pro- 


poses to spend at least $10,000,000 in the installation of a thor- 
oughly modern electric lighting system in Philadelphia, providing 
the city council will grant a franchise. The company proposes to 
put in an underground system in the territory between Snyder 
avenue and Somerset street, and the Delaware river and Forty- 
second street. In addition to light, electric power will be furnished 
to the various manufactories in the city. 


PROPOSITION TO MERGE WESTERN UNION AND POSTAL 
TELEGRAPH SYSTEMS—A report states that negotiations are 
pending for a merger of the Western Union and Postal Telegraph 
companies. It is said that suggestions have been made to both 
George J. Gould and his associates in the Western Union, and the 
Postal Telegraph management. If the Western Union acquires the 
Postal company a strong competitor will be removed and it will 
regain the handling of telegraph business along the Pennsylvania 
railroad, from whose lines its poles were removed about two years 


ago. 


NORFOLK & SOUTHERN ROAD ACQUIRES ELECTRIC 
LINE—Deeds have been filed at Norfolk, Va., showing that the 
Norfolk & Southern Railroad has bought the Chesapeake Transit 
Company’s broad-gauge electric line from Norfolk to Cape Henry. 
The deed provides for a $10,000,000 bond issue by the Norfolk & 
Southern, $4,000,000 only of which is to be issued immediately, the 
rest later for contemplated improvements at Cape Henry, for elec- 
trifying the Norfolk & Southern steam line to the Cape, for broaden- 
ing the gauge of the Norfolk & Southern’s Washington and Ply- 
mouth (N. C.) divisions and for extending the line south from 
Washington, N. C. 


REORGANIZATION OF THE NEW MILFORD POWER COM- 
PANY—It has been announced that the New Milford Power Com- 
pany, the largest of its kind in Connecticut, and which furnishes 
power for trolley systems in Waterbury, New Britain and Bridge- 
port, and several smaller towns on the line of the Connecticut 
Railway and Lighting Company, has been reorganized. The new 
Officers are: president, Winthrop G. Bushnell; vice-president, 
Louis E. Stoddard; secretary and treasurer, Samuel C. Morehouse. 
The company has an extensive plant in New Milford and an 
auxiliary plant is being built at Boardman’s bridge. Offices will 
be established in New Haven. 


NEWS NOTES FROM ITALY—The Italian ministry of posts 
and telegraphs has received authority from the parliament. to 
establish telephonic communications between the following places: 
Brescia and Bergamo; Lecco and Bergamo, Cremona and Piacenza, 
Genoa, Pisa and Leghorn, Naples, Foggia and Barletta; Naples, 
Reggio, Calabra and Messina. The authorities of the province of 
Rome propose to build an electric railroad between the city of 
Rome and Civita Castellana. The city council of Venice has de- 
cided to purchase a number of electric launches for use on the 
canals of that city. The general inspector of the Adriatic rail 
road has received permission to purchase 150 electric accumu- 
lating batteries. 


NEW INTERURBAN COMPANY IN INDIANA—An interurban 
company to connect many towns, with termini at Huntington, Ind., 
and Goshen, Ind., the line to be known as the Huntington, Colum- 
bia City & Nortwestern Railway Company, has filed articles of in- 
corporation. It is possible that the proposed line will be continued 
at some future day to Union City. The capital stock of the com- 
pany was placed at $25,000. The officers are: president, Benjamin 
Raupfer, Columbia City; vice-presidents, J. P. Dolan, of Syracuse, 
and W. A. Jones, of Huntington; secretary, W. H. Magley, Colum- 
bia City; treasurer, W. F. McLallen, Columbia City, and auditor, 
Melvin Blain, of Columbia City. The ultimate cost of the line 


was placed at $1,500,000. 
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TELEPHONE AND TELEGRAPH. 
ALTA, 10WA—The Alta Telephone Company has been voted 
a twenty-year franchise. 


LYNCHBURG, VA.—The Southern Bell Telephone Company has 
purchased the Lynchburg Telephone Company. 


BLOUNTSVILLE, IND.—The Blountsville Telephone Company 
has sold its plant to the Cambridge City Company. 


EDWARDSVILLE, ILL.—The Kinloch Telephone Company has 
completed the establishing of a new exchange in Edwardsville. 


WILBUR, WASH.—Work has been commenced on a telephone 
line that, when completed, will connect Wilbur with Nespelem. 


PROVIDENCE, R. I—The New Riverpoint exchange of the 
Providence Telephone Company has been opened. It has a capacity 
ef 800 lines. 


BURLINGTON, VT.—The New England Telegraph and Telephone 
Company is completing a new line in South Burlington along the 
Hinesburgh stage route. 


BOYNE, MICH.—The Independent Telephone Company of this 
place has been absorbed by the Bell Company. The price paid was 
in the neighborhood of $10,000. 


WILMINGTON, N. C.—The Southern Bell Telephone Company 
will commence work at once on a modern exchange building at 
Greensboro. It will cost about $15,000. 


HALLOWELL, ME.—Permission has been granted to the Wood- 
land Telephone Company to place its poles in the town of West 
Gardiner, and the work will be speedily pushed to completion. 


EUGENE, ORE.—Wires for the Eugene-Florence telephone line 
have been strung between Eugene and Elmira, a distance of fifteen 
miles. The remaining sixty-five miles will be strung as soon as the 
work of setting the poles is completed. 


LA CANYADA, CAL.—The Home Telephone Company has com- 
pleted line into the valley, and twenty-five ‘phones are in serv- 
ice. The line was put out of order for a short while by a recent 
fire in La Crescenta, but was not badly disabled. 


CRIPPLE CREEK, COLO.—The Colorado Telephone Company 
will spend approximately $50,000 in the Cripple Creek district— 
commencing shortly after the new year—in making improvements 
and installing practically a new telephone system here. 


ST. PETER, MINN.—Stockholders of the Nicollet County Tele- 
phone and Telegraph Company have voted recently to purchase for 
$35,000 the St. Peter telephone system of James Bennett. The local 
system operates exchanges in St. Peter and Kasota and owns forty- 
three miles of lines. 


HUNTSVILLE, ALA.—Another co-operative telephone company 
is being formed by Madison County farmers. The proposed sys- 
tem is planned to connect Wooley Springs, Jeff, Cluttsville and other 
communities in the northwestern part of the county with the 
Huntsville exchange. 


DU BOIS, PA.—The Summerville Telephone Company is re- 
building its lines around Edgemont park, and is also stringing two 
additional sets of wires between DuBois and Falls Creek to take 
care of business from the connection which the Elk Telephone 
Company will have completed in a short time. 


MILWAUKEE, WIS.—President Alonzo Burt, of the Wisconsin 
Telephone Company, states that as soon as the frost is out of the 
ground in the spring the company will begin building operations 
on its eight-story office building. The new building will cost be- 
tween $150,000 and $200,000, and the equipment will cost an addi- 
tional $150,000. 


OTTAWA, KAS.—The toll line of the Home Telephone Company 
has been connected up with the central station of the Ottawa Tele- 
phone Company, opening up direct communication with Kansas 
City and all points in the Kaw valley over the independent sys- 
tems. It is said that the workmen will go south into the oil flelds 
as fast as the poles can be set and the wires strung. 
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ASHLAND, NEB.—The Ashland Telephone Company has been 
reorganized, the changes in the directory to take place January 1. 
H. H. Herndon, who owned a controlling interest, has sold his stock 
to H. A. and E. A. Wiggenhorn, Jr., and C. N. Folsom. The latter 
will succeed Herndon as president and general manager. Herndon 
will move to Hastings, where he is installing an independent system. 


HUNTSVILLE, ALA.—The Southern Bell Telephone Company 
is making arrangements to install a new dry battery system of 
telephones in Huntsville at a cost of about $25,000. The company 
made an agreement with the city council to make this improvement, 
provided no other company is granted a franchise within a cer- 
taln time. The new system will be ready for operation by April 1, 
1905. 


PITTSBURG, PA.—All the important difficulties in securing 
rights of way for the new Pittsburg & Allegheny telephone line 
to Wheeling, in connection with the national telephone system, 
have been settled satisfactorily and the line has been completed 
from Wheeling to Bridgeville. The work from Bridgeville to Pitts- 
purg will be hurried and it is expected that the line will be in 
operation shortly. 


MILWAUKBE, WIS.—The telegraph line between Milwaukee 
and Madison contemplated by the Postal Telegraph Company has 
been sanctioned by the officers and arrangements for the con- 
struction work will be made as soon as a decision is reached as 
to whether the line will be built during the present winter or not 
until spring. At present all messages between Milwaukee and 
Madison go via Chicago. 


CHATTANOOGA, TENN.—The Southern Bell Telephone Com- 
pany, with headquarters in Atlanta, is building lines to many of 
the towns in northern Alabama and Georgia. Within the past few 
weeks lines have been built to Fort Payne, Alexander City, Pell 
City, Jacksonville, Gadsden, Anniston, Center, Talledega and Truss- 
ville. This not only gives Atlanta connection with these towns, 
but Chattanooga also has a much better service. 


CANTON, ILL.—Extensive improvements have been arranged 
for by which the patrons of the Canton Home Telephone Company 
will be able to talk directly to residents of Cuba, Farmington, 
Fairview, Lewistown, Avon, and nearly all the other towns through- 
out Fulton County, and with all farmers having connection with 
these towns. In addition to this, by connections with independent 
lines now operating throughout the state, communication will be 
possible over the company’s wires to other cities. This extension of 
territory will mean that about 500 telephones throughout the county 
will be added to the company’s list. 


INTERNATIONAL FALLS, MINN.—The granting of a chartes 
to the Rainy River International Telephone Company means that 
the towns along the Rainy river will have long-distance connection. 
The company has secured franchises from the towns of St. Frances, 
Emo and Rainy River, Ontario. A plant is soon to be installed 
here and connected with the three towns on the Canadian side of 
the river, as well as with the towns of Beaudette and Spooner, on 
the Minnesota side, which already have local systems İn operation. 
In the spring a long-distance line—connecting the above towns— 
will be built along the Rainy river and extended into Winnipeg: 
and a little later on a line will be run from here to Northome, 80 
that communication may be had with Minneapolis, St. Paul, Duluth 
and other points in the state. ` 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany has recently made important additions to its service in Carroll 
County. The line from Westminster to Manchester has been ex- 
tended to Alesia and Lineboro. In the western part of Carrol! 
County new lines have been built from Union Bridge to Middle- 
burg, Bruceville and Double Pipe Creek, thus extending the com- 
pany’s service all along the Frederick County line. The company 
has also been enlarging its plant in the southern part of Carroll 
County through the Sykesville exchange, and from there down into 
Baltimore County. Among the points covered by this addition are 
Morgan and Woodbine, in Carroll County, and Lisbon and Poplar 
Springs, across the line into Baltimore County. The company bas 
further been building new lines in Harford County, and is now 
completing a line to Taylor and to High Point, in Harford County. 


es wees 


December 24, 1904 


PERSONAL MENTION. 
MR. J. M. OWEN, of Nashville, has been appointed local manager 
for the Cumberland Telephone and Telegraph Company to succeed 


Leon Allison. 

MR. A. A. MILLER has been placed in charge of the new 
branch house of the North Electric Company, of Cleveland, Ohio, 
at Dallas, Tex. Mr. Miller has for some time been connected 
with the sales department of the same company at the Cleveland 


office. 
MR. A. H. HAYWARD, general superintendent of the Dayton, 


Springfield & Urbana Traction Company, has been appointed gen- 
eral manager of the York City and York County (Pa.) Traction 
companies, to succeed Sheriff-elect S. M. Manifold, resigned. Mr. 
Manifold became general manager last spring. Immediately 
previous to that time he had been connected with the Western 
Maryland Railroad as superintendent of the local division. 


MR. FRANK M. TAIT will assume the management of the Day- 
ton (Ohio) Electric Light and Power Company, January 1, 1905. 
Mr. Tait recently resigned as manager of the New London (Ct.) Gas 
and Electric Company, and of the Oneco Manufacturing Company’s 
machine shops in the same city. Mr. Tait reconstructed al] depart- 
ments of both companies during his connection in New London, 
and installed a good deal of new machinery. He has had unusual 
‘success in his previous appointments, and will no doubt bring to 
bear the same ability for a successful career in his new field. 


MR. C. C. LEWIS, who for the last two years has occupied the 
position of chief engineer of the Schenectady Railway Company, 
will sever his connection with that company on January 1, 1905, 
when he will sail for London to enter the employ of J. G. White 
& Company, Limited. Mr. Lewis has been engaged principally to 
take charge of the work to be carried out by J. G. White & Com- 
pany, Limited, at Montevideo, Uruguay. Mr. Lewis’s experience 
in railway work has extended over fifteen years. He was con- 
nected with the Broadway cable work, and was afterward in 
Baltimore converting the lines of the Baltimore city railway 
from horse to cable. In Washington he was engaged on the electric 
conduit work of the Metropolitan lines, and in Buffalo as engineer 
of the International Railway Company. With the latter company 
he had charge of construction work involving the expenditure of 
between $3,000,000 and $4,000,000. In 1902 Mr. Lewis became 
chief engineer of the Schenectady Railway Company, having charge 
of the construction and maintenance of the tracks, buildings, over- 
head, and mechanical and electrical equipment. In addition he 
had charge of the rebuilding of the electric line between Schenec- 
tady and Albany, and the construction of the Troy & Ballston line, 
which has been equipped for the operation by both the direct-cur- 
rent and the new single-phase alternating-current systems. 

MR. O. A. STRANAHAN has been appointed manager of the 
power department of the Allis-Chalmers Company, and will have 


charge of the sales of reciprocating engines, gas engines and 
steam turbines. Mr. Stranahan has 


been for the past three or four years 
in charge of the engine business of 
the British Westinghouse Electric 
and Manufacturing Company. He 
has given much attention to gas 
engine developments, particularly 
with regard to producer and blast- 
furnace gas, developments which 
are very much further advanced in 
Europe than in the United States. 
Mr. Stranahan graduated from Cor- 
nell in 1890, and immediately there- 
‘after entered the service of West- 
inghouse, Church, Kerr & Company, 
and after working through its vari- 
ous departments, became chief en- 
gineer of its Chicago office. When 
the British Westinghouse Company 


MR. O. A. STRANAHAN. 
was formed Mr. Stranahan was put in charge of its engine busi- 


ness. He began these duties in 1900. His new appointment dates 
from December 1. He arrived in New York, from England, about 
the middle of December, and proceeded at once to Milwaukee, where 


he will establish his headquarters. 
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ELECTRICAL SECURITIES. 

For several weeks past financial interests have been consider- 
ably agitated over a campaign of publicity carried on by very 
prominent copper magnates. In an effort to smash one of the 
leading copper industrials valuable stocks have been forced to 
prices which were really lower than conditions called for. Within 
the last two weeks trading has reached the extremes of the 2,500,000- 
share mark and less than 600,000 per day. At the present time 
there is to be observed hardly any irregularity. There is little 
active dealing, and price changes are very slight. That there is a 
strong belief, however, in future betterments is very evident. 
There may not be any hope of an immediate resumption of an 
upward movement, but there is a widespread belief that the up- 
ward swing will ultimately continue. General trade and industrial 
conditions indicate that the progress is unabated, even though 
slow and conservative. Current estimates have placed the United 
States Steel Corporation’s earnings for the December quarter at 
$18,730,000, about $4,000,000 over a year ago, and considerably 
in advance of what was anticipated a month ago. The market for 
steel rails has been active, and indications are in evidence that in 
railway construction alone a number of propositions which were 
abandoned a year ago are now being taken up with a sincere hope 


of carrying them to:completion. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 17. 


New York: Closing. 
Brooklyn Rapid Transit................6.6. 59% 
Consolidated G&a8......... ccc cece cece ccens 201% 
General Felectries jos oss sae. oa ee a ew Ss 186 
Interborough Rapid Transit................ 163 
Kings County Electric.............2ccceceee 203 
Manhattan Blevated.............. ccc cece 163% 
Metropolitan Street Railway............... 120% 
New York & New Jersey Telephone......... 166 
Westinghouse Manufacturing Company...... 194% 


The board of directors of the Western Union Telegraph Company 
has declared a quarterly dividend of 134 per cent upon the capital 
stock of the company, payable at the office of the treasurer on and 


after the sixteenth day of January next. 


Boston: Closing. 
American Telephone and Telegraph........ 145% 
Edison Electric Jlluminating.............. 252 
Massachusetts Electric..............ccce00- 60 

136 


New England Telephone................... 
Western Telephone and Telegraph preferred. 99 
The annual report of the Massachusetts Electric Companies 
shows almost 2 per cent earned on the preferred stock. The sur- . 
plus of the subsidiary companies over their fixed charges amounted 
to $438,716. Their fixed charges included interest on floating debt 
held by the Massachusetts Electric amounting to $105,181, making 
the total earnings for the Massachusetts Electric securities $543,- 
897. After allowing for sundry expenses and interest on the coupon 
notes, the balance is $407,175, equal to not quite 2 per cent on the 
$20,557,400 preferred stock outstanding. The unfavorable weather 
conditions of last year affected gross earnings as well as operating 


‘expenses. 


Philadelphia : Closing. 
Electric Company of America.............. 10 
Electric Storage Battery common.......... 78% 
Electric Storage Battery preferred........ 78% 
Poiladelphia Electric...............c0ccuee 1036 
Philadelphia Rapid Transit............. wee 17% 

105% 


United Gas Improvement.................. 
The directors of the United Gas Improvement Company have 
declared a quarterly dividend of 2 per cent ($1 per share), payable 
January 14, 1905, to stockholders at the close of business December 


31, 1904. 


Chicago: Closing. 
Chicago Telephone................ccceeeee 145 
Chicago Electric Light.................... 170 
Metropolitan Elevated preferred........... 651% 
National Carbon common................. 43 

109 


National Carbon preferred................ 
Union Traction common................. rer 
Union Traction preferred..............-.-. 4414 
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ELECTRIC RAILWAYS. 
BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company will 
expend $250,000 in improvements to its Thirty-sixth street terminus. 


SALT LAKE CITY, UTAH—The Utah Light and Railway Com- 
pany has decided to spend $500,000 in improvements to its system. 


WAUKESHA, WIS.—The Milwaukee Light, Heat and Traction 
Company has made preparations to continue the work of extending 
the Waukesha Beach line to Oconomowoc in the near future. 


SPRINGFIELD, ILL.—The city council has passed an ordinance 
allowing the Consolidated Street Railway Company to make the 
track extensions requested. 


UXBRIDGE, MASS.—The contract for the extension of the 
Uxbridge & Blackstone Electric Railroad has been awarded to W. 
H. Taylor & Company, of Worcester. 


NORWICH, CONN.—The contract for the construction of the 
Bast Lyme Street Railway has finally been awarded. It is hoped 
to have the road in working order by June 1. 


DURHAM, N. C.—The county commissioners have granted the 
franchise asked for by the Raleigh & Durham Passenger and Power 
Company. The road, it is understood, will touch at Cary and 
Morrisville. 


VOLUNTOWN, CT.—A project is on foot to build an electric 
line from this town to either Norwich or Jewett City, utilizing 
the rights under an old charter which would permit a line to 
Jewett City. 


SIOUX CITY, IOWA—R. H. Burton-Smith is in charge of 
arrangements for a proposed interurban line starting from this 
city. The details are lacking as to the direction and extent of the 
line proposed. 


TOLEDO, OHIO—A La Porte (Ind.) dispatch announces that 
the proposed Toledo-Kendallville, Ind., electric line will be financed 
about January 1. It is to be an extension of the Toledo & Western 
railway system. 


ENSLEY, ALA.—A franchise has been granted the Birmingham 
Railway, Light and Power Company by the mayor and aldermen of 
Ensley to build a double track from the end of the Tuxedo line to 
Sherman Heights. 


WELLSVILLE, OHIO—W. L. Smith has asked the council for 
a franchise for a new street railway through the city. The Ohio 
river will be bridged to Congo, W. Va., making a direct line to 
East Liverpool, Ohio. 


EVERETT, WASH.—The county commissioners have granted 
a franchise to W. M. Snyder and J. W. Hall, of Snohomish, for 
the construction of an electric road from Monroe through the Sultan 
basin to the “45” mine. 


ALBANY, N. Y.—The South Shore Traction Company, which is 
to operate a road along the Long Island shore from Jamaica to 
Patchogue and Brook Haven, has been granted permission to use 
the overhead trolley system. 


MOUNT VERNON, N. Y.—The Union Trolley Company is con- 
templating the extension of the trolley along the Pelham road 
from the intersection of Fort Schuyler to Pelham Park. Work is 
expected to commence in the spring. 


SOUTH SOLON, OHIO—The village council of South Solon 
has passed the ordinance granting a franchise to the Springfield, 
Charleston. Washington & Chillicothe Traction Company to operate 
a traction line through the village. 


NAHANT, MASS.—The Nahant selectmen have tendered the 
franchise for a trolley road from Nahant to Lynn to Walter S. 
Southwick. Mr. Southwick has accepted the franchise and will 
begin the construction of the road at once. 


DENVER, COL.—At an expenditure of $100,000 the Colorado 
Midland is planning to electrify twenty miles of its line in the 
Pike’s Peak region. The proposition is to electrify the line in 
Ute pass between Colorado Springs and Woodland park. 


STILLWATER, MINN.—The board of county commissioners of 
Washington County has granted the Minneapolis, St. Paul & Sub- 
urban Railway Company the right to build the proposed South 
Stillwater extension through the towns of Stillwater and Baytown. 
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WINDSOR, ONTARIO—The Windsor council has been asked 
to transfer the Windsor franchise of the Ontario Traction Com- 
pany to the Windsor & Tecumseh Electric Railway Company, as 
the latter has powers to build a line from Walkerville to Tecumseh. 


AUSTIN, TEX.—The Houston-Galveston Interurban Railroad 
Company has increased its capital stock from $1,000,000 to $2,000, 
000. This company claims to have all plans arranged of an elec- 


tric railway between Houston and Galveston, a distance of fifty 
miles. 


MILWAUKEE, WIS.—The Chicago, Kenosha & Milwaukee Rail 
way Company has purchased three and a half miles of right of 
way directly south of Kenosha for $8,800. This is the last link in 


the right of way for an electric railway between Milwaukee and 
Chicago. 


MARSHALL, MICH.—Charles E. Sawyer, of this city, George 
A. Hoeltzel, of Battle Creek, and Earle B. Hughes, of Valparaiso, 
Ind., are officers of the Michigan & Indiana Traction Company, 
capital $750,000, which is to build an electric line from Battle 
Creek to Lansing. 


ALBANY, N. Y.—The Syracuse, Skaneateles & Moravia Electric 
road to-day has been granted the commission’s approval of the 
issue of a mortgage for $1,500,000 on condition that but $500,000 
shall be issued without first making further application to the com- 
mission for authority. 


SPOKANE, WASH.—The Washington Water Power Company 
is planning on building a branch line to Silver Lake in connec- 
tion with the Medical Lake system. The company has secured 
from the Medical Lake council a franchise to run east on Lake 
avenue for a Silver Lake line. 


FORT WAYNE, IND.—The Toledo and Western electric line, 
now in operation between Toledo and Pioneer, Ohio, may be 
extended to Angola next year. If the Bucklen line from Elkhart 
to Lagrange should be extended to Angola, the latter town would 
have a through line east and west. 


NILES, MICH.—F. Marion Gray, local capitalist, has started a 
movement to form a company and build an electric line west from 
Buchanan, through Dayton, Three Oaks and New Buffalo to Michi- 
gan City, Ind. The Niles & Buchanan Railway Company is about 
to build a line from Niles to Buchanan. 


MINNEAPOLIS, MINN.—Indiana capitalists in cooperation 
with the Twin City Rapid Transit Company, will build a trolley 
line from St. Paul and Minneapolis to Faribault, Minn., to do a 
passenger and light freight business. The line will traverse a 
thickly settled territory for forty miles. 


PRINCETON, IND.—The Pocket Electric Railway Company re- 
cently organized here, has announced its intentions of constructing 
a line from this city to Petersburg, Ind. Actual work of grading 
the road is to begin in the spring. A large part of the right of 
way for the line has already been secured. 


PITTSBURG, PA.—The Marshall Avenue Railway Company 
and the Watson Street Railway Company have secured charters in 
Harrisburg, both being for the operation of a continuous line of 
electric cars in Pittsburg and Allegheny. The charters are asked 
through William Kauffman, who is the president of the companies. 


COLUMBUS, IND.—There are still prospects of an electric line 
from this city to French Lick. This road has been proposed for 
over a year, but plans of different promoters miscarried. Now 
the men originally interested in the idea of building a road are 


again at work, and say that something definite will be done by 
spring. 


TROY, N. Y.—There are good prospects of another important 
electric line being constructed between Albany and the east through 
Rensselear County, under an old charter granted over thirty-one 
years ago to the Boston, Hoosac Tunnel & Albany Railroad Com- 
pany, incorporated by the late John Swinburne, William J. Pad- 
dock, Castle W. Herrick, J. Thomas Davis, David Phillips, William 
J. Weaver, Edward Brennan, Thomas McCarthy, C. Adams Stev- 
ens, C. Goodard, James C. Moore, James N. Ring and James Hyde 
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Pratt. The old charter calls fur a railroad from the village of 
Hancock, Mass., to Albany city. 


SHENANDOAH, PA.—An electric railway line between Shenan- 
doah and Pottsville via Frackville is planned by Schuylkill County 
capitalists. The right of way through Frackville and intermediate 
boroughs has been asked for by William H. Wilhelm, George E. 
Gorber and W. J. Smith, the latter superintendent of the Schuyl- 
kill Traction Company. 


CLEVELAND, OHIO—The Cleveland Electric Railway Company 
is to equip all of its double-truck cars with air brakes at an esti- 
mated expense of $150,000. The company is also considering 
placing an order for fifty new convertible cars. A contract has 
been let for the building of a storage-battery station at the 
Newburg end of the system. 


WARREN, R. I.—Business men in Warren would like to see an 
electric road built from Warren to Brimfield, Wales and Stafford 
Springs, Ct., and they are confident that a line opening up this sec- 
tion of the country would be a paying investment, beside making 
Warren a centre for electric roads. A road to these towns has 
been talked of several years. 


SHARON, PA.—The burgess of Wheatland has signed the 
ordinance giving the Sharon-Wheatland Street Railway a franchise 
through the town. As the company has already obtained the right 
of way to West Middlesex the five miles of road will be completed 
by next summer. From West Middlesex the line will probably be 
extended to Pulaski and other places. 


CLEVELAND, OHIO—An agreement to reorganize the Wasn- 
ington, Berwyn, & Laurel Electric Railroad Company has been 
reached and the reorganization committee. composed of E. G. 
Tillotson, W. N. Gates, W. S. Hayden and L. J. Wolf, has requested 
the bondholders to deposit their holdings with the Cleveland Trust 
Company, preliminary to carrying out the agreement. 


POTTSTOWN, PA.—The council has granted permission to the 
Trappe & Limerick Railway Company to lay tracks on Queen, 
Adams and King streets. The ordinance provides for the payment 
of $16,000 and the paving, for a width of nine feet, of the streets 
occupied. The road, which is an extension of the Schuylkill 
Valley line from Sanatoga to Pottstown, is now being built. 


DENVER, COL.—It is announced that the Denver City Tramway 
is to extend its line from Englewood to Littleton. The franchise 
was granted over a year ago to William Stearns, of Littleton, and 
negotiations have been under way for some time, looking to the 
securing of the franchise by the tramway officials. There is a 
choice of several routes and the exact one has not yet been decided 
upon. 


HARRISBURG, PA.—The Lackawanna, Wyoming Valley & 
Western Railroad has applied to Governor Pennypacker for a 
charter. The road now runs from Carbondale to Wilkesbarre 
by way of Scranton. The charter for which application has been 
made will allow it to be extended twenty miles, and it is proposed 


to eventually bring it through Sunbury and Harrisburg to Wasb-. 


ington, D. C. 


CUMBERLAND, MD.—It is rumored that the Cumberland & 
Pennsylvania Railroad has under consideration a trolley line over 
the Eckhart branch from Cumberland and extending to Frost- 
burg. The Eckhart branch ends at Eckhart, and it would be 
necessary to build only a mile and a half over the company’s own 
property to reach Frostburg. The Eckhart branch is a coal road, 
hauling about 2,000 tons a day. 


BUFFALO, N. Y.—It is announced that the Oneida Railway 
Company will next spring begin the work of the electrification of 
the section of the West Shore railroad which is located in the cen- 
tral part of New York state. One purpose of the contemplated 
improvements is to establish a better local traffic service between 
towns in that part of the state, tnus relieving the railroad’s hauling 
facilities and creating new business. 


PALO ALTO, CAL.—It has been announced that the syndicate 
which is promoting the construction of the Palo Alto and San 
Jose electric road has purchased the Santa Clara & San Jose 
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electric road and also the line from San Jose to Alum Rock Park. 
The syndicate intends to extend the line from Santa Clara north 
through Palo Alto to San Mateo, and if satisfactory connections 
can not be made with the San Mateo line a separate road may be 
built from there to San Francisco. The surveys have been made 
and most of the right of way secured. 


WASHINGTON, PA.-—Pittsburg and Wheeling capitalists are 
back of a project to build a trolley line from Wheeling to Union- 
town, and will connect at the latter place with their “coke region” 
trolley system into Pittsburg. Preliminary surveys are being made. 
From Uniontown the route is through Millsboro, Washington County, 
up Ten Mile creek and Short creek and through Sparta, Old Con- 
cord and Enon, in Greene County, to Wheeling creek. 


LITTLE ROCK, ARK.—S. J. Norman, secretary and treasurer 
of the North Arkansas Electric Railroad and Power Company, 
reports that the length of the road will be increased from fifty to 
132 miles and the capital stock from $150,000 to $500,000. The 
company has graded eighteen miles through Searcy and Newton 
counties, east from Mount Hersey, and has surveyed about sixty- 
five miles. The terminus of the line is not announced. 


SHARON, PA.—A Pennsylvania state charter has been issued 
to the street railway company, with a nominal capital of $20,000. 
The incorporators are John W. Parker, New York; Curtis G. 
Hussey, Allegheny; Hobart M. Adams, Cleveland; Marcella C. 
Adams and Thomas N. Guffy, Pittsburg. The company will build 
a street car line from Meadville to New Castle, which will be a 
feeder for the road to Erie, Jamestown and Buffalo, N. Y. 


RALEIGH, N. C.—The Raleigh-Durham Passenger and Power 
Company has been chartered for the purpose of constructing an 
electric railroad between Raleigh and Durham, two belt lines in 
Raleigh, power and light plants for the two cities and an ice plant 
for Durham. The capital stock will be $125,000. Surveys for lines 
are to begin as soon as the franchise is secured. W. J. Nellms is 
one of the principal incorporators. Other incorporators are T. B. 
Fuller, B. S. Jerman and Jones Fuller. 


LOUISVILLE, KY.—The Louisville & Southern Indiana Trac- 
tion Company has commenced the reconstruction of the Highland 
electric line, which it recently purchased from the Highland Rail- 
way Company at New Albany. The line will be connected with 
the New Albany street railway lines, which are operated by the 
traction company, in connection with the line between New Albany 
and Jeffersonville. The latter is being extended over the Big 
Four bridge at Jeffersonville to Louisville. 


MEMPHIS, TENN.—Options are being secured for an electric 
railway between Paducah, Ky., and Cairo, Ill. The distance is 
about thirty-five miles and the estimated cost of the road is 
$800,000. Arrangements have been made for the construction and 
equipment of the line, and it is expected that the road will be 
in operation within a year. The line will be used for both freight 
and passenger business. The line will run to East Cairo and will 
reach Cairo proper by means of a transfer boat system. 


OBITUARY NOTICES. 


MR. FREDERICK GOTTFRIED, vice-president of Patterson, 
Gottfried & Hunter, Limited, New York city, died at his home at 
Upper Montclair, N. J., on Wednesday, December 7. Mr. Gottfried 
was one of the founders of the firm. 


EDWIN D. McCRACKEN died at his home, Leonia, N. J., on 
December 13. Mr. McCracken was engaged in electrical work all his 
life, the last and most important of his discoveries being the use 
of paper as insulation for underground cables. For this he re- 
ceived the medal of honor from the Franklin Institute, of Philadel- 
phia. 


PAUL D. CONNOR died at his residence in Washington, D. C., 
on December 12. He is reputed to have been one of the oldest 
telegraph constructors in the country, and to have taken an active 
part in the early development of the telegraph, assisting Professor 
S. F. B. Morse in the construction of the first line from Washington 
to Baltimore. He held responsible positions at various times with 
the Western Union Telegraph Company, and with the Southern 
Telegraph Company. 
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NEW INCORPORATIONS. 


SAN FRANCISCO, CAL.—Lake County Light and Power Com- 
pany. $25,000. 


ST. PAUL, MINN.—Patterson Street Lighting Company. In- 
creased from $50,000 to $150,000. 


MADISON, WIS.—Alma Electric Light Company. $5,000. In- 
corporators: John Harry, Russell N. Smith and Frank Harry. 


GADSDEN, ALA—Etowah Light and Water-power Company. 
$24,000. Incorporators: A. L. Dupre, J. P. Brown and A. Brown. 


JEFFERSON CITY, MO.—Spring River Power Company of 
Kansas. $450,000, of which $50,000 is to be employed in Missouri. 


OZARK, ARK.—The Western Telephone Company. $100,000. 
Incorporators: J. F. Massey, Will Hill, Jchn E. Bryan and L. R. A. 
Wallace, 


MATTHEWS, IND.— Matthews Electric Light and Power Com- 
pany. $15,000. Directors: Philip Hughes, G. S. Renebolt and 
Everett W. Trook. 


RUSSELLVILLE, ARK.—Merchants’ Light and Cold Storage 
Company. $50,000. Incorporators: A. Bernard, S. J. Smallwood, 
R. J. Harkey and W. T. Meek. 


WASHINGTON, D. C.—Red Cloud Electric Light and Mining 
Company. $300,000. Imncorporators: George H. Corey, Eugene 
Schooley and J. L. Cohencious. 


CHARLESTON, S. C.—Charleston & Summerville Electric Rail- 
way Company. $1,000,000. Incorporators: R. J. Smith, E. P. 
Guerard and others, of Summerville. | 


EAST LIVERPOOL, OHIO—Newell Street Railway Company. 
$10,000. Incorporators: Walter B. Hill, Joseph G. Lee, W. E. 
Wells, Edwin M. Knowles and H. N. Harker. 


NEW YORK, N. Y.—wNorthern Westchester Light and Power 
Company. $5,000. Directors: R. S. Hull, Brooklyn; A. S. 
Andrews, Flushing, and John Larkin, New York. 


MACKINAW, IJ.L.—Mackinaw Electric Light Company. Oper- 
ate light, heat, water and power plants. $8,000. Incorporators: 
S. A. Thompson, George Tyrrell and C. G. Sparks. 


BELLEVILLE, ILL.—Ada Electric and Gas Company. Fur- 
nish light, heat and power and manufacturing ice. $100,000. In- 
corporators: J. A. Hamilton, A. B. Daab and L. D. Turner, Jr. 


HARRISVILLE, N. Y.—Harrisville Electric Light and Power 
Company, to manufacture electricity, $10,000. Incorporators: 
Joseph Weekes, Sr., J. B. Harney, Don F. Sprague, Harrisville, N. Y. 


HASKELL, I. T.—The Haskell Telephone Company. $10,000. 
Incorporators: J. C. Scully, C. E. Henson and W. J. Criswell, of 
Haskell, I. T., and Earl G. Hopkins and George S. Whidden, of 
Boynton, I. T. 


HARRISBURG, PA.—Plain Grove Telephone Company, of Plain 
Grove Township; to build a telephone line in Lawrence and 
Mercer counties. $5,000. Directors: W. D. Maxwell, G. E. Mont- 
gomery, W. B. Rodgers and others. 


HARRISBURG, PA.—Bridgeville Street Railway Company, ten 
miles long, in Scott Township, Allegheny County. $60,000. Presi- 
dent, A. J. Barron, Pittsburg. Marshall Avenue Street Railway 
Company, six miles, from Allegheny to Brighton Road to a pro- 
posed bridge across the Allegheny river to Pittsburg. $36,000. 
President, William Kaufmann, Allegheny. Huntingdon Street 
Railway Company, of Huntingdon, the lines of which will run from 
Huntingdon to Smithfield, Petersburg, Alexandria, Alfa Ranta and 
Mt. Union, thirty miles. $180,000. President, Elmer E. Davis, 
Johnstown. Greenville Street Railway Company, four and one- 
half miles. Through the streets of Greenville. $26,000. President, 
Curtis G. Hussey, Allegheny. Watson Street Railway Company, 
Allegheny. One and one-half miles. $9,000. President, William 
Kaufmann, Allegheny. 


NEW PUBLICATION. 


ENGINEERS OF AMERICA—A directory and biography of the 
engineers of America is being prepared by Mr. Ernest C. Brown, 
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editor of the Progressive Age, New York city. The need of a terse 
biographical directory of engineers who have established reputa- 
tions has long been recognized, but the difficulties of compiling 
such a work have heretofore prevented its being undertaken. The 
proposed volume will be an octavo, 6 by 9 inches, containing 700 
pages, embracing brief biographies of about 3,000 prominent engi- 
neers belonging to the civil, electrical, mechanical, mining and 
chemical engineering societies. As the total membership of all 
these societies is about 10,000 it will be impossible to include 
biographies of all of these, therefore the publisher has decided to 
incorporate only the names of gentlemen who have been active 
members in the organizations named for the last ten years. When 
this rule is not strictly adhered to it will be in the cases of men 
who have attained distinction in their professions, and who have 
not been affiliated with the society in their particular sphere of 
activity for that period of time. The publisher is now sending out 
a circular letter to those engineers whose biographies are desired. 
It is the intention to give in the work the names and life work 
of only those men who have made a career for themselves. 


ENGINEERING SOCIETIES. 


THE AMERICAN ELECTROCHEMICAL SOCIETY—At a meet- 
ing of the board of directors held at the office of the soctety 
November 5 the following applicants were elected to membership: 
Francis X. Govers, Oswego, N. Y.; Y. Shingo, Tokio, Japan; J. Sig- 
frid, Edstrom, Vesteras, Sweden; Herman Schlundt, Columbia, 
Mo.; George G. Grower, Ansonia, Ct.; E. H. Seaman, Wantagh, 
Long Island, N. Y.; Birger Carlson, Manssbo, Avesta, Sweden; 
Professor Ralph E. Myers, State College, Pa.; William Koehler, 
Cleveland, Ohio; Arthur Burwell, Lakewood, Ohio. The annual 
meeting of the society will be held at Boston and Cambridge, Mass., 
April 25, 26 and 27, 1905. The Hotel Lenox, Boylston and Exeter 
streets, Boston, will be the headquarters of the society. An in- 
teresting programme is being arranged by the local committee of 
which Dr. W. H. Walker is chairman. 


TORONTO BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The eleventh regular meeting of the 
Toronto branch of the American Institute of Electrical Engineers 
was held on Friday, November 18. Professor T. R. Rosebrugh, of 
the School of Practical Science, introduced the subject for dis- 
cussion, which was “Single-phase Railway Motors.” He reviewed 
briefly the various papers on the subject which have appeared in 
the transactions of the Institute since the first application of this 
type of motor for railway purposes, and stated that the question of 
frequency was a very important factor; while high frequencies 
were first used, the present tendency is to adopt a frequency of 
twenty-five cycles. This is considered necessary in order to avoid 
sparking, and Professor Rosebrugh thought it quite possible that 
a frequency as low as fifteen would be adopted in the near future 
for railway work. At the regular meeting of the Toronto branch 
on Friday evening, December 9, the discussion on “Construction 
Work” was introduced by Mr. C. H. Wright. 


WORCESTER POLYTECHNIC INSTITUTE BRANCH OF THE 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS—On 
the evening of December 9, Mr. A. H. Armstrong, of the railway 
engineering department of the General Electric Company, Sche- 
nectady, N. Y., gave an illustrated lecture on “Alternating-Current 
Railway Motors” before the Worcester Polytechnic Institute branch 
of the American Institute of Electrical Engineers. The lecture 
dealt with the development of this type of motor during the last 
few years. Many views were shown of the past and present forms 
of motors used in the best railway practice. In considering the 
future of railway motors Mr. Armstrong gave as his opinion that 
the direct-current motor would take the lead where heavy tractive 
effort was required, as in locomotive work; but that, in light work— 
for trolley cars, etc.—the single-phase alternating-current motor 
would undoubtedly be most prominent. One great advantage of 
this latter motor is its ability to run practically as well with direct 
current as with alternating current. The next meeting of the 
branch will be held on the evening of January 6, 1905. At this 
time there will be a discussion of Institute papers. Mr. Charles 
H. Gilbert is secretary of the Worcester Polytechnic Institute 
branch. 
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ELECTRIC LIGHTING. 
MARION, IND.—About 200 new arc lamps are to be installed 
by the city. 


CHESTER, PA.—The Upland borough council has accepted the 
bid of the Beacon Light Company. 


DALLAS, ORE.—A 150-horse-power engine will be installed in 
the Dallas Electric Light Company’s plant, replacing the present 
one of eighty horse-power. 


GREY EAGLE, MINN.—At a recent meeting of the village 
council Guy Robbins was granted an electric light franchise. Work 
will be begun in the spring. 


EMPORIA, KAS.—The city will invest the $10,000 that remains 
from the appropriation made to rebuild the electric plant two 
years ago for further improvements. 


LANCASTER, N. H.—The power plant of the Lyman Falls 
Power Company on the Connecticut, two and one-half miles above 
North Stratford, is finished and connection with the substation at 
Groveton has been effected. 


SOUTH BETHLEHEM, PA.—W. W. McKee, receiver of the 
Lehigh-Northampton Gas and Electric Company, has been author- 
ized by the court to issue certificates to the amount of $65,000, with 
which to increase the capacity of the plants. 


GEORGETOWN, CAL.—The following are the directors of the 
recently incorporated Loon Lake Water and Power Company: 
Stanley Forges, Cleaveland Forbes, Warren Gregory and W. H. 
Chickering, of San Francisco, and C. M. Fitzgerald, of Georgetown. 


NORTH TONAWANDA, N. Y.—The Home Electric Light and 
Power Company has petitioned the board of aldermen for a fran- 
chise to erect, string and maintain the necessary cables, wires, etc., 
for the distribution of electricity for lighting and power purposes. 
It will use the poles of the Niagara County Home Telephone Com- 
pany. 

FAIRFIELD, IOWA—The Fairfield city council has entered 
into a contract with the Western Electric Company, of Chicago, 
for a new lighting plant to be installed in this city as soon after 
the first of the year as possible. There will be seventy-five lamps, 
each 2,000 candle-power. The dynamo of the present lighting plant 
will carry fifty lamps, so that there will be at least one hundred 
and twenty-five lamps. The price of the new plant will be $2,735. 


TRENTON, N. J.—The vice-chancellor has made an order per- 
mitting Receiver Richard Stockton to sell at public auction the 
property of the Frechold Electric Light, Heat and Power Company. 
The receiver is ordered to give four weeks’ notice of the sale. The 
petitioner shows that he can not operate the plant as at present 
constructed and pay for the operating expenses. The company is 
bonded far $10,000. 


NEW MILFORD, CONN.—There is a revival of the report that 
the Connecticut Light and Power Company is seeking to obtain 
control of the water rights at Bull’s bridge now controlled by the 
New Milford Power Company. In the summer it was understood 
that the Connecticut company had plans to establish a secondary 
plant at Boardman for the generation of electricity which was to 
supplement the Bull’s bridge plant. 


CHAMBERSBURG, PA.—The borough council has accepted the 
bid of Charles Walter, representing the Chambersburg Light, Heat 
and Power Company, at $75,550, for the electric light plant, which 
the borough has owned and operated at a loss for fifteen years. 
The company entered into a contract to light the streets of the town 
at $74.50 a year for each arc light, and also named prices for 
municipal and commercial lighting. An ordinance was adopted 
ratifying the sale. 


NEWARK, N. J.—The question of the municipal ownership of 
a lighting plant has been definitely disposed of by the Irvington 
town council. A contract was made recently with the United 
Electric Company for a period of five years at a rate of $15 per lamp 
per year for a thirty-candle-power light. A concession was made 
by the company in the shape of an agreement to light the town 
hall and public schools free. At present the town is paying $16 
per lamp on a one-year contract, The United Electric Company 
was the only bidder. 
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JACKSON, MICH.—A big power dam project is under way to 
furnish power for electric lighting for Whitehall and Montague 
and other purposes. R. H. Updyke, a civil engineer from Grand 
Rapids, has been working for the last two years on a plan and has 
the details nearly completed for the damming of White river and 
the construction of a large power-house on the dam. A forty-foot 
head of water will be maintained and in the power-house will be 
large dynamos which will generate enough power to transmit cur- 
rent for electric lighting, pumping and for electric cars as far as 
Grand Rapids. 


GOLDFIELD, NEV.—A project is under way to supply this 


‘ camp.and Tonopah with electric lights and power from Bishop 


creek, Inyo County, California, and the probabilities are that the 
work on the great undertaking will begin within a few weeks. 
Denver and Goldfield parties are behind the scheme, which involves 
the expenditure of nearly a half million dollars and the running of 
feed wires from Bishop to Goldfield and Tonopah, a distance of 
eighty miles, directly across the White mountains. Already water 
rights have been secured on Bishop creek and surveys for the plant 
and the wire lines have been made. 


AUTOMOBILE NOTES. 


ANNUAL BANQUET OF THE AUTOMOBILE CLUB OF 
AMERICA—The annual banquet of the Automobile Club of America 
will take place at the Waldorf-Astoria, New York city, on the last 
evening of the Automobile Show, January 21, 1905. The grand ball- 
room and the Astor gallery will be decorated in a unique manner. 
The speakers will include Senator John H. Mitchell, of Portland, 
Ore.; the Hon. Charles F. Warwick, Philadelphia, Pa.; P. F. 
Murphy, former president of the club; Winthrop E. Scarritt, Samuel 
W. Taylor, William Phelps Eno, William H. Page, Jr., and others. 
The president, Mr. Dave H. Morris, will preside. The dinner will 
begin promptly at eight o’clock and will end at eleven. 


NEW CLUB-HOUSE FOR THE AUTOMOBILE CLUB OF 
AMERICA—At a recent meeting of the board of governors of the 
Automobile Club of America the committee on new building pre- 
sented a report recommending that the club erect a club-house 
and garage of its own. This report was accepted and adopted, 
and the committee discharged. The president was empowered to 
appoint a committee of three to prepare plans for financing ard 
erecting a club-house and garage, such plans to be submitted to 
a special meeting of the club to be called for that purpose. In 
accordance with the positive stand which the Automobile Club of 
America has taken in the matter of reckless driving on the high- 
ways, a reward of $100 is offered for information resulting in the 
arrest and conviction of the person or persons in an automobile 
who ran into and wrecked the wagon of Jacob Clemons, on the 
Pelham Parkway, on the night of November 16, 1904. 


NEW COMPANIES. 


BOSTON, MASS.—Frank P. Blake, of Boston, is president, anc 
Hugh A. Quinn, of Woburn, treasurer, of the Blake Electric Com- 
pany, incorporated with a capital of $10,000. 


PORTLAND, ME.—The National Electrical Construction Com- 
pany has been incorporated with a capital of $500,000. M. W. 
Baldwin is president and G. C. Knight, treasurer. 


WASHINGTON, D. C.—The Safety Electric Railway Construc- 
tion Company has been incorporated with a capital of $1,000,000. 


« The incorporators are Andrew H. Angle, Abraham Garbeil, G. Van 


Casteel, Rankin Mason and W. W. Fentress. 


`~. CHICAGO, ILL.—The R. V. Wagner Company has been incor- 

porated to manufacture electric medical instruments. The com- 
pany has a capital of $30,000, and the following are the incor- 
porators: Henry B. Husted, Helf B. Husted and Thurman T. Wag- 
ner. 


NEWARK, N. J.—The H. O. S. Engineering Company has been 
incorporated with a capital stock of $25,000, by Ferdinand S. Cros- 
ley, Gilbert W. Roberts and Oscar Weis. The company is to manu- 
facture and deal in motors, dynamos and all kinds of electrical 
machinery. 
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INDUSTRIAL ITEMS. | 


BUGENE MUNSELL & COMPANY, 218 Water street, New York 
city, and 117 Lake street, Chicago, is distributing a new catalogue 
descriptive of mica for electrical purposes. The company is pre- 
pared to deliver mica cut and uncut, stamped solid sheet segments, 
washers, rheostats, etc. Samples and quotations will be furnished 
upon application. 


THE GEORGE F. WESCOTT COMPANY, Buffalo, N. Y., has 
bought the entire rights, plant, etc., of the Power Installation Com- 
pany, and will continue the business of designing, manufacturing 
and installing of power plants, factory equipments and labor- 
saving machinery, taking charge January 1. The company is also 
building large new shops in Buffalo. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, will be pleased to send upon request its elaborate catalogue 
descriptive and illustrative of pulverizing machinery. The 
Jeffrey company is the sole manufacturer of Schellhorn-Albrecht 
patented pulverizing machinery. This catalogue describes pul- 
verizing machinery for various industries, 


THE CRESCENT COMPANY, 203 Broadway, New York city, 
and Omaha Building, Chicago, is distributing a bulletin descriptive 
of Crescent coloring fluid and Crescent lamp frosting. This fluid 
is put up in various colors in half-pint, pint, quart, half-gallon 
and gallon bottles. The Crescent Company also handles a large 
line of specialties for electrical construction. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., in catalogue No. 12 describes and illustrates 
electrical measuring instruments. This book contains a great deal 
of information which is of value to every electrical engineer. Not 
only are the instruments described in their commercial applica- 
tion, but the theory is carefully detailed, leading to a better 
understanding of the principles of operation. 


THE WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., 
has published a handsome catalogue descriptive of mechanical 
stokers. This catalogue illustrates and describes the Roney 
mechanical stoker. Typical installations are shown, and the opera- 
tion and construction of the Roney stoker are taken up in detail. 
In addition to the mechanical stoker, there is described the Roney 
triple-roll coal crusher. A number of splendid half-tone views 
give a good idea of the adaptation of Roney stokers to large boiler 
plants. 


JOHN WILEY & SONS, 43-45 East Nineteenth street, New 
York city, will be pleased to send its complete catalogue of text- 
books and industrial works for schools, colleges, polytechnic insti- 
tutes, engineers, architects, chemists, military and naval officers. 
This catalogue lists a great variety of selected books dealing with 
subjects from agriculture to sanitary science. The description of 
each book is very complete, giving the title of the work, the 
author, and a sketch of the contents. A carefully compiled index 
makes it easy to secure information under any classification. This 
company issues a number of special pamphlets bearing on different 
classifications of literature. A specially valuable series of oppor- 
tunities is now being presented for the holiday market. 


THE NORTH ELECTRIC COMPANY, Cleveland, Ohio, in bulle- 
tin No. 24 describes type K magneto telephones. All the working 
parts of this telephone are in standard interchangeable form. The 
woodwork can be furnished in either oak or walnut. In bulletin 
No. 25 the company calls attention to the North permanently ad- 
justed receiver. The feature in the North receiver lies principally 
in the construction and arrangement of the posts, which render 
adjustment independent of the cell. This is accomplished by pro- 
viding a solid metal cup, upon which all parts are mounted, includ- 
ing the diaphragm. The working parts and mounting being of the 
same metal and having practically the same coefficient of expan- 
sion the temperature variation can not have any deleterious effect. 
The company has established a branch house at Dallas, Tex. It 
was opened for business on December 15. 

THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
COMPANY has issued No. 36 of the “Four Track” series, entitled 
“The Winter Boarder.” This pamphlet gives a lot of information 
on this subject. and is for the instruction of all intending travelers. 
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The pamphlet gives a list of more than 1,000 hotels and boarding- 
houses in all parts of the country, together with the name and 
address of the proprietor, the number of people the house can 
accommodate, and its rates per day and per week. The booklet 
covers the country quite generally from New York to the Pacific 
coast, including the Adirondack mountains, Canada, Colorado, Utah, 
Arizona, New Mexico, Texas, California, Washington and Oregon, 
including also the Hawaiian Islands. Copies of this booklet will 
be sent free, post paid, to any address on receipt of a two-cent 
stamp, by George H. Daniels, general passenger agent, Grand 
Central station, New York city. | 


THE WILLIAMS ELECTRIC MACHINE COMPANY, Akron, 
Ohio, has entered the electrical manufacturing field. This company 
is financed by some of the best and strongest financial interests of 
Akron, and is placing on the market a full line of electric clutches 
and electric stopping or safety devices, to be used in stopping 
machinery in case of accident to the operator. These clutches are 
the invention of Mr. H. A. Williams, who is the general manager of 
the company. The concern is also placing on the market a full 
line of electrical apparatus, both alternating current and direct cur- 
rent, including motors, generators, switchboards and controllers. 
The company will also undertake the installation of complete trans- 
mission plants, embracing clutches, safety devices, generators, 
engines, motors, switchboards, line shafting, hangers, pulleys, etc. 
Catalogue A, which the company has recently issued, describes the 
combined electric clutch and safety device. 


THE SOUTHERN RAILWAY, WASHINGTON, D. C., is carrying 
on a valuable campaign of literature aimed at bringing into pub- 
licity the exceptional opportunities for investing and settling in 
the country tributary to its lines. In the territory of the Southern 
Railway, the Mobile & Ohio Railroad and the minor associated lines, 
comprising some 8,600 miles of road, there has been invested in the 
several classes of development during the past three years the 
immense sum of $340,000,000. The land and industrial department 
of the Southern Railway, under the direction of Mr. M. V. Richards, 
land and industrial agent, publishes a very interesting magazine 
entitled “The Southern Field.” In the November issue of this 
paper the plant of the Alabama Iron and Steel Company at Gadsden, 
Ala., is described and illustrated. In addition to this there are 
numerous articles of special interest to the business men of the 
community and to those who are looking for the opportunity of 
securing high-class industrial sites. The Southern Railway pene- 
trates the states of Virginia, Georgia, Tennessee, North Carolina, 
Florida, Mississippi, South Carolina, Alabama, Kentucky, Indiana 
and Illinois. Mr. C. H. Ackert is the general manager at Wash- 
ington, D. C., Mr. S. H. Hardwick is passenger traffic manager at 


Washington, D. C., and Mr. William H. Tayloe is general passenger 
agent, Washington, D. C. 


THE KUSEL & KUSEL AUTOMATIC SWITCHBOARD AND 
TELEPHONE MANUFACTURING COMPANY, 617 Monadnock 
Block, Chicago, IN., has entered the field of manufacturing apparatus 
for independent telephone companies. This company will be known 
as the Kusel & Kusel Company, and will have its main offices and 
salesrooms in Chicago. Messrs. Kusel are two of the best known 
telephone men in the independent field. They have covered practi- 
cally every district in the country where independent telephony 
has been established. The line of apparatus this company is 
placing on the market comprises a complete equipment of tele- 
phone supplies. A specialty which the company is calling attention 
to is the “K K” magnetic, “Ring Thru” coil and “Ring Thru” 
telephones. This is a special device which is designed to obviate 
the use of condensers, choke coils, carbon-resistance coils and 
non-inductive coils, for the purpose of enabling subscribers on 
party lines or bridged lines to ring through with the receivers off 
the hooks. As an incentive to secure initial orders, the company 
is prepared to deliver to all new customers an “Auto” clock, 
which it states is of unique and handsome design. The com- 
pany has now in press a revised edition of “Independent Telephone 
Practice,” by I. J. Kusel and A. E. Dobbs. Copies of this will be 
distributed throughout the independent field. The company is 
introducing a new dry battery for telephone work. which it claims 
will give from fifteen to twerty amperes under long and severe 
conditions of service. This is designated as the “Bagle” dry 
battery. The loose-leaf bulletin for 1905 will be sent to any one 
interested upon request. 
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ELECTRIC FANS IN WINTER. 

The electric fan is generally associated with hot weather, 
because at that time we are accustomed to resort to its use 
for cooling and ventilating our offices and living rooms; but 
it has its uses in cold weather, and in many offices and stores 
it maintains its position throughout the entire year. Its use 
in winter is principally to secure ventilation, though at times 
it is very convenient for obtaining a more uniform tempera- 
ture throughout a room. An electric fan placed above a heater 
will distribute the warm air which would otherwise rise toward 
the ceiling and only reach the lower regions when displaced 
by still warmer air. The thorough circulation and stirring-up 
brought about by the fan generally ensure a pretty uniform 
temperature throughout the entire room. 

Another application of the electric fan in winter is to main- 


tain display windows free from frost. This is done by direct- 
ing the current of air from the fan across the window, and in 
this way the increased evaporation which takes place prevents 
the accumulation of frost. It used to be the case that, dur- 
ing cold snaps, nearly all display windows were completely 
screened off from persons on the street by a thick coating of 
frost and ice. This is easily avoided now when one knows the 
remedy, and there is no need for any store losing the adver- 
tising value of its windows, even during the coldest weather. 


—_—— — — 


4 USEFUL RAW SCIENTIST. 

Sir Oliver Lodge may surely be classed as a scientist of high 
attainments. He would probably by many of us be placed among 
those who were recently classified by an engineer—also eminent 
—as raw scientists—that is, those men who have devoted them- 
selves to science for its own sake, and who seek for no useful 
application. But now Sir Oliver has stooped, or risen—which- 
ever way one wishes to put it—to turn scientific knowledge to 
practical uses, and he offers us two applications, each of which, 
if successful, will be a great boon to humanity. 

The first of these is an electrical method of displacing fogs. 
This was described in the ExLecrricaAL Review last spring, 
and while the method has not yet been put to practical use, it 
has been tested and gives promise of success. During recent 
fogs in England this system was tried. The apparatus was 
fitted up at the laboratory at Birmingham College, and was found 
quite effective in displacing fogs for some distance around the 
building. If this can be done on a large scale—such, for instance, 
as keeping main avenues of traffic open—the adoption of the 
system seems not improbable; for no matter how costly it itself 
may be, the losses due to interruption of business are probably 
much greater. The difficulties of applying this method are 
many, but England’s recent experience may cause it to be tried. 
It is said that the recent fog cost London five million dollars. 

The other invention is one of lesser importance to the public 
in general, but one very necessary to the happiness of a rapidly 
growing class—that is to say, the automobilists. It is, in effect, 
a system of ignition for gas and oil engines which is reliable and 
will work under all conditions. It is said that one-half of the 
breakdowns of automobiles are due to failures of the spark- 
ing device. Sir Oliver’s system, on the other hand, can not be 
prevented from sparking. Here we have two useful applications 
which could only be thought of by one deeply versed in science. 
One perhaps is not so much surprised when it is attempted to 
apply high-frequency oscillations to transmit messages without 
wires through space, but it is surprising to see the science of 
high-frequency electrical vibrations applied to igniting an 
engine. 
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LONG-DISTANCE TRANSMISSION. 

The interesting paper, entitled “The Maximum Distance to 
Which Power Can Be Economically Transmitted,” read by Mr. 
Ralph I. Mershon at the recent meeting of the American In- 
stitute of Electrical Engineers brought forth a good deal of 
criticism, though such criticism only adds to the value of the 
paper, as it puts on record the honest opinions of those most 
interested in the subject. 

We can not agree with the member who took part in the 
discussion, who held that investigations of this kind were not 
only a waste of time, but were, in fact, dangerous, as they might 
be misleading. Any study of this kind can only be based upon 
certain assumptions, and in this case these assumptions were 
clearly stated by the author, and, bearing them in mind, the 
limitations of application of the results are clearly recognized. 
The conditions of operation assumed in the investigation are 
such that the results have little bearing on present practice. 
Transmission engineers to-day are satisfied with 60,000 volts, 
because they find this pressure sufficiently high to transmit 
economically the power required over the distances which must 
be covered to-day. To go above this is merely to invite trouble, 
without a compensating gain. If, in days to come, much larger 
powers must be transmitted over much greater distances, it may 
not only be advisable, but it may be necessary to use higher volt- 
age. There is, of course, the great question, whether there will 
be any such need in the future. Where a large waterfall exists 
there sLould be no difficulty in disposing of all the electrical 
power which can be generated there within a radius of 100 miles 
or so. Thus, from the standpoint of the generating company, 
there would seem to be no necessity of using higher voltages. 
But there is, of course, the other question: that of transmitting 
power to a city lying outside this 100-mile radius. However, 
the demand for power in large quantities, even in large cities. 
may not be as great as might first appear, because those in- 
dustries in which the cost of power is an important factor will 
naturally move to the power plant. This will leave in the city 
only those industries in which the cost of power is a minor con- 
sideration, and which will be willing to pay more for power, 
since this increase in the cost of operation is more than made 
up by other advantages of location. There will always be large 
demands for power in all cities, the individual demands them- 
selves being relatively small, but the aggregate being much 
greater than might be anticipated. It seems likely that the 
electrical power required for these purposes will be supplied bv 
a local generating station, placed possibly without the city limits. 

It was pointed out that the idea that the development of our 
waterfalls will rapidly decrease the coal ‘consumption is er- 
roneous. The coal consumed in electric generating stations is 
only a few per cent of the total quantity used. This percentage 
will increase as years go by, but it will be some time before the 
electric generating station is a considerable factor in the use of 
coal. | 

As a caution to those who look upon Mr. Mershon’s paper as 
a prophecy of what the future has in store for us, the dreadiul 


example of certain earlier prophets in electrical developments 
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was held up. But if these earlier prophets had stated, as does 
Mr. Mershon, the conditions upon which their forecasts were 
based, there would have been no need to apologize when their 
prophecies failed of fulfilment, due to a change in these condi- 
tions. A prophet need not give his reasons when he prophesies. 
Indeed he would probably lose caste if he did. But 
an engineer, when forecasting the future, should always 
state clearly upon what his reasoning is based; and as long as 
his reasoning is sound, his reputation will suffer nothing if im- 
provements in methods or apparatus set his forecast at naught. 
What the future has in store for us in the direction of long- 
distance transmission of electrical energy no one can say with 
any certainty. 


A SERIOUS OFFENCE. 

Certain telephone lines in eastern Massachusetts have suf- 
fered severely of late from the depredations of copper thieves. 
and thus far attempts to apprehend the culprits appear to have 
met with but little success. There would be slight occasion 
to trespass upon a field which so palpably lies within the 
province of the police department, were it not for the fact that 
the serious character of this old offence is not always sufi- 
ciently appreciated in even highly developed communities. 

Leaving aside for the moment the question of detection, 
it is worth while to examine the grave nature of this species of 
larceny, for in many cases it seems to be regarded by the general 
public as little more than petty thieving. To be sure, twenty-five 
dollars worth of copper is not a bad night’s work from the stand- 
point of the wire cutter, but this is not the point which makes 
the offence so serious. Unfortunately the wire thief does not 
confine himself to breaking into storehouses and abstracting 
stray coils that lie handy to his purpose—a course which entails 
far less momentous consequences in its possibilities than the 


deliberate cutting and stealing of operating circuits which 


may be carrying signals or messages of the gravest import. 


It requires no very active imagination to picture the finan- 
cial losses incidental to the severing of wires occupied by busi- 
ness conversations of moment; the ruin which the cutting of 
a fire-alarm circuit during the striking of a box may scatter 
abroad; the calamities hinging upon the continuous transmis- 
sion of train orders, and the personal anguish and bereave- 
ment capable of being caused by the interruption of a physi- 
cian’s telephone line at some time of physical crisis, when life 
and death are fighting a battle of seconds. 

Short shrift used to be accorded the horse thief in the old 
frontier days, for in those times the loss of a horse often was 
tantamount to death by starvation or thirst. Vital as the tele- 
phone has come to be—and the telegraph as well—in modern 
civilized life, the consequences which may hang upon its inter- 
ruption are oftener far from realized. The crime of stealing 
wire from operative lines certainly deserves a penalty heavy 
enough to deter the wire cutter from what he regards at pres- 
ent as an easy way and a comparatively harmless way of mak- 
ing a little money. 
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SERIOUS BREAKDOWN OF AN ENGLISH LIGHTING PLANT. 

Just about a year ago the electrical supply of the city of 
Bristol, England, was entirely interrupted by a disastrous fire 
which destroyed the switchboard in the lighting plant. Hap- 
pening at Christmas time the interruption was the more serious, 
as it interfered seriously with the holiday shopping. 

This year another breakdown has occurred, just before the 
holiday season, this time at the Bradford municipal plant. On 
the morning of December 13 a serious short-circuit occurred in 
one of the underground mains of the municipal lighting system. 
The fault was located in a feeder laid across an iron bridge over 
a railway. This feeder was disconnected, but a heavy fault stil! 
remained. Upon opening the pavement it was found that the 
arcing had burned a hole in the iron plates forming the bottom 
The cable, upon test, was found to be faulty in 


A little later in the morning another fault 
In this case an ex- 


of the bridge. 

both directions. 
occurred a short distance from the first. 
plosion of gas took place. Upon opening the conduit, which con- 
sists of two brick and stone culverts, it was found that nearly 
all of the fifteen cables had been burned in two. 
continued even after the feeders had been disconnected. 
entire plant was shut down while repairs were being made, and 
connection was not made again until about midnight. In the 
meantime another breakdown occurred in an entirely different 
part of the system. By energetic work this fault also was lo- 
cated anl repaired, and early the next morning the system was 


The 


working normally. 
It was found, on making tests, that the cables affected were 
They had been laid between eight and six- 
They were lead-sheatlied, single-core cables, 
The trouble seems to 
In fact, the engineer 


in bad condition. 
teen vears ago. 
and the type of joint-box used was poor. 
have been due to general deterioration. 
had reported to the municipal lighting committee that the 
system was in bad condition and needed immediate attention. 
This unfortunate occurrence emphasizes the necessity for 
watching and testing carefully all electrical conductors. One is 
apt to feel that when a system is working apparently satisfac- 
torily—as no trouble is seen on the surface—that all is well. 
Where conductors are strung overhead trouble is expected and 
precautions taken, but when they are laid underground, a feeling 
of security tends to diminish the sense of responsibility for their 


maintenance in good condition. In this case deterioration must 


have been going on for years, and this should have been evident 
on making tests. Part of the cause of the Bradford trouble 
seems to have been due to the neglect of the former engineers 
to keep careful records of the system, for not only had these 
defects not been corrected, but when the breakdown occurred 
and repairs were being made, cables were found lying beneath 
the conduit which those in ‘charge at present did not know ex- 
isted, and these cables were found to be connected up improperly 


to the mains. The lesson is evident: it wil] not do to treat 


electrical conductors as permanent equipment not liable to de- 
terioration, and no matter how well constructed and how care- 
fully laid, they must be inspected regularly and any tendency 
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to trouble noted and checked at once. Only in this way can a 


disastrous failure of a system be avoided. 


THE INDEX FOR VOLUME FORTY-FIVE. 
With this issue the forty-fifth volume of the ELECTRICAL 


REVIEW is completed. Accompanying each copy of this number 


will be found an index for the twenty-seven issues, covering the 


period from July 2 to December 31 inclusive. No additional 


copies of this index will be distributed, and we urge upon al! 
recipients the importance of preserving this record. The greatly 
enlarged scope of this journal is evident from a glimpse at this 


index, and it is gratifying to realize that this effort is being 


so warmly appreciated throughout the field. The year just 


closing has been crucial in many respects. For a time it looked 
as though the pendulum of business activity might swing too 
far off-side, but the trend of progress now indicates an era of 
prosperity and national happiness which shall be as great as, if 
not greater than, any which has been passed through. In bring- 


ing this forty-fifth volume to a close we wish our good friends 


throughout the world 
A PROSPEROUS AND HAPPY 
New YEAR. 
SUBWAY WEATHER. 

The sample of winter with which New York city has been vis- 
ited during the past fortnight has emphasized the advantages of 
the subway as a means of travel. Above ground traffic has been 
impeded everywhere by the heavy falls of snow and slush, and 
getting about the city on the surface has been difficult, as well 
as disagreeable. In the subway all is different. Here, except 
for the dripping umbrellas and snow carried in by the passen- 
gers’ feet, there is nothing to indicate that above ground the 
sun is not shining and the streets bright and pleasant. ‘There 
is no delay due to stalled teams or sleet, or to allow a snow 


sweeper to clear the way. Except for the walk to and from the 


subway, those who travel in this way are independent of the 
weather. The subway had shown its usefulness before bad 
weather set in, but the storms of the past two weeks have brought 
out more forcibly than ever the advantages of traveling under- 
ground. The city is not only satisfied with its subway, but it 
means to have more of them, and it is not improbable that one 
or more, and possibly all, of the elevated lines will eventually 
be replaced by new subways. The gain to the city would be 
great. 
As the subway service settles down to smooth running, 
changes which might be made with advantage are pointed out. 
Criticisms are most frequently heard of the arrangements for 
leaving and entering the cars. Ilere the greatest loss of time 
occurs. A modified type of car with side doors such as that 
used on the Brooklyn bridge, or, even better, the type of sub- 
urban car adopted by the Illinois Central Railroad, would im- 


prove present conditions considerably. A change of some kind 


will doubtless be made in time. 
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GROUNDED TRANSMISSION 
MEDIUMS—VI. 


BY J. STANLEY RICHMOND. 


TRACKS AND BONDING. 


In spite of all that has been written and 
said, and though the average traction en- 
gineer is well aware that it is important 
that the track conditions, from a con- 
ductivity point of view, should be kept 
up to the standard required by modern 
and approved engineering, it is remark- 
able how many railroads permit their 
bonding to deteriorate. This is very re- 
grettable, and can only be explained on 
the basis that such being hidden from 
officials, it is not constantly brought to 
their notice like the conditions of the other 
phases of street railroading are. Bond 
testing should be methodically carried out 
constantly; that is, as soon as the whole 
system has been tested, it should be all 
gone over again and again to the N times. 
For this purpose a Conant rail-joint test- 
ing instrument with the built-up frame 
contacts (not the poles) should be used. 
The operator should be a young man of a 
plodding—very plodding—character and 
his assistant, a boy. Both of them should 
be on the pay-rolls of the maintenance of 
way department. The young man should 
receive two dollars, and the boy fifty cents 
a day. Both of them should report at the 
office at 8.30 a. M., be at work on the 
streets at 9 A. M., go to lunch at noon, 
be back at work on the streets again at 
1 P. M., start for the office at 4.30 P. M., 
and on arrival there enter up the read- 
ings on clean sheets, a fac-simile of which 
is given in Fig. 24, and leave them, be- 
fore quitting at 5.30 P. M., on the desk of 
the head of the department. The head, 
on the first of each month, should turn 
in the accumulated sheets, with a brief 
attached criticism of them, to the general 
manager for perusal. To check the ac- 
curacy of the Conant rail-testing instru- 
ment, a duplex millivoltmeter (Richmond 
pattern) is very handy. Such an instru- 
ment has been mentioned in a previous 
article (“Stray Transmission”)? in con- 
nection with the first method of testing 
for stray transmission, and is used by 
taking the track drop across the joint 
with one side of the instrument and the 
drop across three feet of straight rail 
with the other side of the instrument. Or- 
dinary good bonding carried out with one 
bond at each joint in outlying sections 
and two bonds at each joint where the 
loads accumulate, with, perhaps, three 
bonds at each joint in some special cases 
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(where the load is exceptionally heavy), 
will give results showing, in many cases, 
joints and straight rail as equal; that is, 
the conductivity of three feet of joint 
(eighteen inches each side of the junction 
of two rails) is the same as that of three 
feet of straight rail (rail with- 
out any joint); in other cases the 
results will show that the joints are equal 
to six or nine feet of rail. Where the 
bonding is out of order, the results, of 
course, will show much worse conditions. 
Where the tests give joints as being equal 
to more than six feet of straight rail, the 
joints should be rebonded. The practice 
of drilling holes in the rails beforehand, 
to insert the bond terminals in, can not 
be too strongly condemned, unless they 
are drilled slightly smaller than required 
and are reamed out to the right size just 
before the bonds are installed. This be- 
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the bonding of special work, as it is usually 
carried out, up to standard. This is due 
to several reasons; the three main ones 
being the more than usual amount of mo- 
tion at the joints which loosens and breaks 
the bonds; the use of small lengths of 
rail to “make-up”; and the extra trouble 
which is experienced in getting at the 
bonds for repairs, especially when the 
special work is the result of cross lines 
with the thereby heavy traffic. Carefully 
taken short track-drop readings generally 
show, when the bonding on clear runs is 
in fairly good condition, that most of the 
total drop is due to the drops across the 
pieces of special work (steam railroad 
crossings being the worst offenders) unless 
the ordinary special bonding is new, when 
the drops across special work will be less 
than that across equal lengths of clear 
track. This has been somewhat generally 
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cause the holes will accumulate a certain 
amount of moisture and oxide in a very 
short time, which will, sooner or later, 
cause imperfect contact between the bond 
terminals and the rail metal. Bonds 
should be flexible and preferably of the 
ribbon type. The bond terminals should 
be large—very large—and welded by some 
heat process to the ribbons (not pressed), 
and when inserted in the rails should be 
swaged up by compression applied to the 
head and the other end. When soldering 
can be carried out, the terminals and the 
rails should be sweated first; and when 
the terminals have been compressed heat 
should be applied to make the two sweated 
surfaces run together. The terminals 
should then be compressed again. 

Those who are practically acquainted 
with track conditions, considered from the 
point of view of conductivity, know, more 
or less, that it is very difficult to keep 
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understood for several years; and, as a Te- 
sult, it has been customary to lace the 
special work with lengths of bare wire, 
usually trolley wire, though in some 
cases galvanized wire has been used. The 
writer, therefore, adopted for such points 
a class of bonding which he terms special 
bonding, the details of which will be given 
further on. 

When new track is being laid, the 
special work and the ends of the clear 
runs should be connected together without 
the use of short lengths of rail to make- 
up; that is, if fifty-foot rails are bemg 
used and the distance to be connected up 
is sixty feet, one fifty-foot length and 8 
ten-foot length should not be used. What 
should be done in such a case is to cut 
two thirty-foot lengths off two fifty-foot 
rails and use them to make-up the sixty- 
foot space. Short lengths, therefore, 
when used, should always be used on the 
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clear runs. The special work should be 
extra ballasted, and the extra ballasting 
should be continued on under the clear 
runs (gradually tapering) for a short dis- 
tance. It is also a good plan to use, for 
the top of such ballasting, a dressing of 
concrete. This contrete should be rammed 
in after the special work and clear runs 
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Fia. 25.—O.Lp METHOD or RAIL LACING. 


have been bolted up; and, if possible, no 
cars should be run over it until the 
concrete has set. If* this work is being 
done on a road which is only 
operated during the day, the concrete 
should be rammed in as soon as the last 
car has passed, which will give it a few 
hours to so set. This policy will reduce 
the joint-motion at such points to a mini- 
mum; and it is absolutely necessary that 
the special work should be carried out in 
a very substantial manner when it is 
the result of a steam-railroad crossing. 

In track maintenance it is often found 
that the joints at certain points of the 
clear runs show considerable motion. At 
the points where repairs are found to 
be constantly required (evidence of which 
will be shown by the repeated bond tests). 
it will generally be found, on examination, 
that the trouble is due to the unstable 
character of the foundation soil as a result 
of surface or other drainage. The cure 
for this is to dig out the under-soil for 
about two and one-half ties each way, 
place a longitudinal tie under and attach 
it to the four tie ends and then fill in with 
stone ballast, which should be well ram- 
med. If the motion is due to rotting 
sleepers (ties) as a result of soggy ground, 
the ties should be replaced with creosoted 
ones, creosoted by the vacuum process (not 
the superficial one) ; and if the conditions 
producing rot are extreme (alternating 
Sogginess and dryness) the ends of the 
ties should, before installation, be dipped 
into a tank of P. & B. paint, thinned down 
with carbon bisulphide, a commercial 
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quality of which can be bought by the car- 
boy. The use of iron ties is not recom- 
mended. 

It is much preferable, however, to use, 
instead of the concrete, box troughs with 
a minimum cross-sectional area, into 
which, after the top has been nearly all 
nailed down, melted pitch, mixed with a 
little tar to keep it moderately soft, is 
poured. 

Fig. 25 illustrates the old-fashioned 
method of’rail-lacing, while Fig. 26 repre- 
sents how similar special work is provided 
with special bonding. 

Fig. 27, in a similar way, shows how a 
turnout was originally strengthened. Such 
a plan has, however, been proved to be 
exceptionally weak; and the method whick 
should be adopted is illustrated in Fig. 
28. 

Where the turnout is more complicated 
on account of it forming the junction be- 
tween two lines, the special bonding be- 
comes more complicated. Fig. 29 shows 
the old lacing method; while Fig. 30 


Fic. 26.—SPECIAL BONDING ON SPECIAL WORK. 


illustrates the modern and approved plan; 
in which case, as will be noticed, part of 
the special bonding is laid to one side of 
the tracks. This is because it is often 
very difficult, when installing this work in 
connection with track which has been pre- 
viously laid, to dig a trough near the 
tracks on account of the many ties. There 
are so many forms of special work that 
it is beyond the limit of an article to give 
all the combinations which can be worked 
out; but it is believed that the few ex- 
amples given will assist the track en- 
gineer to understand the principle in- 
volved. 

A few of the details to be observed in 
connection with this work are as follows: 

The cable should be double-braide 
weatherproof with a stranded core made 
up of tinned wires. This on account of 
the considerable amount of soldering 
which is necessary. The size of the 
cables should, according to the loads at 
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the different points, run from 200,000 to 
1,000,000 circular mils. 

The terminals which are used to con- 
nect the cables to the rails are illustrated 
in Fig. 31, the ribbons of which should 
be spread out and coiled around the ends 
of the cables (previously cleaned with 
gasoline) and then soldered by pouring 
melted solder over the junctions of the 
two. 

The number of rail connections at each 
point should vary from three to six, ac- 
cording to the loads to be taken care of. 

All the cables at each piece of work 
should be bared about the middle, then 
cleansed, bound together and finally be 
sweated and covered with tape and painted 
with P. & B. paint. 

A slight kink should be made in each 
cable end near to the rail contacts; and, 
when the contacts are made, they should 
receive a liberal covering of the insulat- 
ing paint. 

To carry out this work, the first re- 
quirement is that accurate tracings to 
scale should be made of each piece of 
special work. Blue-prints from these 
should be then sent to the electrical en- 
gineer who should mark on them the sizes 
of the cables to be used and the price of 
such per foot. They should then be 
handed over to the track engineer. This 
is the man who by a little originality and 
patience can save a few hundred dollars. 
A couple of hours spent on the blue-print 
of each piece of work will be found to 
be a paying investment. As the track 
engineer finishes each sketch of the points 


to which the cable ends are to be con- . 


nected and the route for the cables to 
follow, it is returned to the drawing 
office pinned to the blue-print with any 
notes which may be found necessary. The 
drawing office should then complete the 
tracings and, when it is finished, send a 
blue-print from it to the electrical 


a 


a r 
————— 
Fic. 27.—ORtGINAL METHOD OF TURNOUT 
BonDIna@. 

engineer, so that he may check the 
sizes of the cable given. When so 
checked, he should forward it to the 
track engineer, by whom it is handed to 
the foreman on the job. Any deviations 
from the blue-prints which the foreman 
may find necessary should be mentioned 
in his daily reports to the track engineer, 
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by whom the drawing office should be 
notified, so that they may make the nec- 
essary changes on tracings. 


It is advisable that this work should be 


simultaneously installed at several points ; 
in which case the track engineer will 
probably find it necessary to have an as- 


Fig. 28.—lMPROVED METHOD oF TURNOUT 
BONDING. 


sistant to deal with instead of his regular 
foreman. This assistant should be a 
bright, active and intelligent young engi- 
neer with two quick eyes in his head and 
a fine quality of gray matter behind them ; 
in fact, an embryo expert. His remunera- 
tion should be at least $90 a month. 
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Fis. 29.—ORIGINAL METHOD OF BONDING AT 
JUNCTION. 
Particularly must he keep his eyes on 
every part of the work undertaken by the 
bonding men. The number of men in 
each gang on the special bonding will 
vary, according to the area covered by the 
special work, from six to twelve; and they 
should be strong and active street laborers 


Fig. 30.—IMPpROVED METHOD OF BONDING AT 
JUNCTION. 
at the highest local rate of pay. Each 
gang should have a boss. College tech- 
nical students who are husky football 
players make good bosses; remuneration, 
$50 a month; hours, 7 A. M. to 6. P. M. 
Some leniency should be allowed toward 
the men on hot days, especially during the 
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middle hours; and plenty of iced water, 
with a liberal allowance of oatmeal in it, 
should be provided. 

As for auxiliary insulated copper (re- 
turn feeders), they in the majority of 
cases, will be found to be only neccessary 
where the tracks converge near the power- 
house; provided that the ordinary and 
special bonding has been carried out as 
has been already outlined. The cables, for 
this purpose, should be insulated right 
up to the connecting points, each of which 
points should be the junction of the 
middle points of the cables used for the 
special bonding of a piece of special work. 
Such connections, after they have been 
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well soldered, should be plentifully taped 
and thoroughly painted with insulating 
paint. To attempt to give, even roughly, 
an idea of the one, two, three, four or 
more points that such auxiliary copper 
should be run to, would be absurd. For 
the location and number of such points are 
governed entirely by the lay-out of the 
tracks and the special conditions per- 
taining thereto. Such work, of course, 
should come under the charge of the elec- 
trical engineer and be carried out either 
hy his line or conduit department. 
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Engineering Department of the 
University of Texas. 

An engineering department has been 
organized at the University of Texas. 
There is an increasing demand for 
technically trained men in that state, and 
the university is making every endeavor 
to supply thoroughly trained and compe- 
tent men. 

The undeveloped resources of Texas 
offer many opportunities for profitable in- 
vestment. This is particularly true of 
certain mineral products of Texas and of 
the undeveloped water powers; and the 
climate is most suitable for long-distance 
transmission of electric power. 

The following courses have been organ- 
ized in the engineering department: civil 
engineering, electrical engineering, mining 
engineering and sanitary engineering. 
Mr. Thomas Ulvan Taylor is head of the 
department of sanitary and civil engi- 
neering; Dr. Arthur Curtis Scott is head 
of the department of electrical engineer- 
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ing, and Dr. William Battle Phillips, of 
mining engineering. 

A new building for the use of this de- 
partment is now in course of erection. 
The building is 125 feet by sixty-five feet 
and is four stories high, of Austin yellow 
pressed brick with limestone trimmings. 
The structure is of brick, steel and cement 
concrete, making it entirely fireproof. It 
is lighted with Nernst lamps. The 
dynamo laboratory is on the first floor, 
and is a room sixty feet by thirty feet. 
All wiring is carried in a brick tunnel 
five feet wide and seven feet high. Ad- 
joining the dynamo room is a storage- 
battery room. The laboratory will be pro- 
vided with a traveling crane for moving 
the machinery. 

The electrical engineering lecture room 
is on the first floor, just above the dynamo 
laboratory. It is fitted with a strong table 
and an elevator, enabling electrical ma- 
chinery to be brought up to the lecture 
room from the laboratory. Adjoining the 
lecture room there is an apparatus room, 
also a small electrical laboratory and the 
office of the head of the department. There 


ig a third small electrical laboratory on 
the second floor. 


The third floor of the building is given 


up to draughting rooms, photographic 
laboratories, ete. 


Electric Operation of Mills in 
Spain. 

The Electrical Engineer (London) re- 
ports that electrical operation is to be 
adopted in two spinning and weaving 
mills at Malaga. These are the largest 
mills in Spain, and employ about 5,000 
hands. The mills are owned by the 
Marquis of Larios, and he has arranged 
to obtain a supply of power from the 
Chorro Power Company, which has 
erected a station in the celebrated Chorro 
Gulch, fifty miles north of Malaga. Power 
is transmitted from this station in three- 
phase currents at a pressure of 25,000 
volts, to a substation in Malaga, where 
the pressure will be reduced to 2,500. At 
the mills it will be reduced to 400 volts 
for supplying three-phase motors, which 
will be used throughout the mills. The 
present steam plant will be discarded. 
There will be seventy-two of these motors, 
varying from 3 to 150 _ horse-power, 
and aggregating 2,500 horse-power. ! 
is estimated that the use of the electric 
motors will effect a saving of over twenty 
per cent in operating costs. 


The Telephone in Paris. 
It is reported in the European press 
that the telephone service in Paris has 
become so bad that a mass meeting of 


subscribers has been held, in ee’ a 
make a formal protest and to demand 4 
increase in the efficiency. 
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HE new three-phase electric locomo- 
tives which are now used on the 
Jungfrau (Switzerland) electric 

road are worthy of a special description, as 
they embody all the most recent ideas. Two 
different types have now been constructed 
and are working successfully. 

The electric equipment of the No. 1 
and No. 2 type of locomotive, shown in 
Fig. 1, has been designed by the Swiss 
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New Jungfrau Locomotives. 


By C. L. Durand. 


of special design, and it is to be noted 
that the side-bars of the car project out 
in front and rest upon the locomotive 
itself. It is attached to the locomotive 
truck by a form of universal joint coup- 
ling, which gives it a freedom of move- 
ment. In practice the locomotive can be 
used either alone or to draw a train of 
cars. 

Three braking systems, each of which 


the motor shaft and on the switch which 
breaks the current to the motors. This 
device comes into play when for any cause 
the speed of the locomotive exceeds a cer- 
tain fixed rate. Besides working auto- 
matically, this brake device can be also 
worked by hand either on the locomotive 
or from the car platform. The safety grip 
which has been above mentioned is sus- 
pended from the axle by a universal joint 


Fic. 1.—NEW JUNGFRAU, SWITZERLAND, ELECTRIC LocoMOTIVEs, Types No. 1 AND No. 2. 


firm, Brown, Boveri & Company, of 
Baden, while the mechanical part is ex- 
eculed by the Swiss Locomotive Com- 
pany, of Winterthiir. The entire loco- 
motive rests by means of a set of springs 
upon two main carrying axles which are 
designed so as to work independently of 
the motor-driven axles of the locomotive. 
The latter axles with their gearing turn 
in bearings which are fixed rigidly upon 
the truck body. When in the usual con- 
ditions of running, the locomotive is com- 
bined with a passenger car. The latter is 


is capable of controlling the entire train, 
give a good security, which is in fact an 
essential point on an incline road. The 
gearing is prevented from jumping out of 
the road rack by a special grip device 
which keeps it in place. Two of the sets 
of brakes consist of ordinarily brake- 
shoes which are operated by hand and act 
directly upon the pulleys at the right and 
left of the two gear-wheels which engage 
with the rack. The third braking device 
is operated by centrifugal force and it 
acts simultaneously on the band brakes of 


and has a pair of jaws which embrace the 
flange of the rack-rail. It can be regu- 
lated to the proper point. In case it is 
necessary to make a long coast in going 
down grade without using current 
on the motors and only with the 
aid of the hand-brakes, the loco- 
motive has been furnished with a 
special device for cooling the brakes so 
as to prevent their overheating on the long 
descent. This is a great advantage in 
practice. 

Each of the locomotives has a total 
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weight of about fourteen tons and is 
equipped with two non-synchronous mo- 
tors using three-phase current. Each of 
the motors is designed to develop 150 
horse-power on an average running. The 
working voltage on the motors is 500, and 
they make 760 revolutions per minute, at 
a frequency of thirty-eight cycles. 

The two motors of the locomotive are 
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poles per phase are employed. The third 
phase is represented by the rails. Each 
of the locomotives is furnished with an 
ammeter, a lightning arrester, four auto- 
matic circuit-breakers and a speed indi- 
cator. Fig. 2 shows the scheme of con- 
nections of locomotives 1 and 2. 

When the connections of the motors are 
disposed for the descent of the train (the 
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quite independent of each other, and each 
of them has a set of reduction gearing 
which connects them with the main 
pinions of the road-rack. There are two 
of the latter pinions. The total speed 
reduction from motors to pinions is 11.5 
to 1. It is carried out by two successive 
gear sets, the first of these having a ratio 
of 5.25 to 1, while the second set has the 
ratio 2.22 to 1. The rack pinion works 
at the rate of sixty-five revolutions per 
minute. It measures 700 millimetres in 
diameter. The total pressure of the gear- 
wheels on the rack is estimated at nearly 
nine tons. The locomotive is designed 
to run at a constant speed of 8.1 kilo- 
metres (five miles) an hour, both in the 
mounting and the descent of the track. 
As will be observed in the engraving, the 
starting resistances for the motors are 
placed in a large and well ventilated iron 
case at the top of the locomotive, and are 
held to the motors by a set of cast-iron 
brackets. The current-changing switch 
for reversing the motors is placed under 
the roof of the locomotive. The latter has 
been removed in the present case. Current 
is received by the motors from a set of 
four trolley poles of special form. Two 


rotors being then put on short-circuit) the 
motors begin to work as generators as 
soon as they reach the speed which corre- 
sponds to synchronism. The energy which 
is developed by the descent of the train 
is then transformed to electric energy. In 
this case the motors act as brakes, and the 
maximum speed which they can reach is 
that of synchronism, increased by a very 
small value which corresponds to the slip. 
The current which is thus produced re- 
turns to the central station by the con- 
ductors. In the case where several traius 
are engaged in the descent at the same 
time, it might happen that the central 
station machines receive a greater amount 
of current than they generate. This 
might cause the dynamos and turbines to 
race and take a dangerous speed. In or- 
der to avoid such a condition the central 
station is provided with a set of resistance 
coils which can absorb the surplus of cur- 
rent and keep the machine at the normal 
speed. 

The new locomotive No. 6, shown in 
Fig. 3, presents some interesting innova- 
tions in its design. As regards the con- 
struction of the electrical part, it has con- 
siderable differences from the former lo- 


Vol. 45—No. 27 


comotive of the Jungfrau railroad. In 
designing the new.type the constructors 
paid special attention to the fact that in 
the present condition of working, before 
it is used to draw the passenger cars, it 
will first be employed in transporting the 
material coming from the excavation of 
the tunnel while the latter is being 
finished. Allowing the trains of the 
hauling cars to be of ten tons weight, on 
an average, in excess of the usual passen- 
ger trains, this made it necessary to give 
a special design to some of the parts of 
the locomotive. These portions had to be 
made much more resistant than those of 
the former type of locomotive, seeing that 
the pressure of the pinions on the rack is 
now greater than twelve tons. The new 
type closely resembles the old as to ex- 
terior profile, the distance between the 
main carrying axles and the mechanical 
equipment, and the passenger cars are 
attached to it in the same way. In the 
present type the weight has been increased 
to 18.5 tons. It is provided with two 
three-phase motors, each of which can de- 
velop an average of 150 horse-power. The 
motors make 760 revolutions per minute 
and operate with a voltage of 450 to 600 
and thirty-eight cycles. When going up 
grade the locomotive has a constant spee 
of 8.1 kilometres (five miles) an hour. 
In the descent, the same speed is main- 
tained as long as the motors remain in 
connection with the supply circuit. But 
when on the down grade it is possible to 
run the locomotive quite independent of 
the overhead line and the machines iD 
the station. A special arrangement allows 


of regulating the speed as desired, be- - 


tween a maximum of five miles an hour 
and a minimum which is only five per 
cent of the maximum speed. The former 
locomotives which were built for the Jung- 
frau railroad had the same facility of 
remaining independent of the generating 
current in the descent of the track, but 
they had not the same: advantage in ob- 
taining such a wide variation of speed as 
now. In fact, the maximum speed varia- 
tion was made between the normal num- 
ber of revolutions per minute and one- 
half this number. This was obtained 1n 
the former case by making the non-syn- 
chronous motors work as generators, and 
the current which they furnished was ab- 
sorbed by a set of resistance coils disposed 
to this effect. The exciting current 18 
here furnished by a small machine which 
is mounted independently on the motor 
shaft, and this current can be regulated 
by a rheostat. 

In the new locomotive a different system 
has been adopted which gives better Te 
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sults as to the limits of varying the speed. 
The special construction of the motors 
allows them to be connected so as to work 
as non-synchronous motors, and as gen- 
erators when on the descent. To this end 
the rotor of the new motor is provided, on 
one side, with a set of three collecting rings 
and brushes, for inserting the starting 
resistances in the circuit. On the other 
side it carries a collector of the usual 
kind. When the motors are connected 
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cooled by means of an air-fan which is 
driven by a small three-phase motor 
mounted on the locomotive. Fig. 4 shows 
the scheme of connections. 

The locomotive is operated by a control- 
ler (Fig. 5) which will be noticed on 
the front platform. It contains a revers- 
ing switch for changing the direction, also 
the controlling device for the starting re- 
sistance and the brake resistance. The 
controller for the former is in the shape 
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speed of the train is about five miles an 
hour in both cases. In the braking posi- 
tion, the connection with the line is cui 
and the controller places the circuits of 
the motor so that it works as a generator, 
as seen above, and the resistances are then 
constantly in circuit with the rotors. As 
the generators are operated by the descent 
of the locomotive they develop a certain 
amount of power which the resistances 
absorb, and this can be regulated at will. 
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with the overhead line so as to take the 
main current, a three-phase magnet de- 
vice is operated so as to lift the brushes 
off the collector by means of a series of 
levers adapted for the purpose. During 
the descent, the starting resistance can 
also be made to serve as an absorbing re- 
sistance for the current which the motors 
give when working as generators. For 
this purpose these resistances are designed 
so as to absorb about 170 kilowatts for a 
considerable time without undue over- 
heating. However, as this gives rise to 
a certain quantity of heat the coils are 


of a four-point switch; two points are 
used for reversing the car while the mo- 
tors are connected with the overhead line, 
one point applies the electric brakes when 
the former connection is broken, while the 
fourth point corresponds to the stop po- 
sition. In this last position the operat- 
ing handle can be taken off the controller. 
In practical operation they use the for- 
ward movement of the car for the up 
grade, and the rear movement and the 
brakes in the descent. In the position of 
forward and rear movement the motors 
are connected to the trolley wire and the 


Consequently we obtain an efficient brak- 
ing and speed-regulation. 

To avoid a false manœuvre, the operation 
of the small lever of the revolving four- 
point switch above mentioned is combined 
with that of the main hand which con- 
trols the resistances, so that the two will 
work together properly, and the switch 
lever can not be displaced in the follow- 
ing cases: (1) with the motors running on 
the line, in ease the resistances are in 
cireuit with the rotors; (2) with the 
motors disconnected from the line, where 
their armatures are not as yet put in 
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tioned brake, while the second works on a 
pulley mounted on the shaft of the rack 
pinion. The system of jaws used on the 
former type of locomotive for keeping the 
pinion against the rack is retained here. 
The rest of the outfit includes a volt- 
meter, lightning arrester, a special switch, 
two main circuit-breakers, two ammeters, 
a transformer for the lamps and a speed 
indicator which is run from the rear 
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short-circuit. To prevent the motorman 
from causing an abrupt change of speed, 
through negligence, while the locomotive 
is descending by ‘means of the braking 
resistances, a stop electromagnet which is 
placed within the controller is caused to 
act upon the main steering wheel as soon 
as the current passes a certain limit 
caused by a too sudden lowering of the 
resistance. This disposition is designed 


CONDENSERS FOR STEAM TURBINES. 


BY GEORGE I. ROCKWOOD. 


D 


Visitors to steam turbine power sta- 
tions generally notice, as a first impres- 
sion, the relative inconspicuousness of the 
turbine itself in the midst of its numer- 
ous and large condenser auxiliaries. This 
prominence of the condenser equipment 
is especially noticeable in the case of the 
smaller turbine plants, where the floor 
space occupied by the condenser system 
far exceeds that required by the turbine, 

There appear to be three accepted 
designs for these condenser systems: first 
may be mentioned the combination con- 
sisting of a surface condenser, a cen- 
trifugal hot-well pump, an air cooler, a 
single-cylinder dry-vacuum pump, a cen- 
trifugal circulating-water pump, together 
with their connecting and drip piping 
and valves. Second, the foregoing ar- 
rangement may be varied by omitting the 
hot-well pump and also the air cooler and 
dry-vacuum pump, substituting the wet- 
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M—Motor; G—Main Controller and Reversing Switch; W—Starting and Braking Resistance: Rotor Cutout 
Switch ; S - Main Fuses; T—Trolley ; vm —Ventilator Motor ; s—Ventilator Motor Fans: a—Ventilator Motor 
Switch; ¢—Lighting Transformer; 


(—Car Lamps; ab sh—Lighting Circuit Switch and Fuses; l- Signal 
Lamp ; a- Ammeter; v—Voltmeter. : 


to avoid the shocks which in the long 
run might become dangerous for the 
mechanism of the locomotive as well as 
for the rack. The new locomotive is pro- 
vided like the old with an automatic 
brake which comes into action as soon as 
the locomotive reaches an excess of speed 
equal to ten kilometres (six miles) an 
hour. This is a centrifugal device which 
acts upon the band brakes placed upon 
the motor axles and at the same time 
operates a safety switch for cutting the 
motors off the line. 

When the automatic brake comes into 
play, the hand-wheel of the controller 


motor. In the present case the disposition 
of the different working parts was made 
the object of special study, and the de- 
signers succeeded in using a single con- 
troller placed on the front of the loco- 
motive to contain the manœuvre of all the 
apparatus, including the electric braking 
resistances, and in this way the loco- 
motive can be operated as easily as an 
ordinary tramway car. 


Street Telephones in Cleveland. 

The Cuyahoga Telephone Company, of 
Cleveland, Ohio, has established two strect 
telephones on lamp posts on Euclid ave- 


remains in the position which it formerly 
occupied, in case the motorman neglects 
to bring it to the stop position. In this 
condition it might happen that the loco- 
motive be set in movement without having 
the resistances all in circuit. To avoid 
this, a mechanical device prevents the 
closing of the safety switch before the 
main wheel of the controller is brought 
to its initial position. Two hand brakes 
are now used, one of these works upon 
the friction wheel of the previously men- 


nue. There is only one other city in the 
United States which has street telephones, 
namely, Bridgeport, Ct. The telephones 
are in boxes to protect the instrument 
from the weather, but they are accessible 
to the public at all times. The company 
expects ultimately to install street tele- 
phones throughout the city. The public 
is permitted the free use of these tele- 
phones until January 1. After January 
1, except for ambulance, fire or police 
calls, they will be regular pay stations. 


Fig. 5.—New Form or CONTROLLER FOR 
JUNGFRAU LOCOMOTIVES. 

vacuum pump—preferably of the Ed- 
wards type. The cost per kilowatt 38 
about the same—$7 to $10—for either of 
these systems. The third system is like 
the first, except that an elevated jet con- 
denser with barometric tube and hot-well 


k meet- 
1 Abstract of er presented at the New Yor 
ing, December. 104, of the American Society of Me- 
chanical Engineers. 


kws 
$ F: 
s y ar 

. m |; i: 

è 


December 31, 1904 


and hot-well pump. The advantage of 
this third type over the surface condenser 
systems is that it may take up less floor 
space, while its cost is but $5 to $6 per 
kilowatt. The dry-vacuum pump used 
with barometric condensers must have a 
two-cylinder air-pump, and the exhaust 
steam from the turbine can not be used 
again in the boilers. 

The whole cost of a condenser sys- 
tem, as intimated in the opening para- 
graphs, is not, however, fully expressed in 
the contract with the condenser con- 
tractor. The turbine room is made a 
full third larger, and hence more expen- 
sive, by the provision of the necessary 
floor space, too, that is needed in the 
operations of the turbines. The smaller 
the turbine plant is, the greater this part 
of the cost becomes relative to that of the 
whole power plant. 

‘There is, besides, a fourth type of 
condenser which may be used with steam 
turbines and to which it is the object of 
this paper to direct attention; namely, the 
injector or ejector condenser. ` 

Within the past year the Atlantic 
Mills, Providence, R. I., have installed a 
400-kilowatt Westinghouse-Parsons tur- 
bine. A vacuum of twenty-eight inches 
to twenty-eight and one-half inches is 
maintained on this turbine by means of 
the following condenser system: the ex- 
haust steam is led, through twenty feet 
of vertical sixteen-inch cast-iron pipe and 
three short-turn elbows, into a sixteen- 
inch Bulkley injector condenser. The 
level of the ground floor is thirty-four 
fect below the condenser bulb, while the 
turbine lies on a concrete-steel floor, the 
level of which is twelve feet and six 
inches above the ground floor. 

The injection water comes 500 feet 
from the river to the power-house, under 
a slight head—perhaps three feet—de- 
pending upon the state of the river. A 
six-inch belt-driven Lawrence centrifugal 
pump elevates the water into a vertical 
tank, thirty inches by fifteen feet deep. 
The level of the water in this tank is 
maintained by the waste pipe six inches 
below the water inlet nozzle on the con- 
denser. From near the bottom of this 
vertical tank a seven-inch injection pipe 
rises up to the condenser. 

A good deal of air along with the 
water is pumped into the top of the tank 
by the centrifugal pump, but apparently 
the depth of the tank acts efficiently as 


‘an air separator, and no air in the form 


of bubbles passes over into the condenser. 
At any rate, the vacuum shown by the 
mercury column is twenty-eight and one- 
half inches. The remarkable thing is 
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that this is so, as nearly as the height 
of a mercury column can be measured, 
whether the column be attached to the 
bulb of the condenser or to the exhaust 
chest of the turbine. 

To prove this absence of friction in 
the exhaust pipe a one-quarter-inch pipe 
was connected to the elbow above the con- 
denser, then led down and attached to 
the turbine exhaust chamber. A branch 
horizontal pipe leads off to the mercury 
column. Two valves, one above and one 
below this horizontal pipe, enable either 
connection to be made at will. Starting 
with both valves open and the mercury 
quiescent, it was impossible to perceive 
any movement of the mercury, either up 
or down, after shutting either valve. 

Not only is a sixteen-inch exhaust 
pipe thus proved ample and more than 
ample in size for a 400-kilowatt turbine, 
but the vacuum obtainable with this con- 
denser is substantially the same, whether 
steam is passing through the turbine or 
not. The falling of the water through 
the “throat” is the air-pump, and is the 
only air-pump needed. The builders pro- 
vided a twenty-inch exhaust nozzle on the 
turbine, but Mr. Bulkley believes that, on 
the contrary, a fourteen-inch condenser 
would do as well as the sixteen-inch. 

It may be of interest to relate here a 
rather unusual experience, encountered 
when this sixteen-inch condenser was first 
put into service. 

It was convenient to have the injec- 
tion pipe rise on that side of the sixteen- 
inch exhaust pipe farthest from the con- 
denser. At the top a forty-five-degree 
bend connected to a long-radius cJbow 
enabled the pipe to turn and pass the 
exhaust pipe, approaching the condenser 
horizontally instead of vertically as in the 
usual case. Upon starting up the turbine 
only twenty-two inches of vacuum could 
be obtained. The piping was, neverthe- 
less, proved to be absolutely tight. After 


shutting the injection valve Saturday 


afternoon with the turbine blanked off 
at its nozzle, and with twenty-two inches 
vacuum on the exhaust pipe and con- 
denser, one found twelve inches vacuum 
still left on the system Monday morning 
before removing the blank flange in prepa- 
ration for starting. Still, only twenty- 
two inches was the maximum height of 
the mercury column while running. 
Finally, at the suggestion of Mr. 
Bulkley to the effect that in his experience 
he had found it necessary to have the in- 
jection pipe to his condensers approach 
the condenser vertically rather than hori- 
zontally for the best results, a rearrange- 
ment of the injection piping was made, 
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permitting this vertical approach. At 
once, upon starting up the turbine, the 
result was twenty-eight and one-half 
inches of vacuum, and this has been main- 
tained without interruption since. With 
the present load—about 300 kilowatts to 
350 kilowatts—the seven-inch injection 
valve is open only a few turns, the tem- 
perature of the hot-well is from eighty 
degrees to ninety degrees, and water 
enough can be passed through this con- 
denser to maintain the vacuum in sum- 
mer weather. The highest degree of 
vacuum thus far recorded, as measured in 
the turbine exhaust chamber, is twenty- 
eight and three-quarters inches, the lowest 
twenty-seven and one-half inches. The 
variation is caused partly by changes in 
the barometer, but more by variable leak- 
ages in drip-valve seats. Perhaps also 
the amount of air entrained by the injec- 
tion water varies from time to time. 

The method of sealing the spindle of 
the Parsons turbine against air leak where 
it passes out of its journals from the low- 
pressure chambers, namely, by pumping 
water with centrifugal pumps formed in 
small recesses in the shaft cover, so as to 
keep a water pressure in these recesses in 
excess of that of the atmosphere, is a 
perfect success, as the experience with this 
condenser shows, although when but 
twenty-two inches could be obtained, 
owing to the fault in the injection pipe 
design described, the efficacy of these air 
seals was very seriously doubted. 

It is interesting to note in our experience 
that no drip pipe or drip pump, for re- 
moving the water of condensation or the 
leakage into the exhaust chamber from 
these air seals, is found to be necessary 
or desirable. 

It is, indeed, necessary to exclude 
any accumulation of water in the exhaust 
pipe for fear that it will sway back and 
forth until it flushes up on to the large 
low-pressure blades of the turbine. Run- 
ning as they do at a very high velocity, 
sudden contact with water from the ex- 
haust pipe will strip the last row off clean 
if such contact is permitted. Any further 
damage, however, to the other rotating 
blades seems to be prevented by the 
presence of the fixed row, which, by di- 
viding up the water into small streams, 
sceins to protect the moving rows from 
contact with solid water and therefore 
from injury. 

The rate of accumulation of water 
leaking by the small centrifugal air-seal 
pumps into the exhaust pipe may be any 
amount up to over 950 pounds an hour. 
If, however, there is the least external 
load on the turbine, the flow of the steam 
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up the exhaust pipe has the power to sweep 
the exhaust chamber dry. The method of 
starting the turbine at the Atlantic Mills 
is to first turn on the injection water. 
Then admit steam to the turbine without 
admitting water to the air seals. After 
the load begins to come on, as shown by 
the ampere-meter, the drip pipe from the 
exhaust chamber to the atmosphere, which 
has been open all night and up to this 
point, is now closed, the water turned on 
to the air seals, and the vacuum im- 
mediately draws down to twenty-cight 
inches. It is not found absolutely necessary 
to start in this wav, as the turbine can be 
run hours before the water accumulates 
in quantity. The object is simply to drain 
the turbine up to the moment when the 
load begins to come on. 

If the load is a “jumping” one, 
from nothing to full load, there is no 
danger of water accumulation. It is, of 
course, quite possible to provide a drain 
receiver and pump which will work under 
the vacuum if it is deemed desirable to 
do it. There is no exhaust steam “cn- 
trainer,” or water trap or seal, provided 
at the Atlantic Mills turbine. 

The injector condenser costs, fully 
installed, with centrifugal circulating 
water pump, tank piping and valves, from 
$2 to $2.50 per kilowatt. This cost is 
much reduced if there is a natural head 
of water available. At the installation 
deseribed, the condenser, two elbows, one 
tee, eighteen feet of cast-iron exhaust pipe 
and a fourteen-inch automatic relief valve 
cost, erected, $591.50. The room it 
occupies is practically none at all. 

Theoretically considered, in its re- 
lation to turbines, the injector condenser 
would seem to bar out all other condenser 
systems in those situations where the 
water used in the boilers is pure in its 
natural state. Where it is absolutely es- 
sential to save the water of condensation 
for reuse as boiler-feed water, owing to 
the presence of salt, sulphate of lime, wool 
grease, acid from steel works, or other 
hurtful pollution, then it pays to use one 
of the surface condenser systems. If the 
city water is pure and costs about seven 
cents per 1,000 gallons, water enough for 
a 400-kilowatt machine at 100 per cent 
load-factor would cost per faetory-vear 
of 310 days, ten hours a day, at 1,000 
gallons per hour, about $217. With 
interest at five per cent and fixed charges 
at eight per cent, this sum warrants the 
capital expenditure of not to exceed 
$1,670. Tt is thus clear that it does not 
pay to buy the surface condenser system 
simply to save the cost of paving city 
rates for boiler-feed water. oS . 
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THE MAXIMUM DISTANCE TO WHICH 
POWER CAN BE ECONOMICALLY 
TRANSMITTED.' 


BY RALPH D. MERSHON. 


As transmission voltages, actual or pro- 
posed, become higher and higher and 
transmission distances reach out farther 
and farther, it is interesting and profit- 
able to enquire into the probable maximum 
distance to which power will be com- 
mercially transmitted. As with most en- 
gineering enterprises the limitations will 
come through economic conditions, and 
the greatest distance to which power will 
ever be commercially transmitted is the 
greatest. distance to which it can ever be 
economically (using the word in its broad 
sense) transmitted. 

In endeavoring to make such a forecast, 
as will be here attempted, it should be 
borne in mind that each additional limi- 
tation consequent upon the assumptions 
necessary in order to obtain definite repre- 
sentative figures adds to the chance of 
the forecast proving erroneous. For 
instance, the first assumption which must 
be made is that in the future power will 
be transmitted in the same way as now. 
This may not hold. There may be devised 
some other and better way not involving 
the use of transmission lines. Such, how- 
ever, does not appear probable. Other 
assumptions as to methods of construction 
being the same, as or similar to, those at 
present in use may be eventually so modi- 
fied by skill and experience as to change 
very materially any conclusions arrived at 
now. This is less improbable. Conditions, 
industrial and financial, may so change 
that. the constants now assumed as fixing 
costs, interest, ete., will be materially 
modified. This is probable. Finally, it is 
certain that with the course of time the 
value of the power will increase, and this 
will materially alter any figures at which 
we may now arrive. The present condi- 
tions of practice and possibility are suf- 
ficiently definite, however, to warrant a 
forecast with the expectation that it will 
he applicable, approximately at least, for 
some considerable time to come. At any 
rate, the method of treatment of the sub- 
ject herein adopted will, with suitable 
changes in the values of constants, apply 
so long as present methods of power trans- 
mission obtain, and makes possible a com- 
prehensive view of the possibilities of long- 
distance transmission. 

The elements which, in the broadest 
sense, limit the distance to which power 
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can be economically transmitted, are two; 
the cost of power at the generating sta- 
tion, and the price which can be obtained 
for the delivered power. The difference 
between these two elements must cover the 
cost of transmission, the interest on the 
investment, and the profit. The cost of 
transmission comprises the loss of power 
in transmission, the cost of operating, and 
the cost of maintenance and repair. The 
value of the sum total of the interest which 
must be paid upon the investment, and 
the minimum profit which is considered 
satisfactory, will have much weight in 
determining the limiting distance of trans- 
mission. The less this sum is the farther 
power can be transmitted; a low interest 
rate and a low rate of dividend will, there- 
fore, be conducive to long transmissions. 

Let us consider in a general way the 
manner in which the investment in a 
transmission plant and the annual charges 
and expenses in connection with the plant 
vary with different outputs, voltages, and 
distances of transmission. For a given 
voltage, drop, and distance of transmis- 
sion, the cost of all the apparatus and 
equipment, except the line conductors, will 
increase more slowly than the output of 
the plant. That is, the greater the output 
of the plant the less the cost per kilowatt 
of all the equipment, except the line con- 
ductors. This will be true of the operat- 
ing expenses also. Therefore, since the 
interest charges and the charges for de- 
preciation and repair are dependent upon 
the investment, the greater the output of 
the plant the less will be the quantities 
going to make up the annual cost per kilo- 
watt of transmitting power, except those 
depending upon the line conductors. 
Since the weight of the line conductors 
under the conditions assumed will vary 
directly as the amount of power trans- 
mitted, those elements of the annual cost 
per kilowatt depending upon the line con- 
ductors will be practically constant for 
all amounts of power transmitted and 
can not be materially reduced by increas- 
ing the amount of power transmitted. 
With the same voltage, economic drop, 
and output, the elements of annual cost 
per kilowatt due to the line structure (pole 
line) and to its extent (patrolling, ete.) 
will increase directly at the distance. But, 
as outlined above, any increase of cost 1 
line structure due to increase in distance 
can be offset by increase of output. On 
the other hand, the weight of the line con- 
ductors increases as the distance (for the 
same economie drop) and the elements of 
annual cost per kilowatt due to the weight 
of the line conductors will, therefore, 10- 
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crease as the distance, no matter what 
the output. | 

It appears, therefore, that all the ele- 
ments in the annual cost per kilowatt for 
transmitting power, except those depend- 
ent upon the line conductors, may be con- 
tinually reduced by increasing the amount 
of power to be transmitted. The annual 
cost per kilowatt due to the line conduc- 
tors can not be so reduced. It can be 
diminished only by such other means as 
will reduce the first cost of the conductors. 
As the first cost of the line conductors 
can be reduced only by Increasing the 
voltage of transmission and as there is a 
limit to which such increase can be car- 
ried, it follows that the limiting distance 
to which power can be economically trans- 
mitted will depend, finally, upon the cost 
of the line conductors and upon this alone. 

The limit of voltage referred to is not 
necessarily that due to physical consider- 
ations, such as difficulties of construction, 
air losses between conductors, ete.; for, 
leaving such matters out of consideration, 


CURVES SHOWING ECONOMICAL VOLTAGE 
PURCHASED AT 610.90 PER KILOWATT PEA ANNUM, 


Fig 1.—SHowine ECONOMICAL VOLTAGE. 
it is easy to imagine the voltage carried 
to such a high value as will reduce the 
line conductors to the point when the in- 
creased cost of transformers and insula- 
tors, due to a further increase of voltage, 
will overbalance the saving in the line 
conductors, due to such further increase. 

It will somewhat simplify the treatment 
of the subject if the interest charge be in- 
cluded as a part of the cost of trans- 
mission, and profits be represented by a 
percentage on the investment. This 
course will, therefore, be pursued. That 
is, it will be assumed that in the cost of 
transmission is included the interest on 
the investment (bond interest) and that 
over and above this cost there must be 
earned a certain percentage, which per- 
centage will represent profits (stock divi- 
dends). In addition the following as- 
sumptions will be made: 

Power purchased at low-tension bus- 
bars to step-up transformers and sold at 
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outgoing bus-bars of the step-down sta- 
tion. 

Frequency of transmission not less than 
twenty-five cycles nor more than thirty 
cycles as being the limiting frequencies 


aan = se 
ee: eee: ees =a} 
VL ‘women ru : , 
KRACE ei 


Fig. 2.—SHowine ECONOMICAL Drop. 


which, while favorable to the transmission 
of power, are yet suitable for almost all 
purposes to which power can be applied. 

Idle synchronous motors at step-down 
station to correct for power-factor, the 
average power-factor of the line being 
held as near unity as possible. In the 
plants of large output dealt with below, 
the possible approximation to unity power- 
factor will, in spite of the line-charging 
current, be sufficiently close, for practical 
purposes, to justify the assumption of 
unity power-factor. 

That no matter what the capacity of the 
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plant, there will be three transmission 
lines, each capable of carrying one-third 
the load. 

That the power-factor of the load sup- 
plied will be 0.8. 
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That no matter what the size of the 
plant the number of transforming units 
at each end of the line be eighteen, each 
transformer being normally worked at 
five-sixths of its rated capacity, so that 
one bank of three may be cut out, if need 
be. 

That no matter what the size of the 
plant the number of corrective synchro- 
nous motors will be six, each being worked 
at five-sixths of its rated capacity. The 
kilovolt-ampere capacity of these synchro- 
nous motors must, for a load power-factor 
of 0.8, be equal to three-fourths of the 
kilowatt capacity of the load carried by 
the plant. 

It is evident that the number of units 
must be considered as the same for plants 
of all capacities in order to take full ad- 
vantage of the decrease of cost per kilo- 
watt, due to increase of capacity. 

The pole lines will be assumed as con- 
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Fig. 4.—NET PROFIT FOR DIFFERENT TRANB- 
MISSION DISTANCES. 

structed with twelve steel towers to the 

mile. 

Ideal conditions will be assumed 
throughout consistent with delivering re- 
liable and cheap power. Since the object 
is to determine the maximum distance, 
the factors fixing commercial costs of ap- 
paratus will be taken at the lowest values 
likely to obtain. 

Later on in this paper general equa- 
tions are derived expressing the relations 
between the distance of transmission and 
the quantities which govern it. By making 
assumptions, in addition to those men- 
tioned above, as to the values of the various 
coefficients in the general equations and 
as to the purchase price and selling price 
of power, the curves of Figs. 1, 2, 3, 4, 
and 5 have been obtained which are given 
and discussed here instead of at the end 
of the paper. 

Fig. 1 shows the relation between the 
distances of transmission D and the 
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economical voltage E for different kilo- 
watt outputs W; that is, it shows the 
voltage which it is most economical to use 
for any given output and distance of trans- 
mission. 

Fig. 2 shows, in a corresponding man- 
ner, the economical drop. 

Fig. 3 shows the diameter of the con- 
ductors corresponding to the conditions 
of Figs. 1 and 2. 

Fig. 4 shows the relation between D, 
the distance of transmission, and p, a per- 
centage net profit on the investment for 
different values of output W, and for 
selling price of thirty-four dollars per 
kilowatt per annum. 

Fig. 5 is a curve obtained from Fig. 4 
and shows the relation between the dis- 
tance of transmission and the output for 
a net profit of twelve per cent. 

In obtaining these curves the constants 
have all been given values favorable to 
long transmission distances. The costs 
have been taken lower than those ordi- 
narily current in the endeavor to antici- 
pate somewhat possible future prices. 
Also, the cost of power purchased at the 
step-up station has been fixed at the very 
low figures of $10.90 per kilowatt per 
annum. These facts should be carefully 
borne in mind in considering the curves, 
which will all be more or less modified by 
changes in the quantities mentioned. 

On comparing the diameters of con- 
ductors given by Fig. 3 and the voltages 
to which they correspond with the 
values of diameter and critical volt- 
age given by Professor Harris J. 
Ryan in his splendid paper on that sub- 
ject," it appears that the diameters of Fig. 
3 are considerably above those of the paper 
mentioned. The values of Fig. 3 are 
affected by the price paid for power at 
the step-up transformers, but if this be 
taken even as high as $20 per kilowatt per 
annum instead of $10.90, the diameters 
of the conductors remain below those for 
the critical voltages. It appears, there- 
fore, in the light of present knowledge 
that the limit of voltage will come through 
economie conditions and not through 
conditions depending upon atmospheric 
losses. 

It is difficult to fix upon a figure for 
the selling price of the delivered power 
which shall be representative. Power 
prices are so dependent upon conditions, 
especially those arising from the location 
and magnitude of the market and of the 
supply, that any figure chosen will be ob- 
jected to by some as too high and by 
others as too low. The same condition 


1 See paper read by Professor Ryan before American 
Institute of Electrical Fnygineers, February 26. 1904, 
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applies to the price assumed as that paid 
for power at the step-up station but in 
a lesser degree. The figure herein as- 
sumed as the price of the power sold, 
thirty-four dollars per kilowatt per an- 
num, is that which seems to the writer 
will be fairly representative, especially in 
the case of the large blocks of power. The 
writer does not, however, wish to be un- 
derstood as committed to an opinion by 
the power prices herein, either in the case 
of purchase or of sale. The values taken 
have been chosen as being as nearly re- 
presentative as possible of the best condi- 
tions which might obtain, favorable to 
long-distance transmission. If these 
figures should be criticised in about equal 
proportions from the standpoints of 
being too low and too high, respectively, 
the object in choosing them will have 
been accomplished, since such criticism 
will be evidence of their fairness as a 
reasonable compromise. 

The voltages to which the curves apply 
are much higher than those now in use 
commercially, but they are not beyond the 
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range of future possibility. Manufac- 
turers will now undertake commercial 
transformers for voltages as high as 
150,000 volts, and there is little question 
that when the demand shall come for units 
of the large capacities contemplated 
herein, the voltage requirements will be 
met. Such transformers will be structures 
of sufficient size to permit of being got 
at and worked upon from the inside as 
well as the outside and this, in connection 
with the fact that more space may be 
utilized for insulation, will render con- 
struction for high voltages much less diffi- 
cult than at present. 

The maximum amount of power dealt 
with herein, 500,000 kilowatts, is prob- 
ably too high to be seriously considered at 
this time, but from 200,000 to 300,000 
kilowatts is believed to be within the 
range of immediate future possibility. In 
a plant of this size it is probable that a 
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net return of twelve per cent would be 
required, not alone for the purpose of 
dividends, but also as a protection to the 
bonds. Under these conditions Fig. 5 
shows the distance of transmission to vary 
from 512 miles for 200,000 kilowatts 
to 623 miles for 300,000 kilowatts. 
For the present outlook, therefore, the 
limiting distance may be taken as about 
550 miles. 

It appears from the preceding matter 
that under the conditions assumed, the 
limiting distance of transmission will, 
for some time at least, be in the neighbor- 
hood of 550 miles. 

It also appears that voltage limits will 
be fixed not by conditions depending upon 
atmospheric losses, but by economic con- 
ditions. 

The latter conclusion, while recognized 
as a possibility when this paper was be- 
gun, was unexpected. It is, perhaps, of 
greater present importance than the 
original object of the paper as conveyed 
in the title. 

The analysis on which depends the 
general equations from which the pre- 
ceding curves were obtained will now be 
taken up. 

Let E = voltage, in kilovolts, delivered 
to step-down transformers. 

D = distance of transmission in 
miles. 

z = percentage of power lost in the 
line in terms of delivered 
power. 

e = efficiency of the whole system. 

e, = combined efficiency of step-up 


and step-down transformers 
and synchronous motors. 

d = diameter of line conductors in 
inches. 

W = power, in kilowatts, delivered 


at low-voltage bus-bars of step- 
down station. 

c = cost, in dollars per kilowatt per 
annum of power purchased at 
the low-voltage bus-bars of the 
step-up transformers. 

Let s = price, in dollars, received for 
power per kilowatt per annum 
at the low-voltage bus-bars of 
the step-down station. 

h =a quantity which, multiplied 
by c, will give the cost at the 
high-voltage terminals of step- 
up transformers. 

— total interest maintenance and 
depreciation charge per annum. 

L — cost of labor for operating 
transformer stations and for 
executive and clerical services. 

M = total investment. 
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C = total cost per annum of power 
delivered, inclusive of interest. 
p = a percentage covering profit. 


_ G 1 
—l+a l+2z 
efficiency of the line. 


a u = Ue ae = total 
amount expended per an- 
num for power purchased. 


is the 


e , since 


W s = total amount received per 
annum for power. 
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Now M is made up of 

1. Cost of transformers. 

2. Cost of transformer switchboard ap- 
paratus, cables, lightning pro- 
tection, etc. 

3. Cost of building and real estate. 

4. Cost of insulators. 

. Cost of pole-line material and con- 
struction. 

6. Cost of right of way. 

7. Cost of corrective synchronous mo- 
tors and exciters. 

. Cost of switchboard apparatus, 
cables, etc., for synchronous 
motors. 

9. Cost of line conductors. 

Cost of transformers will depend upon 
voltage and output; 

fı (E,W) 

Cost of transformer cables and con- 
trolling apparatus will depend upon same 
quantities as transformers, but in a dif- 
ferent way ; 

f2 (E,W) 

Cost of building will depend upon out- 

put; 
fa (W) 

Cost of insulators will depend upon 
voltage, diameter of conductors and num- 
ber required; t. e., voltage, diameter of 
conductor, and distance of transmission ; 

f, (ED) 

Cost of pole-line construction will de- 
pend upon diameter of the conductors and 
the distance. But the diameter of the con- 
ductors depends upon voltage, drop, out- 
put, and distance; hence, 

fs (d, D) m Í; (E, W, z, D) 

Cost of right of way will depend upon 

distance only; 


fe (D) 


Cost of synchronous motors will depend 


qr 
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upon, output only, since all other elements 

affecting cost will be fixed; 

fı (W) 

Cost of switchboards and cables for 
synchronous motors will depend upon out- 
put only; 

fs (W) 

Cost of line conductors will depend 
upon voltage, output, line loss allowed, 
and distance of transmission ; 

fa (E, W, z, D) 

The sum of these nine functions con- 
stitutes M, the total investment. 

Now R, the total interest and deprecia- 
tion charge, depends upon all of the 
several quantities making up M. 

In what follows the numerical value of 
the constants are those taken for the 
specific problem treated herein. 

Let p, = 0.125, being the percentage of 
transformer cost for interest, 
depreciation, and repairs. 

pa == 0.125, being the percentag: 
of transformer switchboards 
cost for interest, depreciation 
and repairs. 

p, == 0.075, being the percentage 
of buildings, cost for interest, 
depreciation, and repairs. 

p, = 0.10, being the percentage of 
insulator cost for interest, de- 
preciation, and repairs. 

p, == 0.125, being the percentage of 
pole-line cost for interest, de- 
preciation, and repairs. 

Pa == 0.05, being the percentage of 
cost of right of way, for in- 
terest only. 

pı == 0.125, being the percentage of 
synchronous motor cost of in- 
terest, depreciation, and re- 
pairs. 

ps == 0.125, being the percentage of 
cost of synchronous motor, 
switchboard, etc., for interest, 
depreciation, and repairs. 

py = 0.05, being the percentage of 
cost of conductors, for interest. 

R =the sum of these percentages 
multiplied respectively into the 
several quantities to which they 
refer. 

L depends only upon output 

fio (W) 

The numerical values given for the per- 
centages p,, po, etc., are those which will 
be used in the specific problem herein 
treated. The rate of interest has in all 
cases been taken as 0.05, so that by sub- 
tracting this from the above values the 
depreciation assumed in each case may 
be determined. 

If there be substituted in equation (1) 
the values of M, L, and R, as expressed 
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by the above symbols, there will result an 
equation expressing in the most general 
terms the relations between the distance 
of transmission and the quantities which 
govern it. This substitution results ‘in 
rather an unwieldy expression and will 
be omitted. 

Before proceeding with the determina- 
tion of the forms of the several functions 
indicated it will be necessary to enter in- 
to a discussion of the relations existing 
between voltage and line loss, and the 
quantities governing them respectively. 

Let g = that portion of the cost per 
kilowatt at the low-tension bus-bars of 
the step-down station, which is due to line 
Joss and to interest on the value of the 
conductors; then, anticipating in part the 
matter of a few pages further on 


in which p, K, = is the interest on the 


conductors and Aec W z the cost of the 
power lost in the line. 

Setting the first derivative of this with 
respect to z equal to zero, in order to de- 
termine the value of z corresponding to 
the minimum value of q, we find the well- 
known expression for economic drop 


by 
= Po So) D ae D_ € D 9) 
z= (P i = n y= 0.038 5 (2) 
From this equation for x we may obtain 
the equation 


D? 
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But the first member of this equa- 
tion is the interest on the line conductors 
per kilowatt delivered, and the second 
member is the annual cost of the line 
loss per kilowatt delivered. That is, for 
most economical conditions the line loss 
per kilowatt delivered must be equal in 
value to the interest on the conductors 
per kilowatt delivered—a relation already 
well known. 

As has already been suggested, there 
will be a limit to which the voltage can 
be carried, due to the fact that, although 
increase of voltage will diminish the an- 
nual cost of lost power and of conductors, 
it will increase the annual cost of certain 
other important factors. The elements of 
annual cost which are affected by change 
of voltage are the interest and deprccia- 
tion of the transformers, the interest on 
the line conductors, the line loss, and the 
interest and depreciation of the insula- 


” tors. The first and last items will iu- 


crease with the voltage, because of the 
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increased first cost, due to the increase of 
voltage; the other two will diminish. 

Let q, = that portion of the annual 
cost per kilowatt of delivered power due 
to the line loss, conductors, insulators, 
and transformers. It has just been shown 
that for best economy the line loss and an- 
nual conductor cost must be equal, so 
that twice the line loss, 2 h c W z, may be 
taken as representing the sum of the 
annual cost due to line loss and to the 
conductors. As will be shown later, the 
cost of the insulators will vary as the 
distance of transmission, and as the cube 
of the voltage, and the cost of the trans- 
formers may be represented by 


K,’ (E + K,’) W 
Hence remembering that p, and p, are 


the interest and depreciation of trans- 
formers and insulators, respectively, 


qı 


or, putting in the value of z = (2 =") 


he 
qı = 


Now if the first derivative of q, with 
respect to E be set equal to zero to de- 
termine the best value of E, there results 
a quartic equation more interesting than 
valuable, so far as the present purpose is 
concerned. It will greatly simplify mat- 
ters if instead of substituting the value 
of. z in (1 = z)? we substitute 
for 2, az, a fixed drop of such 
value as will correspond to the average 
cost of insulator between the two extreme 
values of z which will be met with in 
practice; as will be shown later, the error 
due to such a course will be small. Hence 


n= 
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these values will be apparent on consider- 
ing the values of E calculated from the 
above equation, and given below, in con- 
nection with the values of W to which 
they correspond, and the respective dis- 
tances to which in each case the various 
amounts of power would probably be 
transmitted. The intermediate value of 
drop which will give the average insulator 
cost is 6.45 per ceng, and this value of z, 
is taken. With this value of z, 
the maximum error in insulator cost, be- 
tween the limits assigned, will have place 
when z = 2.2 and z = 11.5. The per- 
centage error at either of these limits is 
about thirteen per cent. But, as appears 
in the solution of the first derivative, at 
the point of minimum of the variables 
affected by the voltage the combined valucs 
of the annual cost due to tlie conductors, 


_2heW2+p,K, F(1 + 2) D +p K; (E +K’) W 
Se a a ee eee 


fo 


2h n WDE" + p, K, E (1 + n DE“)? D + p, K, (E + K,") W 


W 


the annual cost of the line loss, and that 
portion of the annual transformer cost 
due to voltage, is more than three times 
that due to the insulators. The total 
variable quantity involved, therefore, is 
more than four times the annual cost due 
to insulators, and the error as a percentage 
of the total of values of the variables 


involved is less than A = 3.25, instead 


of thirteen per cent. As will be seen 
on examining the manner in which z 
enters the equation for E, the maximum 
error in E will be less than three per cent, 


2hen WDE '+p,K, EX (lt + 2)? D + p, KY (E 4+ K,’) W3 
W e 


Setting the first derivative of this equation equal to zero, solving and substituting 


tc 


4 
the value n = (oe) there results 


a es tk 


6 py K, (1 + 2%) D ae \ 36 py 


ry Se oe ae ee e S i a 
= (- 3.066 pa a R 9,400,356 u + 3,438.5 w) 


This shows that the voltage may be in- 


creased with increase of output, 
which was to be expected since 
those costs which limit the volt- 


age will diminsh in their amount per 
kilowatt as the output increases. The 
value of z, used in the above equation 
was determined upon as follows: the 
minimum percentage drop which is ever 
likely to obtain is. say, 2.2, the maximum 
is, sav, 11.5. The reason for selecting 


py, K,? W 
Ki (1 + z) D 


2 (A e p, Ky)! EY 
3p, Ky (1 + 2)’ 
4 


(3) 


also which will to a like extent affect 
the values of z. This error is negligible 
so far as the main problem is concerned, 
and indeed as far as the question of volt- 
age itself is concerned. 

In Fig. 1 are shown curves plotted 
from equation (3). These curves show 
the kilovolts FE for different distances D, 
and different outputs W. Fig. 2 gives 
curves plotted from equation (2). using 
the values obtained from the curves of 
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Fig. 1. The curves of Fig. 2 show the 
percentage drop z for different distances 
D, and different outputs W. In Fig. 3 
are curves showing the diameters of the 
conductors for the conditions of Figs. 1 
and 2. These diameters were calculated 
from the formula 


a=k (Rr) = hk! (ye E j = 
"ARR cz] ~ °° VE Cn D) 
ks (WN : W\3 

= (©) = 0.0219 (E) (4) 
which gives the diameter d, in inches, of 
a solid conductor. These diameters were 
in this case calculated for a solid con- 
ductor instead of a stranded one because 
we have at present available data as to 
the critical point in the atmospheric loss 
curve for solid conductors only, and 
while perhaps this critical point will come 
at a higher voltage in the case of thc 
stranded conductor with its greater 
diameter, there are no definite data at 
present on the subject. On comparing 
the diameters of conductors given by Fig. 
3 and the voltages to which thev corre- 
spond with the values of diameter and 
critical voltage given by Professor Rvan' 
we see that the diameters of Fig. 3 are 
considerably above those of Professor 
Ryan’s paper. It appears, therefore, from 
the present knowledge available, that the 
limit of voltage will come through 
economic conditions, and not through 
limitations connected with atmospheric 
losses. 

In the determination of both w and FE 
the quantity h has been employed. This 
quantity is a factor which, when multi- 
plied into the cost of power at the low- 
tension bus-bars of the step-up trans- 
formers, will give the cost of power at 
the high-tension terminals of the trans- 
formers. That is to say, h takes account 
of all charges which should be made 
against this power, including interest and 
depreciation of the step-up station, trans- 
formers, etc., and labor for operating the 
station, also the loss in the transformers. 
Now, strictly, there should be substituted 
for h, the proper functions of the quanti- 
ties on which it depends, but to do s0 
would seriously complicate the equations 
and would be of little utility, since h can 
be approximated with sufficient accuracy 
in any particular case, and the manner 
in which it occurs in both z and E is such 
as to make the error in the quantities due 
to an error in h much smaller than the 
error in h itself. In the specific problem 
herein the value ¢ == 10.9 is taken a 
being the lowest which will probably ever 


obtain, where large amounts of power are 
, | 


1 See footnote, pagel oH. 
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available within transmission distance of 
a desirable market. The value taken for 
h in the determination of E and z is 
h = 1.1, so that h c = 12. 

The next step is the determination of 
the forms of the several functions indi- 
cated. In what follows the constants 
have been evaluated for the specific 
problem herein. The costs resulting 
from the use of these constants will 
be found to be, in general, consider- 
ably less than present commercial costs. 
The constants were purposely based on 
prices less than can be now obtained, in 
the endeavor to anticipate, somewhat, 
possible future prices. 

From a careful consideration of trans- 
former prices, it has been determined 
that, for transformers of 1,500 kilowatts 
and over, the cost installed very closely 
follows the law, | 

J, (E, W) = K,' (E+ K,’) W4 = 
13. (E+ K”) W4, 
fi (E, W) =p, K,’ (E +K) W4 = 
1.625 (E + K,”) W% 
in which K,’ is a constant and K,” a 
“variable constant,” a quantity which 
varies slowly with the output in accord- 
ance with the law, i 

K,” =k, + k” W = 55 + 0.000227 W 

Theoretically the transformer cost 
would vary with the drop z,, since the 
step-up transformers would have an out- 
put and voltage greater than the step- 
down transformers. Practically, however, 
step-up and step-down transformers are 
built so nearly in the same lines that the 
drop would make little difference. Such 
difference as would exist can be taken care 
of approximately by adjustment of the 
constants, which has been done. 

While the apparatus for the control of 
the high-tension side of the transformers 
would theoretically vary with the voltage, 
such variation for 50,000 volts and over 
will be small, since in most modern plants 
the high-tension switching apparatus is 
simple; and higher voltages are likely to 
cause it to remain so. The lightning pro- 
tection for the high-voltage lines might 
vary with the voltage, but it is probable 
that for high voltages there will soon be 
a reversion to much simpler and inex- 
pensive apparatus than we use now, so that 
the variation, if any, due to higher volt- 
ages, will be negligible. The switchboard 
for the lower voltage side of the trans- 
formers will vary only with the output, 
since we assume the lower voltage to be 
the same in all cases, say 6,000 volts or 
thereabouts. The apparatus for the con- 
trol of transformers may, therefore, be 
considered as depending only upon out- 
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put. Under this assumption a considera- 
tion of costs of transformers, controlling 
apparatus and cables, shows that we may 
assume, with a close degree of accuracy, 
that 


f: (E, W) = K,’ + K,"W = 
21,000 + 0.9 W 
“Pa fe (E, W) = p, Ki + p: Kf W = 
2,625 + 0.1125 W 

The cost of buildings and the real 
estate for them will increase very slowly 
with the output. The variation of this 
item due to variation of output can be 
expressed closely enough by 

Js (W) = K; + K,’ W* = 
125,000 + 125 W% 
e Ds fs (W) = ps Ky’ + p, Ky” W* = 
9,375 + 9.375 W% 

The cost of an insulator will, theo- 
retically, vary with the diameter of the 
conductor and the voltage. Practically, 
however, the diameter of the conductor 
will have nothing to do with the cost. A 
consideration of insulator prices shows 
that the cost of an insulator will vary as 
the sum of a small constant plus the 
product of a constant into the cube of 
the voltage. With high voltages the small 
constant is negligible, so that we may 
write 

fı (E, d, D) = K, E, (1 + z) D = 
0.000732 (1.0645); E*D = 0.000883 E? D. 
. Jf, (Ed D ) = p, K, E (1 + z) D = 

0.0000883 E* D 

The cost of the pole-line material and 
construction will depend somewhat upon 
the diameter of the conductors, since, as 
the diameter of the conductors increases, 
the wind and sleet stresses will increase. 
The increase of cost with increase in 
diameter of conductors will be slow. The 
law followed will be that of a constant 
plus a function of the diameter of con- 
ductors, since, no matter how small the 
diameter of conductor, there will be a 
certain cost representing the minimum 
sized pole which would be employed. We 
may, with a fair degree of accuracy, write 


fs (d, D) = (K; + K,’ d) D = 
fs (E, W, X, D) = K; D + K; k, 
WD \} 
(Er) : 


_or, putting in the value of z = n = 


A (E, W, z, D) = K; D + 
n o] 
Ks’ k; (© ) D=3,000 D + 37.2 ( x) D 


n” E E 
.. Ps fs (E, W, 7, D) = ps ks D + 


ks tr {WIA ass W\3 


which answers for a stranded conductor. 
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Cost of right of way will be directly 
proportional to distance, hence 
Js (D) = K, D = 1,000 D 
. Pe fs (D) = pi K, D = 50 D 
A consideration of synchronous motor 
prices shows that the cost of synchronous 
motors may be written, 
J; (W) = K; + K,’ W = 12,000 + 32.4 W 
e Pi fi (W) = ps K; + 
pı Ky” W = 1,500 + 4.05 W 
From the well-known relations between 
the cost of conductors, and the voltage 


distance, output, and drop, we may write 
A WD? D? 
J (E, W, X, D) =K, -pr = 0.346 La 


D 
E 
fa (E, W, X, D) = K Ea 
K, WD g, WD 
n E "| E 

WD 
*s Dy fy (E, W, X, D) = pK, 57 = 


WD 
E 

The cost of labor, for the operation of 
the step-up and step-down transformer 
stations, and for executive and clerical 
purposes, would probably not vary at all. 
We have, in each case, the same number 
of units to be looked after, and the size of 
these units would make little, if any, 
difference in the cost of attendance upon 
them. Similarly, the output will make 
little difference in executive and clerical 
costs. We would probably be justified in 
making f,, (W) a constant. In order, 
however, to cover such small increase in 
labor and salaries as there might be with 
increase of output we will write 

fo (W) = Ky + Ky’ W* = 
32,000 + 23 W% 

It is noted t'at the labor in connection 
with the line is taken care of in the de- 
preciation and repair percentages applic- 
able to the supporting structure and insu- 
lators respectively. 


or, putting in the value of z = n 


0.455 


The efficiency of the whole system is 


ey 
l+e2 
ee D 
Putting in the value of z = n F 
pza _ 095 
7 D D 
1+ 245 1 + 0.038 >, 


D 
we E we, 


6 êi ĉi 
ne WD L 11.78 W + 0.443 SO 
& EÈ E 


The various functions above arrived at 
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may now be utilized in obtaining N and M 
N 
of equation (1), p = MW 
Remembering that R is the sum of the 
products of the various functions by the 
corresponding percentages representing 
interest, depreciation, and repair; that 
L = fio (W), and representing the vari- 
ous resulting collections of constants as 
follows: 


a= p, Ky’ HPK +p,.K" = 
b = Ky’ + pe Ke + Ds K; + 

p; Ki + P: K; = 46,550 
m = Ko + ps K,’ 35.38 
r= p Ks + ps K, 425 


then N=Ws— eUt) LR 
1 


c E aE a AAR 
cay Fea fe t ) 


4.184 


n E 
m W: — p, K' (E +K’) Wt — 
mK (ita) ED—rD 
IKEK k W p 
E D — b. 

Representing constants as follows : 
a = K,’+ K’ + K,’ = 33.47 
B=K, +K; + K, + K; = 166,400 


j= K; + K, — 4,000 
> K, WD PEN 
M = aW +. a tE We + 
Ky (E + Ky") W* + K, (1 + 4)" E'D + 
Kk, W* 
Be Ps DAB. 
; yD + nt E +B 


These values of N and M, if substituted 
in equation (1) will give, in its final 
form, the equation connecting distance, 
output, voltage, and profit, or, in con- 
nection with equation (3), for voltage, 
the relation between distance, output and 
profit. Such substitution results in a 
cumbersome equation and will not be 
made here. If the various numerical 
values, already determined for the specifie 
problem herein treated, be substituted in 
N and M, there results: 

Š WD 
N = (s — 15.96) W — 0.903 p — 
35.38 W* — 1.625 (E + K’) W“ 
— 0.0000883 E D — 
'Ņ\ à 
425 D — 4.65 (i) D — 46,550 
WD See 
M = 33.47 W + 9.1 E + 125 W% + 

13 (E + K,") W* + 0.000983 E’ D 
+ 4,000 D + 37.2 (BJP +. 166,400. 

The value of s in the above equation 
for N is taken as 34, that is, it is as- 
sumed, for the purposes of the specific 
problem, that power is sold at $34 per 
kilowatt. Putting in this value of s and 
calculating the value of p for different 


ELECTRICAL REVIEW 


outputs W, and different distances D, the 
curves of Fig. 4 have been obtained. 
These curves show, for different values of 
W, the relation between p and D. Assum- 
ing that the minimum acceptable profits 
is twelve per cent, and taking from Fig. 
4 the values of D and W corresponding 
to this percentage profit, there has been 
plotted the final curve, Fig. 5, which 
shows the relation between distance and 
output. 

In considering these curves, the as- 
sumption made in connection with them 
should be carefully borne in mind. A 
small change in the purchase price or 
selling price of power will make a great 
difference in the result. Smaller amounts 
of power will in general be purchased at 
a higher price per kilowatt, but on the 
other hand they would probably be trans- 
mitted to points where the power would 
bring a higher price, since in general, the 
larger the market the cheaper can power 
be produced by steam. 

It would be interesting to let s — c/e, 
equal to zero and determine p which 
would then be the cost, including interest, 
of operating the plant. If curves show- 
ing the percentage of the investment for 
operation were thus determined, also the 
total cost of the plant, both for various 
outputs, the results would be valuable in 
preliminary estimates. The writer hopes 
to work up such data later. 


It will be noticed on referring to the 


curves that some of them reached to dis- 
tances which caused the drop to exceed 
the value taken for the upper limit of 
drop in connection with insulator cost. 
The error due to one or two per cent 
excess will not greatly affect the final re- 
sult. It would have been somewhat 
better, however, for the specific problem 
treated, to have chosen the limits of drop 
as five per cent and ten per cent respec- 
tively instead of those taken. 

<> 
BOOK REVIEWS. 


“Electrical Engineers’ Pocketbook.” Hora- 
tio A. Foster. New York. D. Van Nostrand 
Company. Leather. 991 pages. 4 by 7 
inches. Ilustrated. Supplied by the ELEC- 
TRICAL REVIEW at $5. 


This is the third edition and thirteenth 
thousand of this well-known handbook. 


“Small Electrical Measuring Instruments.” 
Model Engineer Series No. 24. 
Percival Marshall & Company. Paper. 90 
pages. 5 by 7 inches. 59 illustrations. 
Supplied by the ELECTRICAL REVIEW at 25 
cents. 


This book gives directions for making 
apparatus for small testing instruments. 
The designs and descriptions have ap- 
peared from time to time in the Model 
Engineer, and although of a simple and 


London.. 


Vol. 45—No. 27 


inexpensive character, are intended to be 
practical instruments. 


“Steam Turbines.” H. H. Harrison. Lon- 
don. Percival Marshall & Company. Paper. 
85 pages. 5 by 7 inches. 74 illustrations. 
Supplied by the ELECTRICAL Review at 
25 cents. 


This is No. 23 of the Model Engineer 
series, and consists principally of articles . 
which have appeared in the Model En- 
gineer. The first two chapters are de- 
voted to a theoretical consideration of the 
action of steam in a jet. The body of 
the book consists of a description of the 
method of designing a De Laval turbine. 
The last chapter takes up the theory of 
multiple-stage turbines. 


“Elements of General Draughting for Me 
chanical Engineers.” C. E. Coolidge and 


H. L. Freeman. New York. John Wiley 
& Sons. Cloth. 51 pages. 9% by 12% 
inches. 21 folding plates. Supplied by the 


ELECTRICAL REVIEW at $2.50. 


This book was specifically written for 
the use of students in the sophomore class 
of Sibley College, Cornell University, and 
for students in manual training schools, 
trade schools and technical colleges. It 
consists of a course in drawing, describing 
the work taken up, and a manual of 
drawing which gives directions for draw- 
ing the various plates contained in the 
book. The course comprises five grades. 
The first two grades comprise details, and 
the third and fourth are assembly draw- 
ing of finished machines. The fifth grade 
is devoted to perspective and patent office 
drawing. | 

“The Naval Constructor.” George Simp- 
son. New York. The D. Van Nostrand Com- 
pany. Leather. 588 pages. 4 by 6 inches. 
288 illustrations. Supplied by the ELEC- 
TRICAL REVIEW at $5. 

This book is intended as a reference 
book for those engaged in the design and 
construction of ships. It contains a large 
quantity of new and original matter, 1- 
cluding a chapter on design, and tables of 
standardized fittings, details, ete. The 
book is divided into seven sections. The 
first section is devoted to ship calculations. 
It treats of the displacement, buoyancy. 
stability, the preparation of specifications, 
launching, strength of ships, and speed 
and power of vessels. The second section 
takes up strength of materials used 1n the 
construction of vessels, including timber 
and structural sections. The third sec- 
tion describes fittings and details, such 
as keels, rudders, framing, bulkheads, ete. 
Rigging and the ropes of a vessel are de- 
scribed in section four, and section five 
gives dimensions of the various minor 
equipments of a vessel, including anchors, 
small boats, ete. It also gives the Board 
of Trade requirements, the supervising 
inspector’s requirements, and the yacht 
racing rules of the New York Yacht Club 
and Yacht Racing Association. ate 
six and seven are devoted to mathematica 
tables and tables of materials. 
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The Coal-Handling Plant of the Power-House of the Interborough 


ITH the evolution of large steam 
power stations and the demand 
for continuous outputs of many 

units the coal and ash-handling problem 

has called for the exercise of a great deal 

_of engineering ability. There must be 

supplied ample storage capacity within 

the power building proper, so situated 
that fuel may be continually apportioned 
to each one of the boilers under opera- 
tion. Notwithstanding the large amount of 
room which has been given to the storage 
of fuel in the modern power station, it 
has been found that there must be no 
prolonged delay in the supply of fuel to 
this storage area from outside sources. 
Within. recent years there have been de- 
vised' several forms of apparatus for the 
continuous transport of fuel from the 
point of delivery outside of the power- 
house to the furnace door. These coal- 
handling systems have been accompanied 
by ash-handling apparatus, working on 
very much the same principle, which re- 
move the ash and clinker automatically. 
The power plant of the Interurban 

Rapid Transit Company, located between 

Fifty-eighth and Fifty-ninth streets, 

and fronting on the North river, New 

York city, represents the most recent 

refinement in power-station design. The 

coal and ash-handling equipment at this 
station was the subject of lengthy con- 
sideration, as it was desired to install 

a system which would make unnecessary 

a reserve unit. The success attained by 

the Robins system early attracted the at- 

tention of the engineers of the Inter- 
borough Rapid Transit Company, and it 
was decided to install this system to take 


Rapid Transit Company. 


ing tower, weighing scales, a crusher 
located on the’ dock, conveyers to trans- 


a simple manner by sliding back, the 
suspenders which hold up the boom act- 


CoaL-HANDLING TowER ON Dock OF FIFTY-EIGHTH STREET POWER PLANT OF THE 
INTERBOROUGH Rapip TRANSIT COMPANY. 


fer coal from the hoisting tower to the 


_ power-house, conveyers to lift the coal 


ing as the radii for the boom to swing 
upon. 


BELT IDLER FOR ROBINS CONVEYING BELT SYSTEM. 


care of the entire problem of handling the 
coal and ashes. 
The system consists briefly of a hoist- 


to the bunkers, and conveyers to dis- 
tribute the coal over the bunkers. 
The boom of the tower is housed in 


AUTOMATIC TRIP, ROBINS CONVEYING BELT SYSTEM. 


There is also a system of storage-battery 
locomotives and steel cars, and conveyers 
and bunkers to handle the ashes, which 
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may be delivered into scows or carts, as 


desired. 

Two hoisting towers 
will ultimately be fur- 
nished to this system. 
The present one consists 
of a massive steel struc- 
ture supported on wheels 
running on rails laid on 
the dock. Coal is hoisted 
from the barges in a one- 
ton clam-shell bucket 
operated by electric hoist- 
ing drums, power being 
supplied from the near- 
by power-house. After 
the coal is hoisted and 
dropped into the hopper 
of the hoisting tower it is 
delivered to crushers, 
which break it up to the 
necessary size and de- 
liver it to a conveying 
belt connecting the scale 
house to the main hoist- 
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matically weighed it is delivered on to series of inclined conveyers of the Robins 
a belt running on the dock which dis- belt type, running back and forth, switch- 
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EXPLANATORY NOTES 

= TAavELING COM OSTAD WER with DIRCCT COUPLED ELECTING HOEDTS, CRUSHER, AND OUCHET 
ROGS GELT CONVEYOR, VOH PEOVCES HOIST OF BUCKET ZO FT.. AND CONVEYS AND 
ELEVATES COAL FROM -TOWER TO WEHINSA HOPPERS IN HOUSE C. (PATENTED) 
+ HOUSE CONTAINING WEIMING MOPPURS AND CHUTES WHICH DELIVER COAL TO CONVEYOR D 
~ PROGINS CELT CONVENOR On 00CK, DELIVERING To TUNNEL Convevon E . 
roaNs BOLT CONVIYOR N TUNNEL FUNMING UNDEA 2 TANA TO POEA STATION 
1, Fe. Fs, F4- poges BOLI COMmnYORS, CONVEYING COAL TO OVERHEAD BUNKERS AT THE 
RATE Of 200 TONS PER HOUR, AND ELEVATING THE COAL HOFFT AT PTE SAME Time 
31,G2- PROGINS BELT CONvETORS WITH AUTOMaT:S TRIPPERS Of VEFyea COAL INTO OVERHEAD 

STORAGE BUNKERS, WON EOTEND THE CNTIRE LONOTH OF MALONGO 


D amon o> 


„HE - PATENT AUTOMATIC SELF REVERSING TRIPPERD 

AAgeyVer TRACAS ON DOCKS AND UNDEF BOREAS N POWER STATION 

LF OUMANO AGH CARS 

PATENT ARTICULATED CLECTRU® STORAGE BATTERY LOCOMOTIVE 

POTION OF OFPTRATOR OF LOCOMOTIVE 

CAR DUMPING PONT FOR DELIVERING ASHES To CONVEYOA O 

ROONS BELT CONVEYOR, CONVEYING AND CLEVATING ASHES TO STORAGE BUNKER 
DISTAOUTING CONVEYOR Pi GJORMACOE MUSEA, 


SUSPENDED STEEL AND CONCRETE BUNKER FOR STORING ASHES 
ROBINS BELT CONVEYOR, DRAG ASHES FROM DUNNER TO AANGE LOADER 
FOO BOLT CONVEYOR CONVEYING ANDO ELEVATING ASHES TO BARGE AT COCK 
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SCHEMATIC DIAGRAM OF COAL AND A8H-HANDLING PLANT, INTERBOROUGH RaPip TRANSIT COMPANY. 


hack fashion, up to the inside face of 
the power-house. The upper conveyer 
delivers on to two longitudinal conveyers, 
running lengthwise over the top of the 
coal-qunker. These conveyers, supported 
on the trusses over the bunkers, discharge 
automatically by means of a Robins auto- 
matic reyersible tripper, thereby filling 
the bunker for its entire length, or de- 
livering to any given point, as may be 
desired. These trippers are very ingeni- 
ous and are akgplutely automatic. They 
work backward and forward, their 
power being derived from the main con- 
veyer belt. By simply placing a stop 
on the rail the trippe stops, reverses 
automatically and goes im the opposite 
direction, delivering coal a it moves. 
When this tripper reaches the efher end 
of the predetermined travel, where agother 
stop has been placed, it again reverses ap 
the operation is continued as before. 

The principle of putting the scale 
house to one side, it bging rigidly con- 
nected with the tower by structural steel, 
is unique and by doing this the total 
hoist of the tower is very much reduced, 
thereby saving many hours during the 


day’s run. 
N All the conveyers referred to are thirty- 


SECTION OF PowER-HOUsE, SHOWING CONTOUR OF CONVEYOR BELT SYSTEM FOR COAL-HANDLING 


to 500 tons an hour. They will not be 
called upon to carry quite as much as this 


PLANT, AND VAULT AT THE RIGHT FOR AsH-HANDLING SYSTEM, INTERBOROUGH RAPID at present, but when the two towers are 


TRANSIT COMPANY. 


ing tower. This belt 
discharges the coal into 


hoppers. After the 


installed there will be times when the 
charges to one running under the street capacity of these conveyers will greatly 
in a concrete tunnel, delivering at a point exceed this figure. 
near the end of the power-house to a The ash-handling system consists of a 


inch, and have a capacity of about 300° 
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number of steel cars and a storage-battery 
locomotive. The cars are of the usual 
double side-dump pattern, and the stor- 
age-battery locomotive used is of the 
Robins articulated type, consisting pri- 


t Eg =e = oF 
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of being driven as is usually the case by 
gears, is driven by a Morse silent chain, 
which allows a very flexible connection. 
One operator can handle the complete 
string of cars, and run the machine in 


PoWER-HOUSE, BEFORE Housine 1N, SHowiNG CONTOUR OF BELT CONVEYER SYSTEM FOR Coal.- 
i HANDLING PLANT. 


marily of two separate units connected in 
such a way that they may traverse as 
short a radius curve as the small steel 
cars. 


either direction without changing his 
position. This system of cars receives 
the ashes from under the boilers, and 
when they are quenched, hauls them to 


TYPE OF AUTOMATIC DUMPING ASH-CAR USED IN ASH-HANDLING PLANT, 
INTERBOROUGH RAPID TRANSIT COMPANY. 


The batteries are mounted in such a 
manner that there is no chance for leak- 
age either of current or liquid, and are 
supported in an entirely new way on 
rubber balls, and the locomotive, instead 


a track-hopper. At this point the ashes 
are dumped on to a Robins belt conveyer, 
which elevates them into a 1,000-ton 
Berquist-type ash-pocket, which in turn 
can deliver the ashes to either scows or 
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carts, as may be desired. There is also a 
supplementary conveyer which will re- 
ceive the ashes direct and put them in 
scows without the necessity of having 
them go through the ash-pocket. 

This whole equipment is motor-driven, 
and all of the coal-conveying systems of 
this immense plant can be taken care of 
by one man, the ash-handling by one man, 
and the hoisting and weighing by three 
men. | 

The accompanying illustrations, with 
explanatory notes, will be of assistance 
to the reader in understanding the gen- 
eral layout of the above plant. In one 
of these illustrations the end wall of the 
power-house is removed, so as to show the 
inclined conveyers and the conveyers over 
the boilers more clearly. The entire 
system was designed and installed by the 
Robins Conveying Belt Company, New 
York city. 


Instantaneous Photographs by Elec- 
tric Light. 

A French photographer, M. G. A. Lie- 
bert, has recently devised an apparatus 
which will enable him to take instantane- 
ous photographs in his studio. This de- 
vice is described in La Revue Patrique de 
l’Electricité for December 5. The object 
of using electric lights is to give the 
photographer entire control of the quality 
and amount of illumination and to ren- 
der him independent of daylight. More- 
over, to obtain the best portraits it is 
very desirable that they should be taken 
instantaneously and at the moment when 
the subject is in the best pose. 

The device consists of a large parabolic 
reflector of aluminum, having placed on 
its inner edge a series of incandescent 
lamps shaded with ground-glass screens. 
The object of these is merely to light up 
the subject, permitting the photographer 
to secure the best pose and to determine 
when the real exposure should be made. 
At the centre of this reflector is an arc 
lamp with three carbons. One of these 
is fixed, and the other two are movable. 
When a photograph is to be taken, the 
subject is arranged and the sensitive plate 
is exposed. The photographer then waits 
until a desirable pose has been secured, 
when he presses a rubber bulb, which 
draws the two movable arc light carbons 
across the fixed one, thus forming a bril- 
liant arc; but the moment the current 
passes through the lamp the movable car- 
bons are drawn away from the fixed one 
by means of an electromagnet, and the arc 
is thus extinguished. It lasts about one- 
fiftieth of a second, but this gives suf- 
ficient time for an exposure. 
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Electrical Patents. 


The Keystone Electric and Manufac- 
turing Company, of Pittsburg, Pa., is the 
assignee of a patent (777,148, December 
13) recently granted to Albert Schweitzer, 
of the same place, on an improved magnet 
coil. The invention relates to improve- 
ments in electromagnet coils, such as 
solenoids, etc. The object is to provide a 
coil for these purposes which occupies a 
smaller space than coils as ordinarily 
wound, and which, nevertheless, has a 
larger current-carrying capacity and pro- 
duces less heat and offers less resistance 
proportionately. Another object is to pro- 
duce a coil which can be insulated in such 
a manner as to prevent the same being 
burned out or short-circuited, and which 
is simple, durable and strong. The in- 
vention consists of a coil having a spiral 
conductor composed of a flat strip wound 
edgewise to form a plurality of convolu- 
tions, the flat faces of which lie in sub- 
ANN 
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MAGNET COIL. 


stantially parallel planes and are sepa- 
rated by discs of mica or other suitable 
insulating material slit in from one edge 
to the centre and arranged between the 
several convolutions of the coil. 

A cigar-lighter has been devised and 
patented (777,061, December 13) by 
James I. Ayer, of Cambridge, Mass., and 
has been assigned to the Simplex Electric 
Heating Company, of Boston, Mass. The 
invention is an electrical device for pro- 
ducing intense heat, the mechanism of 
which is also adaptable for various other 
purposes where intense heat is desirable at 
intervals. In carrying out the invention 
means are employed for automatically 
focusing an arc light at the point desired, 
together with an automatic adjustment 
of the carbons and automatic return to 
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open circuit when out of use. In connec- 
tion with certain uses of the apparatus a 
shutter or screen is provided which per- 
mits the presence of the operator close to 
the are or furnace without danger of 
injury. One object of the invention is to 
provide a practical lighting or heating 


ELECTRIC CIGAR-LIGHTER. 


device in the form of an electric arc 
capable of safe and convenient use by 
the unskilled, and for this purpose the 
mechanism is entirely self-adjusting and 
operable by the simple depression of a 
lever without requiring any knowledge of 
electricity or of the construction of the 
device, and without any danger to the 
user, or ability of the mechanism break- 
ing down or burning out, but ready at 
all times to be instantly and automatically 
lighted and extinguished. In the embodi- 
ment of the invention, a pair of tubular 
holders are employed having electrodes 
loosely mounted therein. Means are pro- 
vided for engaging the ends of these elec- 
trodes and holding them separated when 
out of use, this means automatically ad- 
justing the electrodes at a predetermined 
distance from each other. Other means 
are provided for moving the electrodes in- 
to mutual self-adjusting contact for es- 
tablishing the circuit. Means are also 
provided for yieldingly holding the elec- 
trodes in their self-adjusted positions, 
and means for separating the electrodes 
for establishing an arc. 

Solon O. Richardson, Jr., of Toledo, 
Ohio, is the inventor of an improvement 
(777,142, December 13) in globes, re- 
lating especially to improvements in inner 
globes which are used in electric are 
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lamps. The object of the invention is to 
provide an inner globe which shall be so 
constructed that it will not sag under the 
combined influence of the excessive heat 
and the weight which rests upon the top 
of such a globe. The embodiment of the 
invention comprises a globe having a sup- 
port. A plug rests upon and is carried 
by the globe, the globe having a plain 
substantially cylindrical rim or top upon 
which the plug rests. A swelled portion 
extending from the lower edge of the top 
forms the shoulder. The body portion 
tapers downwardly from the shoulder to 


Arc LAMP GLOBE. 


a narrow neck, this body portion being 
smooth and plain and the shoulder being 
corrugated to provide an increased 
radiating surface. 
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The Telephone in New Zealand. 

According to the report of the post- 
master-general of New Zealand, the tele- 
phone system of that country is being 
extended as follows: in 1903 there were 
1,161 kilometres of telephone lines, con- 
sisting of 15,823 kilometres of wire. In 
Wellington there were 2,103 subscribers; 
in Auckland, 1,707; in Dunedin, 1,579; 
in Christchurch, 1,479; in Wanganui, 
425; in Napier, 334; in Invercargill, 335, 
and in New Plymouth, 320. In addition 
there were four other places with between 
200 and 300 subscribers. There were 
nine places with between 100 and 200; 
six with between 50 and 100, and fifty- 
three with less than fifty subscribers. Up 
to April, 1904, £1,053,692 was paid by 
the treasury for the construction of tele- 
phone and telegraph lines. 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


DISUUSSION OF THE MAXIMUM DISTANCE 
TO WHICH POWER CAN BE ECO- 
NOMICALLY TRANSMITTED. 


The 192d meeting of the American 
Institute of Electrical Engineers was held 
at Carnegie Hall, New York city, Friday 
evening, December 23, 1904. President 
J. W. Lieb, Jr., was in the chair. 

The paper to be considered was by Mr. 
Ralph D. Mershon, New York city, and 
was entitled “The Maximum Distance to 
Which Power Can Be Economically 
Transmitted.” This paper will be found 
on another page of this issue. In it Mr. 
Mershon takes up the general conditions 
limiting long-distance transmission, and 
shows that the limit depends finally upon 
the cost of the conductors, and upon this 
alone. He then makes certain assump- 
tions, and upon these proceeds to find 
what the limits are. The power con- 
sidered, the distance of transmission and 
the voltages used are much greater than 
anything found at present, but the paper 
is intended rather as a glance into the 
_ future than as a consideration of present 
practice. ‘The most interesting result of 
this investigation is that, under the con- 
ditions assumed, the limiting distance of 
transmission will be fixed, not by atmos- 
pheric losses, but by economical considera- 
tions. This distance was found to be in 
the neighborhood of 550 miles. 

During the reading of the paper Mr. 
Mershon called attention to a slight error 
in Fig. 4. The power curve for 500,000 
kilowatts should come down to fourteen 
per cent at 700 miles. This will raise the 
curve in Fig. 5 to about 400,000 kilo- 
watts at the same distance. 

The discussion was opened by President 
Lieb, who dwelt upon the importance 
which the electrical transmission of power 
from waterfalls is assuming. All sections 
are actively interested in this country, 
particularly the West and the South. In 
Europe, Switzerland and Italy are well 
to the front in transmission development. 

Mr. H. G. Stott, New York city, spoke 
of the interest which this paper would 
have to capital in its relation to the elec- 
trification of steam railroads. He took 
up the question of reliability, and held 
that in a large system, if the interrup- 
tions during the year exceed one hour, 
the reliability is not satisfactory. He 
touched upon the possibility of trans- 
mitting power from Niagara to New 
York, as this would come within the limit 
found by Mr. Mershon. He, however, 
differed from Mr. Mershon in the method 
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of charging for power, as he did not be- 
lieve it just to the consumer to make a 
flat annual charge per kilowatt. Assuming 
Mr. Mershon’s selling price of $34 per 
kilowatt-year, and a load-factor of fifty 
per cent, he found that the price per 
kilowatt-hour would be about eleven cents, 
which would be prohibitive in competi- 
tion with a steam plant. On the other 
hand, he did not know of any place 
where a horse-power could be delivered 
at the switchboard for $10.90 a year. He 
did not believe in the use of synchronous 
motors on transmission lines, and he 
thought that the paper was too optimistic 
in the voltage considered. 

Mr. Philip Torchio, New York city, 
dwelt upon the application of Kelvin’s law 
in determining the economical distance of 
transmission. He thought that, in this 
treatment, sufficient allowance has not 
been made for decreased cost of the appa- 
ratus for a small increase in the plant. 
He dwelt upon the necessity of consider- 
ing the maximum energy drop, which 
should not be more than ten per cent 
when operating rotary converters, fifteen 
per cent for driving synchronous motors, 
and twenty per cent for induction motors. 
He thought the price of power for many 
years to come would be set by the cost 
of coal, and he gave figures showing the 
small part of the total coal consumption 
used in ‘generating electric power. The 
consumption of coal in this country is 
about 1,000,000 tons per day, and of this, 
only three per cent goes for producing 
electrical energy. This is insignificant 
compared with the whole, so that cheapen- 
ing electrical power will have little effect 
upon the average price of power. Mr. 
Torchio thinks that the greatest progress 
in the cheapening of power will be 
brought about by the development of a 
successful rotary gas engine. He thinks 
that $34 per kilowatt-year at the receiv- 
ing end is excessive, and from figures 
given in the United States census reports, 
he deduced a price of $22.72 as the aver- 
age yearly cost of power in this country. 
Should long-distance transmission, as 
considered by Mr. Mershon, come into use, 
it would be necessary to have a large 
steam reserve to ensure reliability. The 
systems then should be operated together, 
the steam plant carrying the peak and the 
transmission system furnishing the steady 
load. 

Mr. C. F. Wallace, Boston, Mass., said 
that transmission engineers had set 60,000 
volts as the limit, for the present at least, 
and that this figure has been decided 
upon, not as an economic pressure, but 
on account of reliability. He did not 
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think that the slight gain obtained by 
raising the voltage was sufficient compen- 
sation for the greater liability to break- 
downs incurred. He said that it was not 
proper to apply Kelvin’s law as had been 
done, and he believes that this law, as 
usually stated, is based upon an error. 

Mr. C. H. Parmly, of New York city, 
taking up the last point made by Mr. 
Wallace, showed that, if Kelvin’s law be 
applied under the conditions assumed in 
the paper, it might lead to an absurdity. 
The, law, as usually applied, considers the 
distance of transmission as the only va- 
riable; but this is incorrect as there are 
three variables. 

Mr. M. H. Gerry, Jr., of Helena, Mont., 
doubted the utility of mathematical in- 
vestigations into such problems as pre- 
sented in the paper. These always in- 
volved many assumptions based upon 
engineering knowledge, and, in any case, 
the accuracy of the results depended upon 
the experience of the analyzer. By chang- 
ing Mr. Mershon’s assumptions, it is pos- 
sible to make the limit of transmission 
anything between 200 and 2,000 miles; 
hence any attempts to find one solution 
of the general problem could be of little 
practical value. 

Dr. A. E. Kennelly, of Boston, Mass., 
sketched briefly the historical develop- 
ment of electrical transmission, and 
showed how the limits set at different 
times by engineers had been extended and 
reextended. Our experience should, there- 
fore, teach us that it is risky to 
try to determine the limits of future 
transmission by the conditions obtaining 
to-day. The paper of the evening was a 
study of certain assumptions, and the re- 
sults obtained seemed to him to be of 
considerable interest. 

Mr. C. F. Scott, Pittsburg, Pa., said 
that he had learned the risk involved in 
making prophecies, from personal experi- 
ence. It was not wise to prophesy too 
far ahead. The paper seemed to him to 
be of much value, as it is an examination 
of certain conditions, and these are based 
upon the wide experience of the author. 

Mr. C. L. de Muralt, New York city, 
sald that in Switzerland, which is the 
transmission country par excellence, 
power is sold at $20 per horse-power-year, 
or $30 per kilowatt-year. There, how- 
ever, coal costs about three times as much 
as it does here, and hence he did not 
think there was much chance for success- 
ful long-distance transmission in this 
country in competition with steam. 

Mr. P. G. Gossler, of Montreal, Quebec, 
objected to the figure of $22.72 as the 
cost of a kilowatt-hour, which has been 
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given by Mr. Torchio. The latter pointed 
out that this figure did not include many 
items of cost which entered into the de- 
livery price of power. These were ad- 
ministrative costs, maintenance, etc. 

Mr. Mershon, in reply to the criticisms 
of his paper, said that of course it was 
only an examination of certain assump- 
tions, but he believed that these assump- 
tions were fair, and that the results 
reached had real value. He thought that 
it is justifiable to charge a flat rate for 
power from water-power plants. - He 
pointed out that, in his paper, a concen- 
trated load at the end of the line had 
been considered, but, in practice, the load 
would probably be distributed along the 
line. This condition should be remem- 
bered. In regard to criticisms of Kelvin’s 
law, he did not think it was incumbent 
upon him to prove its correctness. 
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AN ELECTRICALLY OPERATED HIGH- 
WAY DRAWBRIDGE FOR SMALL 
WATERWAYS. 


BY H. G. TYRRELL. 


The accompanying plan shows an eco- 
nomical form of electrically operated 
drawbridge for small waterways. It was 
prepared by the writer as a competitive 
design for a crossing of the Miami & 
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two strands of rope instead of one the 
amount of the counterweight is reduced 
by half. The fixed end of the counter- 
weight rope is attached to the upper 
overhead lattice girder, and produces 
bending therein. The bridge is raised 
and lowered by means of four pinions 
working on racks attached to the corner 
towers. These pinions are connected 
through a series of shafts and gears to 
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SEcTION, PLAN AND ELEVATIUN OF ELECTRICALLY OPERATED Lirt BRIDGE. 


Long Life of a Railway Motor. 

A motor on the Sandwich, Windsor 
& Ambherstbury Railway, Windsor, 
Ontario, has been in operation for about 
eight years and has covered about 450,000 
miles. Aside from the replacing of 
brushes, turning up of commutator, and 
rebabbitting of bearings, nothing has been 
spent on it for repairs. The only wear 
ig on the commutator, which has been 
turned off three-eighths of an inch. The 
wearing depth of the segments was 
originally three-quarters of an inch, so 
that if the winding holds out, the motor 
should last for eight years more. 


Erie canal at New Bremen, Ohio, but 
can be used for any similar location with 
slight modifications. 

The canal is used for barges only, and 
the required clear head-room is twelve 
feet. As will be seen from the plan, the 
bridge has a clear roadway of twenty- 
eight feet, and two six-foot sidewalks. It 
has plank floor and steel joists. It con- 
sists of an ordinary deck-plate, girder, 


highway bridge, suspended .and counter- 
balanced by means of wire ropes, passing 
up and over sheaves at the top of the 
four corners. ‘The counterweights move 
up and down inside the towers. By using 


a ten-horse-power electric motor placed 
beneath the bridge floor. The motor and 
machinery directly attached thereto are 
encased in a wooden box to protect it 
from the weather. For oiling or inspec- 
tion, it can be reached by a movable panel 
or trap door in the bridge floor. The 
controller is placed against the bridge 
railing and is likewise enclosed in a 
wooden box. The electric current is taken 
from the street wires. The estimated 


quantities of material in the bridge super- - 


structure are as follows: 
Riveted steelwork, thirty-seven tons. 
Machinery, five tons. 
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Counterweight iron, twenty tons. 

Steel joist, six tons. 

Wire rope, 200 lineal feet. 

Ten-horse-power electric motor and 
equipment. 

Lumber, 6,000 feet. 

The estimated cost is $5,300. Before 
deciding on this form of bridge, a careful 
study was made of various other forms 
of movable bridges. Generally speaking 
all forms of lift bridges require expensive 
counterweights. In this case the cost of 
the counterweights alone is about twenty 
per cent of the entire cost of the super- 
structure. In nearly all other forms of 
lift bridges, the cost of counterweight 
greatly exceeds this amount. In the case 
of the South Halstead street lift bridge 
at Chicago the total weight of metal in 
the structure is 675 tons, and of this 
amount 290 tons or forty-three per cent is 
counterweight. This expensive feature 
applies not only to direct lift bridges, but 
also to all forms of bascule bridges, which 
are counterweighted to a greater or less 
extent. 

In the case also of swing bridges over 
a canal where only one waterway occurs, 
it is necessary either to build one-half 
of the bridge over the land, where it is 
not required, excepting for a counter- 
balance, or to use a bob-tail draw with 
sand or cast-iron counterweight, either of 
which arrangements is expensive. 

The retractible form of draw, similar 
to the new Summer street bridge in 
Boston, which rolls back on a track at 
an angle of forty-five degrees to the canal, 
is likewise expensive, inasmuch as a large 
part of the bridge must be built over the 
land in order to give room for mounting 
it on trucks. The trucks and track and 
the excavated recess for the bridge when 
it is rolled back into its open position, 
all add to the cost. 

The ordinary type of drawbridge, such as 
is commonly used on this and other canals 
for small roadways, will not apply for 
wide roadways with sidewalks. The ordi- 
nary drawbridge in rural districts on the 
Miami & Erie canal has a roadway of 
from twelve to sixteen feet, and is a bob- 
tail swing. The normal width of the 
canal is fifty feet, so as to allow three 
boats, each fifteen feet wide, to pass each 
other. But at crossings the canal is fre 
quently narrowed to about thirty-two feet, 
and the cost of the drawbridge reduced ac- 
cordingly. This type of draw is opened by 
the pressure of the boat on the side of the 
bridge, and after the barge has passed the 
bridge comes back automatically into its 
Closed position, A bumping timber backed 
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with springs is bolted to the side of the 
bridge to receive the blow of the barge 
as it strikes the bridge and opens it. 
These bridges are very common along the 
canal, and are satisfactory for rural dis- 
tricts and light travel. But where wide 
roadways and sidewalks are required, to 
accommodate city travel, this light bridge 
is no longer practicable. 

The estimated cost of some other forms 
of bridges for this same location is as 
follows, in each case the estimate is based 
on providing a fifty-foot clear waterway. 

A double leaf bascule, with leaves 
meeting in the centre of the canal, and 
towers on both sides, with a platform 
sixty feet long, would cost $5,700. 

A single, retractible draw, similar to 
the new Summer street bridge in Boston, 
would cost $7,300. In this case the length 
of platform required is seventy-five feet 
on one side and 115 feet on the other. 

A bob-tail swinging plate girder draw, 
with sand counterweight, would cost 
$5,400. The length of platform in this 
case is ninety feet. 

A revolving truss draw span with arms 
of equal length, and a platform of 140 
feet, would cost $6,700. 

Comparative estimates are, therefore, 
as follows: 

Tower lift bridge, $5,200. 

Double-leaf bascule, $5,700. 

Single retractible draw, $7,300. 

Bob-tail plate girder swing, $5,400. 

Revolving truss span, equal arms, $6,700. 

The bridge can be opened by electric 
power in one minute, and it appears to 
fill all the requirements of the location. 

A set of ordinary crossing gates is 
necessary, one at each end of the bridge, 
which are lowered when the bridge is 
open. 


Progress in the Manufacture of 
Artificial Carbons. 

At a recent meeting of the German 

Chemical Society a paper was read by 


J. Zellner, describing the progress which 


has taken place in the manufacture of ar- 
tificial carbons. This industry has de- 
veloped during recent years on account of 
the growth of the electrolytic industries. 
Artificial carbon was formerly manu- 
factured from bone-black, but as this was 
not sufficiently abundant, wood charcoal 
was substituted, and anthracite coal later 
took the place of the wood. In the manu- 
facture of carbons for primary batteries, 
the principal modification which has taken 
place has been the substitution of hv- 
draulig pressure for agglomerating the 
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mixture of graphite and manganese 
dioxide, instead of baking. The older 
process caused a partial reduction of the 
manganese dioxide. Carbon dynamo 
brushes now contain about one-third of 


copper dust, one-third carbon, and one- 


third pitch. The attempt to reduce the 
resistance of the brush by the addition of 
copper is not entirely satisfactory, because 
the unequal coefficients of expansion of 
copper and carbon make it impossible to 
maintain a constant and close contact be- 
tween the two. Among the carbons for 
arc lamps, the Bremer carbons have been 
improved considerably, and the lamps are 
now coming into use. These carbons con- 
tain alkaline fluorides and alkaline earths, 
with the addition of borates and silicates. 
Formerly the salts were added to the car- 
bon by plunging the carbon rod in a 
saline solution. This gave poor results. 
At present the powdered material is mixed 
with five per cent of the fluoride, then 
pressed into shape and baked. Three 
qualities of carbon are manufactured— 
those giving a yellow light, which con- 
tain calcium fluoride; those giving a red 
light, which contain strontium fluoride; 
and those in which the light is white with 
green reflections. These contain barium 
fluoride. Wedding has shown that the 
yellow flame gives the clearest illumination 
and is most advantageous. He found that, 
with an increasing proportion of the salta 
of from eight to forty per cent, the amount 
of light given out increased, while the 
consumption of energy decreased. At- 
tempts to improve the regulation of flam- 
ing arcs have been made by placing the 
salts in a core of the carbon and by 
adding to them from ten to fifteen per 
cent of potassium silicate. The carbons 
can be made to give almost any color. 
A mixture containing calcium and mag- 
nesium fluoride gives a long, reddish are 
which is very clear and stable. Other 
materials have been added to the carbon, 
such- as infusible earths, nitrates of 
thorium, zirconium, and oxides of ti- 
tanium, vanadium, etc., with encouraging 
results. Attempts to construct carbons 
containing calcium carbide have been un- 
satisfactory, because of the effect of 
moisture. When these enriching sub- 
stances do not dissociate easily, they act 
simply to color the flame; but when dis- 
sociation takes place, the increases in 
the conductivity of the are increases iis 
length. The fluorides act in the latter way 
and give the best results.—La Revue 
Pratique UElectricité (Paris),  Decen- 
ber 5. 


1106 


Vol. 45—No. 27 


Reviews of Current Engineering and Scientific 


Graphical Determination of the Characteris- 
tics of the Compound Dynamo. 


In this article M. C. E. Guilbert dis- 
cusses briefly the magnetic conditions 
which occur in the compound dynamo, 
and gives a graphical method of deter- 
mining the voltage of the compound ma- 
chine under load, from the no-load char- 
acteristics and the load characteristic of 
the dynamo run as a shunt machine. 
Taking the no-load characteristic, and 
drawing the field resistance of the line, 
this intersects the characteristic at the no- 
load voltage. If, from this point, a hori- 
zontal line be drawn, equal in length to 
the ampere-turns of the series coil, and 
from the end of this line another line 
be drawn parallel to the resistance line, 
the point of intersection of this third line 
with the load characteristic will give the 
terminal voltage of the compound ma- 
chine under load. This applies to ma- 
chines wound for over or under-com- 
pounding, and by a similar construction 
the number of series ampere-turns re- 
quired to give any voltage required, under 
any load, will be found easily. —Trans- 
lated and abstracted from L Éclairage 
Électrique (Paris), November 26. 


A 


Comparative Designs for a Ten-Kilowatt 
Dynamo. 

In this article Mr. J. W. Burleigh com- 
pares five designs of dynamos for ten 
kilowatts. The first type is the Man- 
chester; the second, the horseshoe; the 
third, the ordinary four-pole; the fourth, 
a modified ironclad type, and the fifth, 
the so-called zone type. In the latter the 
armature is encircled by a single mag- 
netizing coil. There are four pole-picces, 
though, in effect, only two poles. ‘The 
design causes a somewhat unusual dis- 
tribution of the magnetic flux. In all 
types the same armature is used, except 
in the four-pole machine, where the wind- 
ing was necessarily a little different, call- 
ing for an extra slot. The Manchester 
type is well adapted for an open-type 
dynamo or motor, but is not suitable for 
the enclosed type. The same remark ap- 
plies to the horseshoe type. The cost 
of the material in these two is practically 
the same, though the horseshoe type is a 
little better than the Manchester, due to 
a lack of joints. On the other hand, the 
Manchester type is better from a commu- 
tating standpoint. The last three types 
are all suitable for open or enclosed ma- 
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chines. The four-pole type will be com- 
paratively expensive in labor cost, though 
costing less for material than the iron- 
clad type. It is thought that the latter 
would, on the whole, be cheaper than the 
four-pole type. The zone type is very 
compact, requires little material, and 1s 
thought to be the cheapest construction 
on the market. Due to the distribution 
of flux, the commutating is excellent under 
all loads. From a table of costs it 1s seen 
that the material for the ironclad type 
costs the most. Next comes the horseshoe, 
followed closely by the four-pole type. 
The material for the zone type costs only 
two-thirds as much as that of the cheapest 
of the other four—Abstracted from the 
Electrical Review (London), December 9. 
e 
A New Type of Oil Fuse. 

Exhaustive tests were recently carried 
out at the works of the Lahmeier Com- 
pany, Frankfort a. M., Germany, with a 
view to determining a suitable type of 
high-voltage fuse. The first attempts 
were made with a fuse submerged in oil, 
which gave satisfactory. results up to ten- 
sions of 10,000 volts; but the explosion 
caused by the melting of the fuse was 
considerable and tended to scatter the oil. 
A satisfactory fuse of this type requires 
such a large volume of oil as to make 
it commercially impracticable. It was 
also found that the cooling effect of the 
oil on the fuse made the latter unreliable. 
It was, therefore, decided to try a device 
in which the fuse proper was not sub- 
merged in oil, but in which oil was used 
to extinguish the are after it had been 
formed. The device consists of a glass 
cylinder with terminals at the top and 
bottom. The fuse proper is placed within 
an inverted cup of insulating material. 
This cup is closed at the top and open 
below, and is placed partially submerged 
in the oil, though the latter can not come 
in contact with the fuse. Contact is 
made with the fuse by a clamp at the 
top, with two flexible copper wires at- 
tached to its lower extremity, and passing 
down to the socket at the bottom of the 
glass tube. There is also a spiral spring 
attached to the lower end of the fuse. 
When the fuse is melted, the spring draws 
it down under the oil. At the same time, 
the vapors are forced out at the bottom 
of the cup through the oil. This cools 
them and extinguishes the are. This con- 
struction is found to give satisfactory re- 


sults. A circuit may be fused so that it 
will carry its normal load indefinitely. It 
will carry continuously an intermittent 
overload of fifty per cent. It will carry 
an overload of eighty per cent for five 
minutes, and melt in less than two 
minutes if the load be doubled. Some 
curves are given, showing the relation be- 
tween the diameter of the fuse wires, the 
current which will fuse it, and the time.— 
Translated and -abstracted from L’Elec- 
tricien (Parts), December 10. 
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Electric Power Distribution in South Wales.’ 


The South Wales Electric Power Dis- 
tribution Company is now in active opera- 
tion, and is supplying power to a large 
number of collieries and other works in 
the South Wales industrial district. The 
connections amount to about 9,000 horse- 
power. By far the greater part of this 
load is for actual power supply. The 
company’s district covers an area of 1,034 
square miles, but within this district are 
several towns which have municipal 
plants, and for this reason exclude the 
system of the South Wales company. The 
district may be divided into four parts, 
each supplying from its own generating 
station. The largest of these is the Tre- 
forest, where current is generated at 
11,000 volts, three-phase, twenty-five 
cycles per second. At Cwmbran the same 
pressure and frequency have been adopted 
for the longer feeders, but 2,200 volts 
has been deemed sufficient for the works 
near the station. At Bridgend the press- 
ure is 3,000 volts, two-phase, sixty cycles, 
and at Neath it is 2,200 volts, two-phase, 
fifty cycles. The high frequency of the 
latter stations was adopted partly be- 
cause of the supply of alternating current 
for lighting to the local authorities, and 
partly because the Bridgend station had 
to be started as early as possible, and the 
sixty-cycle machinery was available from 
the start. The company purposes using 
high voltages—possibly 30,000—for the 
long transmissions. The output of the 
Treforest station is at present only 5,000 
kilovolt-amperes, but provision has been 
made for increasing this by 150 per cent. 
In this station all the boiler-house 
auxiliaries are electrically driven. The 
generating station contains two three- 
phase Willans-Ganz alternators, direct- 
connected to Willans and Robinson en- 
gines. These are the largest engines the 
latter company has ever built. The alter- 
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nators generate current at 11,200 to 
12,000 volts on each phase, and are star- 
wound. The neutral point is not earthed. 
This plant has been provided with a de- 
vice for charging the mains before they 
are connected to the generators. The 
distributing cables are three-core, lead- 
covered cables, armored with galvanized 
steel wires. The insulating material is 
a fine manila paper, thoroughly impreg- 
nated with bitumen and fine oil. The 
cores, after being twisted together, are 
passed through a wax and bitumen com- 
pound, and then covered with a lead 
sheath. They are tested at 20,000 volts, 
and this test is repeated after laying and 
jointing. The cables are laid on the solid 
system in earthenware ducts, and are sup- 
ported in these ducts by wooden bridges 
At the Cwmbran station there are only 
two 300-kilowatt units, but larger units 
will be installed shortly. The substations 
at present are nearly all fitted with sta- 
tionary transformers. One exception is 
that of a large iron and steel works, 
where continuous current is preferred. 
Here a motor-generator has been erected. 
At the Wellman furnace an electric 
charger for charging open-hearth furnaces 
is operated by means of four series motors, 
each having its own controller. But a 
few seconds are occupied in charging the 
furnace, the only hand labor required 
being the manipulation of the controllers 
on the cab of the discharger and the 
opening of the furnace door. The largest 
motor on the South Wales company’s 
mains is a 400-horse-power induction 
motor running on a 2,000-volt, twenty- 
five-cycle, three-phase supply from the 
Cwmbran station. This motor drives 
two sets of rolls at a wire-drawing mill. 
The greatest part of the output of the 
svstem is taken up in the “main and 
tail” haulage gear at various collieries. 
These motors are geared so as to give two 
speeds, either of which can be thrown in 
without stopping the motor. The speeds 
are eight and five miles an hour. These 
equipments are usually driven by three- 
phase, variable speed motors rated at 
from 200 to 300 horse-power, 440 volts, 
twenty-five cycles. When the district has 
been a little more developed, it is intended 
that all the power-houses shall be oper- 
ated in parallel.—Abstracted from the 
Electrician (London), December 2 and 9. 
P 
An Electric Truck Test. 

The electrie truck for the delivery of 
merchandise has been in extensive use in 
and around the larger cities for a num- 
ber of years, and with a view to ascertain- 
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ing the exact working conditions, a test was 
made on three electric trucks of standard 
manufacture, and used by a firm in Man- 
hattan and Brooklyn. The test, which is 
here described by Mr. W. S. Timmis, 
extended over a period of four months, 
and the results represent actual conditions 
as found in ordinary practice. The trucks 
were run every working day when they 
were in condition. The result of the test 
of one truck—which is a representative 
average of the three—is given. ‘The 
trucks were in use between Manhattan 
and Brooklyn, delivering merchandise 
from Brooklyn to Manhattan, and were 
subjected to rather hard usage, incident 
to crossing ferries and running on bad 
streets in Brooklyn. The record of 
each test run was made up on a 
eard, on which was noted the hour 
of departure, the time of each stop, 
and the time between stops. If there was 
any unusual delay in the trip, the cause 
was noted. The estimated mileage be- 
tween each stop was also entered. At the 
head of the card the voltage at ten am- 
peres, the weight and the number of cases 
or packages on the truck were entered, 
both at the time of departure and return. 
A summary of the test of one truck, and 
the average cost of running one of the 
three trucks for one year, are shown in 
the following table: 


Duration of test, four months 120 days. 
Number of working days dur- 

ing “OSU ec oc oe ean e 109 days. 
Number of days truck was 

in operation .............. 90 days. 
Percentage of days in com- 

MISSION: oad 65:2 oa ee hee ee 88.6 % 
Total miles run, going and 

COMING (2 2504 ex6-< dew aida OS 1,542 miles. 
Average distance per day...... 17.13 miles. 
Actual running time per day 3.766 hours. 
Average miles per hour...... 4.53 miles. 
Average miles per trip...... 10.28 miles. 
Average trip per day.......... 1.71 
Total weight carried.......... 323 tons. 
Average net load when start- 

TIE oes cae n e te eae eee ee 3,915 Tbs. 
Average net load carried per 

GAY? oaee Vices deere eee 7,183 Ibs. 
Cost to operate per mile, going 

and coming .............0-. 49.5 cents. 
Cost per ton-mile, estimating 

forty per cent mileage as re- 

turning empty.............. 35.5 cents 


Cost to operate per day (effec- 
tive service)........... 66. $8.32 
Cost to operate per year..... 


Above cost itemized as follows: 


Interest and depreciation..... $200 
Automan, $15 per week....... 780 
Charging, 80 cents per day, 300 
JAYS- ddiusuuwecen AE 240 
TITOS preeneg tan ea mame a eae oe 270 — 
Motor repairs .. 6... -26:42..2. 20 
Batteries, repairs and renewals 650 
Running gears ............66. 140 
$2,300 


Two-horse trucks ean be obtained im the 
vicinity at the rate of $5.50 per day, and 
by the week of six days at $30 per week. 
The charging of the trucks was done on 
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the owner’s premises from its own plant. 
A direct-current, 230-volt, three-wire sys- 
tem was used in the building, and current 
was taken from the two outside wires 
for power at 230 volts, and from either 
outside wire and the neutral for lighting 
at 115 volts. The trucks are charged 
from the lighting circuit, and to avoid 
the danger of overloading one side of the 
line, a motor-generator balancing set, of 
sufficient capacity to take care of two 
trucks on either side of the line, was in- 
stalled. A specially designed charging 
switchboard was built and erected, pro- 
vided with four, two-pole, double-throw 
switches. Two of these were placed on 
one side of the neutral, and two on the 
other. Four trucks could be charged 
simultaneously, and the double-throw 
switches enabled them all, or a portion of 
them, to be charged, either at the ship- 
ping platforms or in the auto-house. The 
switchboard is provided with “I-T-E” 
overload and underload circuit-breakers. 
The charging was done at night, and 
consumed about four hours. The expen- 
sive parts of the electric truck are the 
batteries, tires and gears. The battery 
problem is of long standing, and its diffi- 
culties are not lessened by placing it on 
a moving vehicle, the vibration of which 
causes a breaking down of the elements. 
Various forms of wood and rubber sepa- 
rators and plate envelopes have been tried. 
The tire problem is receiving much atten- 
tion, and dependable tires at a moderate 
price may be looked for. ‘The gearing 
should undoubtedly be enclosed and made 
dust-proof. The cost to operate an elec- 
tric truck per ton-mile was 35.5 cents. 
The cost per ton-mile on the Lake Shore & 
Michigan Southern Railway for the past 
ten years has been 5.25 mills, which 
clearly shows a large margin in favor of 
a smooth metal road and a dependable 
motive power. Under the conditions of 
load and character of delivery, it is 
thought that three two-horse trucks will 
be able to do the same amount of work 
as the three electric trucks, as shown in 
the result of these tests —Abstracted 
from the American Machinist (New 
York), December 22. 

Annual Meeting of the Electrical 

Trades Association of Chicago. 

The annual meeting and banquet of the 
Electrical Trades Association of Chicago, 
Ill., was held at the Grand Pacific Hotel, 
Chicago, Nl., on December 2. The 
attendance was larger than at any previous 
meeting. After the president’s address, 
officers were elected for the ensuing year, 
as follows: president, E. R. Gilmore; vice- 
president, Seymour Guthrie; secretary 
and treasurer, F. P. Vose.  Hxecutive 
committee: Thomson T. Stacey, E. 8. 
Kennedy and Frank Beardslee. James 
Wolff was elected as representative to the 
National association. 
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Electric Ignition in Motor Cars. 

At a recent meeting of the Automobile 
and Cycle Engineers’ Institute, of Great 
Britain, Sir Oliver Lodge read a paper 
entitled “Ignition as Applied to Internal 
Combustion Engines.” He first explained 
the principles of this prime mover, and 
those governing the ignition of inflam- 
mable mixtures of air and gas or vapor- 
The existing types of apparatus were de- 
scribed briefly. 

The most interesting part of this 
lecture is that in which the speaker de- 
scribed a new form of ignition apparatus, 
designed to avoid the difficulties met with 
in those now used. This device is illus- 
trated in the accompanying diagram, 
which shows a coil that charges two 
Leyden jars. The outer coatings of these 


jars are connected together by a path of 
high resistance corresponding to a leak. 
This may be a piece of wet string or 
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SPARN GAP 
A New Form or [IGNITION APPARATUS. 


other poor conductor. When the Jars are 
fully charged, they spark across at the gap 
A, and, at the same time, a violent spark 
occurs at B. This latter spark completes 
the discharge of the jars, and if it be 
prevented from taking place, the spark 
at A becomes weak. The discharge 1s 
oscillatory and has a high frequency, but 
it does not obey the laws controlling ordi- 
nary currents. In character it is well 
suited for the ignition of internal com- 
bustion engines. The wires connected to 
B are at zero potential during the charge. 
There is no need that they should be 
insulated then, nor is insulation necessary 
during the short time of discharge, for 
the current will not leave the wire or 
avoid the spark-gap. This was illus- 
trated by placing the gap B, under water, 
together with a portion of the bare wire. 
The spark is not diminished, and went on 
as usual until the tumbler containing the 
water broke. The spark-gap terminals 
were covered with a mixture of oil and 
lamp-black, and they were connected by 
a piece of are-lamp carbon without in 
any way affecting the spark. The effect 
is due to the tendency of an oscillating 
current to keep to a straight conductor. 
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The American Association for the 
Advancement of Science and the 
American Physical Society. 

The annual meetings of the American 
Association for the Advancement of 
Science and the American Physical So- 
ciety are being held in Philadelphia, Pas 
in “Convocation Week,” from December 
26, 1904, to January 2, 1905. 

The presiding officers are Professors 
W. F. Magie, the vice-president of section 
B, and Professor Arthur G. Webster, 
president of the American Physical 
Society. 

The opening session of section B was 
held on Wednesday after the adjourn- 
ment of the general session, about 11 
o'clock A. M., at which time the section 
organized, elected committees and listened 
to the reading of papers. The reading of 
papers was continued on Thursday. 
At 2.30 P. M., the retiring vice-president, 
Professor Edwin H. Hall, delivered the 
vice-presidential address, on “A Tentative 
Theory of Thermoelectric Action.” 

On Friday, December 30, the annual 
business meeting of the American 
Physical Society was held, and on this 
day the programme consisted of papers by 
members of this society. 

The following papers of interest to 
electrical engineers were announced : 

“Note on the Mirror-Telescope-Scale 
Mcthod,” by George F. Stradling, Phila- 
delphia High School. 

“Velocity of Sound in Gases at the 
‘Temperature of Liquid Air—Preliminary 
Note,” by Samuel R. Cook, Cornell Uni- 
versity. 

“Some Convenient Laboratory Appa- 
ratus,” by Horace C. Richards, University 
of Pennsylvania. 

“Experimental Study of the Use of 
Weston Instruments for Ballistic Mag- 
netic Testing,” by Albert F. Ganz, Stevens 
Institute of Technology. 

“Explanation and Demonstration of 
the Poulsen Telegraphone,” by Z. B. 
Babbitt, New York city. 

“The Electromagnetic Theory and the 
Velocity of Light,’ by Henry T. Eddy, 
University of Minnesota. 

“Experiments on Resonance in Wireless 
Telegraph Circuits,’ by G. W. Pierce, 
Harvard University. 

“The Ratio of Electrical to Gravita- 
tional Forces,” by Bergen Davis, Columbia 
University. 

“A Measurement of the Thomson 
Thermoelectric Effect in Iron,” by Edwin 
H. Hall, Tlarvard University. 

«A Contribution to the Theory of 
Thermo-electromotive Force,” by C. B. 
Thwing. Syracuse University. 

“The Tuning of Thermoclectrie Te- 
ceivers for Hlectrie Waves”? by A D. 
Cole, Ohio State University. 

“The Capacity and Resistance of 
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Aluminum Anode Films,” by C. McC. 
Gordon, Central University. 

“Note on the Use of Sensitive Quadrant 
Klectrometers,” by J. C. McLennan, Uni- 
versity of Toronto. 

“On the Decay of the Excited Radio- 
activity from Natural Causes,” by Miss 
L. B. Johnson. 

“On the Secondary Radiation Excited 
in Metals by the Gamma Rays from 
Radium,” by H. F. Dawes. 


The “ Question Box” of the National 
Electric Light Association. 

Mr. Homer E. Niesz, editor of the 
“Question Box” for the Denver-Colorado 
Springs meeting of the National Electric 
Light Association, has sent out over 7,000 
letters to companies and individuals in 
the clectrical field asking them to submit 
questions to be grouped under the follow- 
ing headings: 

A—Buildings. ‘ 

B—Water-wheels. water power, etc. 

C—Feed water, heaters and pumps. 

D—Fuel. 

E—Boilers and mechanical stokers. 

F—Forced draught, blowers, stacks. 

G—Piping, condensers, etc. 

H— Engines. 

I—Turbines. 

J—District heating. 

K—Generators and exciters. 

L—Storage batteries and boosters. 

M—Switchboards, instruments and sta- 

tion wiring. 

N—Belts and shafting. 

O—Oil and waste. 

P—Overhead lines. 

Q—Underground lines. 

R—Transformers. 

S—Lamps—are, incandescent, etc. 

T—Heating, battery charging and power. 

U—Meters. 

V—Advertising. 

W—Contracts and rates. 

X—Accounting and statistics. 

Y— Management. 

7,—Miscellaneous. 


Mr. Niesz not only desires questions 
from those secking information, but he 
appeals to the missionary spirit in those 
who have solved difficulties for themselves, 
and asks them to send questions to which 
they have found solutions, together with 
the replies, for the benefit of others. 

——-— ae 
Electrical Contractors’ Association 
of New York State. 

The Electrical Contractors of New 
York State will meet in annual session 
at Troy, January 17, 1905, as the guests 
of the Eastern New York Local. It is 
expected on that occasion to have a large 
number of members in attendance, and 
also several officers of the National 
Electrical Contractors’ Association, with 
others prominent in the electrical field. 
A souvenir programme of the meeting and 
entertainment will be issued. The com- 
mittee at large is as follows: F. W. New- 
man. M. Havens. Jr.. T. H. Bell, M. L. 
Barnes. V. S. Clute, E. E. Sheldon, A. J. 
Clute, A. I. Payton, F. L. Frost, adie A 

turns, W. ©. Finch, W. F. Hahn, A. H. 
Morrison, Sevinour Taylor, E. Q. Ber- 


nard. Frank L. Welch. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Ohmer Fare Register. 
The Ohmer Fare Register Company, 


Dayton, Ohio, manufactures a fare register 
for which there are claimed many feat- 


Rasy? ; = 
E 


521 = 
THIS REGISTERS AND @ 
| f orca THE FARE PAID ion 


>>> > PIP Cc 


A 
: 
+ 
“se 


J 


simultaneously indicated at various places 
about the car—on the platform, on the 
inside of the partitions, or in special com- 
partments of interurban cars. It makes 


Fia. 1.—OHMER FARE REGISTER AND Diar PIECE. 


ures of originality and great merit. The 
proposition of securing from an employé 
the full amount of cash represented by 
the fares collected during a car run is one 
which has taxed the ingenuity of inventive 
spirits for a number of years. Beginning 
with the simple manually-operated punch, 
the evolution of fare registers has gone 
on until there are now on the market 
many forms of elaborate registering de- 
vices, all designed for the protection of 
the company and the detection of dis- 
honest or careless employés. 

The Ohmer fare register carries out a 
number of essential operations in the 
handling of passenger traffic. Not only 
is this system applicable to inter-city runs, 
but for interurban service, where several 
rates of fare must be charged, the possi- 
bilities are very extensive. 

The accompanying illustrations show 
the typical features of the Ohmer fare 
registering device. Fig. 1 shows the car 
register and the dial piece, which may be 
mounted in separate places. Fig. 2 shows 
the record which the register causes to 
be made. 

This instrument makes separate regis- 
tration for each fare collected, the differ- 
ent kinds of fare being registered sepa- 
rately. It keeps a separate printed record 
of the collections of each conductor. It 
shows a separate indicator for each kind of 
fare registered. The fares registered are 


a total registration of all fares, irrespec- 
tive of the class. It indicates the direc- 
tion in which the car is moving. It prints 
the number of fares in each class for each 
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The roads adopting the Ohmer register 
have the free use of the Ohmer system. 

Fig. 2 shows the printed statement 
taken from the register at the close of 
each day. The vertical columns repre- 
sent the diffierent classes of fares which 
are marked above them. The single 
column at the left contains the trip num- 
bers, while on the right the columns 
designate the number of the register, the 
month and day, and the badge numbers 
of the inspector and of the conductors 
who had the car during the day. The 
lowest row of figures indicates the state- 
ment of the register at the beginning of 
the day, as taken by the inspector, and 
the top row the statement at the end of 
the day. The conductors print impres- 
sions at the beginning of each trip, and 
also when they relieve one another and 
are relieved. The two rows of figures at 
the bottom are duplicates of the in- 
spector’s statement at the beginning and 
end of the day, respectively. They show 
the totals for the car, and may be used 
by the auditor or sent to non-resident 
officials. As the figures run consecutively, 
and the closing statement for one day is 
always the opening statement for the 
next, there is no loss of record if a sheet 
should be destroyed. The system includes 
a ledger page, on which the collections of 
a car in detail by conductors are entered ; 


Fia. 2.—PRINTED STATEMENT FROM OHMER REGISTER. 


half-trip. It prints the trip number, the 
month and day, the number of the reg- 
ister, the number of each conductor, the 
number of the motorman if desired, and 
shows the platform time he takes and 
leaves the car. 


a monthly summary, on which the totals 
for the month of the separate cars are 
entered from daily report pages, and an 
annual summary. In addition to this 
there is a special record for the conductor’s 
efficiency during the year, which is made 
the basis of promotion or dismissal. 
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Transformer for Thawing Out 
Frozen Water Pipes. 


Within the last year or two considerable 
attention has been called to the applica- 
tion of electric currents to the thawing 
out of frozen water pipes. For this serv- 
ice, in almost every instance, a special 
form of transformer has been adopted. 
The large public service corporations have 
found it possible to establish a considerable 
revenue through this form of service. 

In order to satisfy a demand for a 
special type of transformer the General 
Electric Company, Schenectady, N. Y., 
has placed upon the market a distinctive 
stvle of apparatus. This transformer is 
shown in the accompanying illustration. 


The outfit has been designed to with-: 


stand rough handling and outdoor service. 


TRANSFORMER FOR THAWING FROZEN WATER 
PIPES. 


It is compact and, at the same time, all 
parts are accessible. Adjustments over 
wide ranges of both secondary voltage and 
current are readily made, and the outfit 
is simple to handle, portable and compara- 
tively inexpensive. 

The transformer is designed to operate 
on circuits varying from 2,000 to 2,300 
volts, sixty cycles, and its secondary volt- 
age and current may be readily adjusted 
from zero to seventy-five volts and zero 
to 400 amperes by means of an adjustable 
cord or flux shunt controlled by a hand- 
wheel and locking device. 

The transformer core has three hori- 
zontal legs, with a closed magnetic circuit 
at the ends. Flat, pancake coils are 
threaded on the middle leg and spaced 
apart so as to permit an adjustable flux 
shunt to move up and down between the 
primary and secondary coils. This device 
constitutes a bridge, arranged to shunt a 
varving amount of the primary flux out of 
its normal path through the secondary 
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coil. When the shunt is in the lowest posi- 
tion it diverts the primary flux from the 
secondary coil, but when in its highest 
position permits practically all the flux 
to thread the secondary coil. At inter- 
mediate positions, corresponding amounts 
of flux thread the secondary coil. 

The leads of the primary coil are 
brought out to a suitable connection board 
on the side of the transformer. On this 
connection board are mounted primary 
switches, fuses and an ammeter. The ter- 
minals of the secondary coil are brought 
out to heavy lugs at the end of the trans- 
former, from which cables can be run to 
the pipes to be thawed. 

The outfit complete, including trans- 
former, switches, cover and meter, weighs, 
approximately, 1,200 pounds. It is 
mounted on four broad, flanged wheels, 
to permit its being quickly loaded on a 
wagon bed or sleigh. The space occupied 
by the transformer is about twenty by 
thirty inches, with a height of thirty-six 
inches. 
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New Types of Plugs and Receptacles. 


A new application of marine fittings is 
shown in Fig. 1 of the “Russell” water- 
proof floor receptacle and plug. The part 
section and part transparent cut shows the 
union nut carried by the plug, holding the 
plug securely in place in the box, and at 
the same time making a water-tight joint 
about the neck of the plug by means of 
the gasket. The smaller nut on top of 
the plug is a means for drawing a soft 
rubber cork into the taper neck of the 
plug to make a water-tight joint around 
the cable leading from the plug. This, 
it will be seen, not only cushions the 
cable outlet, but prevents foreign matter 
or moisture from entering the plug. 
When the plug is removed, a small flush 
cap carrying a gasket on the inner side 
is used to establish a water-tight surface 
to the box. These fittings are extremely 
compact, and have been designed to meet 
the general needs of floor outlets and easy 
installation. The company makes a 
specialty of water-tight receptacles, and a 
general line of marine lighting equipment. 

Something novel in the form of stage 
receptacles or pocket is shown in the ac- 
companying illustration, Fig. 2, which rep- 
resents the “Russell quick-break pocket.” 
This receptacle and plug has been de- 
signed to mect all the severe requirements 
of stage receptacle work, where twentv- 
five amperes or more are used from an 
outlet. The body part of this fitting is 
made of two heavy blocks of porcelain 
bolted together, and the inner surfaces of 
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the porcelain blocks carry contact 
plates to which the feeding wires are at- 
tached by terminal screws at each side 


of the box. The porcelains have a centre 
opening or throat from top to bottom and ` 


directly between the contact plates, to re- 
ceive the extension circuit plug. The 
plug is arranged with hinged contact 


WATER TIGHT 
WIRE OUTLET 
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Fig. 1.—MARINE FLUsH RECEPTACLE AND PLUG. 


arms, and when the plug is pushed into 
the throat of the box, these arms are 
thrown out and into contact with the ter- 
minals of the box. It will be seen from 
the illustration that the box terminals 
are widely separated and well away from 
the plug throat, so that when the plug is 
removed and the opening left open, any 


Fro. 2.—StTace Ligatinae RECEPTACLE 
AND PLUG. 


foreign matter falling into the throat can 
go on through and can not come in con- 
tact with the live parts. These fittings 
are a wide departure in construction and 
make-up from former devices of this 
kind, and are another of the interesting 
line of receptacles made by the Russell & 
Stoll Company, 48 Cliff street, New York 
city. 
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The Crouse-Hinds Harpoon Guy 
Anchor. 

The Crouse-Hinds Company, Syra- 
cuse,: N. Y., has recently placed upon 
the market a harpoon guy anchor for 
guying telephone, telegraph, electric light 
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the ground, it is attached to the guy wire 
and pulled out a distance of about six 
inches until the wings spread. 

The anchor is made of rolled steel, and 
weighs about twenty-two pounds. When 
closed, the wings measure four inches. 


Fic. 1.—HarPoon Guy ANCHOR, OPEN. 


and trolley wire poles. The anchor is 
shown in the accompanying illustrations. 
With this device it is unnecessary to 


Their spread is thirteen inches. The rod 
is one inch square and five feet long. 
The anchor is covered with a thick coat- 


Fia. 2.—HARPOON Guy ANCHOR, CLOSED. 


bore or dig a hole in the ground. The 
anchor is driven into the ground with 


ing of non-corrosive paint. A large num- 


ber of telephone and electric light com- 


thirty or forty blows of a twelve-pound panies are using this device. 
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Fig. 3.—Drivinac Harpoon Guy ANCHOR. 


sledge. Although it is unnecessary, it 1s 
sometimes desirable to start a hole with a 
digging bar, in order that the anchor may 
be in a convenient position to be driven 
into the ground. The hole need not be 
more than two and one-half feet deep, 
nor more than four inches in diameter. 
When the anchor is driven full length into 


The Record Run of the Westinghouse 
World’s Fair Turbine. 

A memorable incident of the morning 
following the close of the St. Louis Expo- 
sition was the formal shutdown and in- 
spection of the 600-horse-power Westing- 
house steam turbine generating unit in the 
Palace of Machinery after a continuous 
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run of over 3,962 hours—a performance 
which has had no parallel in steam tur- 
bine history. This machine was started 
on its long run at 9.20 on the morning 
of Monday, June 20, shortly after its in- 
stallation at the fair, and was stopped at 
11.32 on the morning of Friday, De- 
cember 2. During the five and one-half 
months that the unit was in operation it 
supplied current for light and power 
throughout the Westinghouse exhibits in 
the palaces of machinery, electricity and 
transportation. Charles F. Foster, chief 
operating engineer of the exposition, H. 
M. Holman, supervising engineer at the 
government exposition gas engine tests, 
formerly president of the St. Louis board 
of public works, and a number of West- 
inghouse representatives, including Wal- 
lace Franklin, of Detroit, C. C. Chappelle, 
of Chicago, and W. K. Dunlap, managing 
director of the Westinghouse exhibits, 
were present when the engine was stopped. 
It was found to be in perfect condition, 
and there were no signs of wear, the bear- 
ings still retaining the tool marks as they 
had come from the shops. 

There have been at least two instances 
on record in America in which piston 
engines have been run continuously for 
about the same length of time as that of 
the record run of the Westinghouse tur- 
bine. The remarkable feature of the tur- 
bine run, of course, was the maintenance 
under load of a speed of 3,600 revolutions 
a minute for such a long period. From 
8.30 in the morning to 10.30 in the 
evening, the load carried throughout the 
exposition varied from twenty-five per 
cent underload to twenty-five per cent 
overload. The total number of revolu- 
tions almost touched the billion mark— 
855,792,000. 
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Ammeter for the Secondary Current 
of Induction Coils. 

The Ræntgen Manufacturing Com- 
pany, Philadelphia, Pa., is introducing a 
milliampere-meter of the D’Arsonval 
type, which will measure accurately the 
current in the secondary of a Ruhmkorff 
coil. When used in connection with 
X-ray work, this meter makes possible a 
comparison of the exposure of patients to 
X-rays, as it has been found that the 
quantity of X-rays is proportional to the 
current which produces them. 

The meter is adapted to any make of 
coil or static machine, as its indications 
are correct for both static machines and 
coils. Only unidirectional impulses from 
induction coils are permitted to flow in 
the secondary circuit of the meter, for if 
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the “inverse discharge”—so-calledl—is 
allowed to pass, the reading of the meter 
is the algebraic sum of the integrated posi- 
tive and negative currents. The meter 
case and permanent magnet system are 
hoth grounded to one side of the moving 
coil and its shunt, thus causing the only 
difference of potential between the case of 
the instrument and its contents to be 
the drop in potential through the two 
coils. The difference of potential due to 
the self-induction of the moving coil is 
enough to cause sparking between its 
turns and from the coil to adjacent parts, 
if it were not shunted by a small mica 
condenser, which is of the correct value 
to neutralize the self-inductive effect of 
the moving coil. The drop through the 
moving coil is made approximately equal 


MILLIAMPERE-METER FOR X-Ray WORK. 


to its ohmic drop, and the only difference 
of potential between the parts of the 
meter is the difference due to the ohmic 
fall of potential in its coils. 

The meter is supported upon an insu- 
lating standard, and the meter case, with 
all its contents, rises and falls in potential 
with the varying potential of the high- 
tension circuit. ‘Thus it is charged only 
when the secondary wires are charged, and 
sparks may be obtained from the outside 
of the meter just as easily as from the 
secondary wires of the coil, although this 
does no harm to the meter. 

James G. Biddle, 1114 Chestnut street, 
Philadelphia, Pa., is general sales agent 


for the Roentgen Manufacturing Com- 
pany. 
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A Mercury Vapor Lamp for Street 
Lighting. 

The Bastian mercury vapor lamp, a 
type which is being developed in England, 
has now been put upon the market in a 
shape suitable for street lighting. The 
present lamp, an illustration of which 1s 
given herewith, operates at from 200 to 
250 volts, direct current, consuming from 
0.25 to 0.3 ampere. Its candle-power is 


MERCURY VAPOR LAMP FOR STREET SERVICE. 


said to be from 120 to 160. This type 
of lamp is not suitable for use on alter- 
nating currents, but the makers are now 
working on such a lamp. 

The agents for the Bastian lamp are 
Rumney & Rumney, 31 Victoria street, 
London, S. W. 


— aM 


The “ Security” Induction Sparker. 


The F. Bissell Company, 226 Huron 
street, Toledo, Ohio, is placing on the 
market the “Security” induction sparker 
for gas and gasoline engines. The 
“Security”? sparker, when used for butt 
sparks, is an induction dynamo furñish- 


‘‘ SECURITY” INDUCTION SPARKER. 


ing an alternating current. The voltage 
is high—eight to ten on slow speed, and 
fifteen on high speed. The output is ten 
amperes, giving a large spark and making 
sure of ignition. 

The machine is rugged in design, and 
its compactness calls for a small amount 
of space. It may be attached directly to 
the engine or placed in sume convenient 
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position on the floor, wall or ceiling. The 


apparatus is thoroughly enclosed, and 
protected from dirt, oil and moisture. 


METHOD oF ATTACHING ‘‘ Security” [INDUCTION 
SPARKER TO ENGINE. 


The wiring is direct from the sparker 
to the engine, using no intermediate coil. 
For driving the sparker, the apparatus 
is usually fitted with sprockets and chain. 
site Meee ne Oe 
The National Electric Company Se- 
cures a Valuable Air Brake 
Contract. 

For a number of years steam railroads 
have used an air brake as their standard. 
Electric lines have experimented with 
various kinds of brakes, to make certain 
whether it was possible to improve upon 
this type of brake for their work. Sub- 
urban electric roads followed in the foot- 
steps of the old organizations by adopting 


‘the air brake as their standard, the main 


difference being that the steam railroads 
use steam to compress the air for the 
brakes, while the electric roads rely upon 
an electric motor. When air brakes were 


originally tried by the electric roads, the 
manufacturers of these brakes relied upon 
a pump, which was fastened to the axle 
of a car to compress the air. This type 
of brake was tried a number of years ago 
on the Akron, Bedford & Cleveland line, 
but was not entirely satisfactory. The 
electric motor was then turned to in con- 
nection with the compressor to supply the 
air. Manufacturers have, for a number 
of years, been endeavoring to improve the 
motor and compressor, and have so far 
succeeded that if a road is willing to 
go to the expense of using this type of 
brake, very little risk is assumed by the 
operating company. 

A number of the larger cities, such as 
Philadelphia, Buffalo and Detroit, have 
all their cars equipped with air brakes, 
some being installed as new and larger 
cars were purchased. 

The Cleveland Electric Company has 
now placed the largest contract for indi- 
vidual air brake compressors that has ever 
been recorded in this country. This de- 
cision was arrived at after over two years 
of experimenting with practically every 
known type of brake that is manufac- 
tured. The National Electric Company. 
of Milwaukee, Wis.. has been awarded this 
contract by the Cleveland Electric Com- 
pany, and is now arranging to ship several 
carloads of air brakes, which will be 11- 
stalled immediately under the new con 
vertible type of cars. 
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A New Westinghouse Crane Motor. 

The Westinghouse Electric and Manu- 
facturing Company has been closely iden- 
tified with the problem of crane and 
hoisting service since its earliest inception, 
and has for more than a decade been ac- 
tively engaged in the construction of elec- 
tric crane machinery. Westinghouse ap- 
paratus has been extensively employed in 
such operations, and has met with the 
highest success. 

Westinghouse type K motors are de- 
signed for the operation of cranes, hoists 
and similar apparatus and for intermit- 
tent service in which heavy starting torque 
and wide-speed variation are required. 
They represent the latest development 
and include the most recent improvements 
in machinery of this kind. Many new 
features of the highest practical value 
have been incorporated in their construc- 
tion. They are strong and compact, con- 
venient to install, adaptable to every prac- 
tical form of mounting, and are reliable, 
economical and powerful in operation. 
Ten sizes are standard, including capaci- 
ties from two to forty horse-power. 

The frames are of the wholly enclosed 
form, to guard against dirt and moisture, 
but are so designed that the working parts 
may be exposed for inspection or adjust- 
ment without dismantling. If local con- 
ditions permit, the cover about the com- 
mutator may be removed and the motor 
operated open, with improved ventilation 
and increased capacity. 

Type K motors have four inwardly 
projecting poles, each of which is magne- 
tized by a separate field coil, are series 
wound and are designed for operation on 
direct-current circuits of 200 and 500 
volts. Since the current passes successively 
through armature and field-winding, the 
torque of such a motor increases nearly 
as the square of the current, up to the 
point of saturation of the iron. For this 
reason the series motor is particularly 
well suited to the starting and accelera- 
tion of heavy loads. Governed by change 
of voltage at the motor terminals, the 
speed of the motor is carried through a 
wide range. 

The motor frames are of cast steel (ex- 
cept im the three smallest sizes, where 
they are castiron). They are extremely 
compact, nearly square in section 
and require the smallest amount of 
head-room on a crane, or floor 
space when used with hoists or 
similar apparatus. Two poles pro- 
ject inward in a horizontal and two in 
a vertical plane, this arrangement being 
the most compact possible with a four- 
pole motor. The frame is built in two 
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parts, divided in a plane passing through 
the axis of the armature and at an angle of 
thirty-four degrees with the horizontal, 
an arrangement which allows the upper 
half of the field to be removed without 
disturbing the gears or shaft, and makes 
it easy to take out a pole-piece and field 
coils, or to remove the armature. The 
lower half of the frame has four feet, with 
holes for bolting to the support, providing 
the smallest base consistent with good 
engineering practice. The lower casting 
has also two finished faces or pads to 
which bearings for a countershaft may be 
bolted, or which may be used for side 
mounting. The commutator end of the 
frame is connected to the poles by six 
ribs, any two of which may carry the 
brush-holders. The opening around the 
commutator is entirely closed by a three- 
thirty-second-inch sheet-steel band, fas- 
tened by thumb screws, an arrangement 
which permits access to the commutator 
and brush-holders at all points. 

The four pole-pieces are built up of 
soft steel punchings, riveted together 
between wrought iron and plates, and are 
secured to the frame by bolts which pass 
well into the punchings, but leave the 
pole-face smooth and unbroken. The 
coils of the larger motors are of copper 
strap and the terminals are insulated with 
asbestos ribbons. Being machine wound, 
they are perfectly interchangeable. The 
coils are fitted to the pole-pieces, pro- 
tected at the ends by oiled duck and held 
in place by the spreading tips of the pole- 
pieces. 

Shells lined with bronze or babbitt and 
mounted in housings which may be re- 
moved without separating the motor 
frame, constitute bearings of particular 
merit and splendidly adapted to the serv- 
ice for which these motors have been de- 
signed. Great strength has been provided, 
with the wear distributed over a large 
surface, so that the bearings are suitable 
for the most severe service. Cast-brass 
bearings are standard on all sizes up to 
and including the No. 4; on all frames 
above No. 4 babbitt bearings are used. 
Grease lubrication is employed in all 
except the larger sizes—Nos. 9 and 10— 
the bearings of which are designed for 
lubrication by oil and waste. Drip cups 
are provded under the bearings on all 
motors. The bearing housings may be 
turned and bolted in several positions 
without modifications of design or the 
addition of special parts. 

The armature core is built up of soft 
steel punchings of high permeability, care- 
fullv annealed by a special process. These 
punchings are, in all except the smallest 
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sizes, assembled on a spider and held from 
turning by a steel key. The pinion end 
is provided with a bell-shaped flange, 
which forms a support and shield for the 
armature coils. Ducts between the punch- 
ings are provided through which air, drawn 
in through openings in the spider, is 
forced out against field coils and core, 
maintaining a uniform temperature 
throughout all parts of the motor. The 
commutator is mounted on the ar- 
mature web, allowing the shaft to 
be removed without disturbing the 
winding or connections. The coils 
are placed in slots and retained by 
bands laid in grooves below the surface 
of the core, except in the case of armatures 
for the Nos. 9 and 10 motors, which have 
fish paper wedges forced in between V- 
shaped grooves near the top of the slots 
Covers of oiled duck adequately protect 
the ends of the winding. Wiper rings 
or oil guards are provided at each end 
of the armature to protect the winding 
from oil. 

The shafts are of great strength and 
may be extended at either end to accom- 
modate pulleys, pinions or brake discs. 

The commutator is built up of bars of 
hard-drawn copper, insulated by prepared 
mica, and mounted on the armature 
spider. The commutation is particularly 
good, in spite of the heavy rushes of cur- 
rent to which a motor of this class is 
subjected. 

The brush-holders of type K motors 
are of the sliding type and possess many 
features of peculiar merit. The individual 
holders may be independently adjusted. 
Tension is provided by means of a coiled 
spring which acts through a short brass 
strip, so that the spring responds 
immediately to any movement of 
the brush, and close contact is main- 
tained at all times. The brush- 
holder arms are secured by stud-bolts to 
surfaces which are machined on the ribs 
of the frame, parallel to tangents at the 
points of contact with the brushes. Ad- 
justment to compensate for wear of the 
commutator can be made by removing the 
iron washers which are placed under the 
insulating washers on the stud-bolts. 

With all but the two smaller sizes 
(frames Nos. 1 and 2) a shunt is con- 
nected to the tip of the spring, extended 
back over the spring and securely fastened 
to the brush-holder, thus relieving the 
spring of the dutv of carrying current. 
ensuring good contact, low operating 
temperature and a permanent and even 
tension. With every carbon brush five- 
erehths inch or more in thickness an ad- 
ditional sheet is provided connecting the 
carbon itself to the brass holder, improv- 
ing the contact between carbon and holder 
and preventing pitting of the brush. Flex- 
ible leads are brought out through in- 
sulating bushings in the upper frame and 
are either connected to terminal blocks 
mounted on the top of the motor or are 
arranged for direct connection to the con- 
troller lines. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 
COLORADO TBLEPHONE COMPANY INCREASES CAPITAL— 
The Colorado Telephone Company has increased its capitalization 
from $5,000,000 to $10,000,000. This has been done in order to 


provide reserve capital for contemplated extensions and improve- 
ments, 


PROJECTED BLECTRIC RAILWAY IN THE ALPS—K. Muller, 
Ad. Tschan and G. Holliger, of Soleure, Switzerland, have secured 
a concession for the construction and working of an electric 
funicular railway from Oberdorf to the top of the Weissenstein, 
the cost of the construction being about $140,000. 


CHICAGO RAILROADS CONTROLLED BY EASTERN CAPI- 
TAL—lIt is announced that the North and West Chicago street rail- 
way companies are controlled by eastern traction interests. Fifty- 
four thousand shares, out of a total of 79,020, of North Chicago 
railroad, and 69,000 out of a total issue of 131,890 of West Chi- 
cago railroad, are credited to the eastern men. 


ELECTRIC LIGHT PLANT IN CULIACAN, MEXICO—A con- 
cession has been secured from the state of Sinaloa, Mexico, by a 
number of San Francisco parties to build an electric light plant in 
the city of Culiacan. For this purpose the Culiacan Electric Com- 
pany has been incorporated at San Francisco with a capital stock 
of $300,000. The incorporators are: I. Gutte, F. G. Brane, H. 
Hacke, Henry Eichoff and Sidney Sprout. Work is to be com- 
menced within three months and completed in one year. 


SYRACUSE, LAKESIDE & BALDWINVILLE RAILWAY—It is 
announced that the property of the Syracuse, Lakeside & Baldwins- 
ville Railway has been acquired by a syndicate composed of the 
men who own the Auburn & Syracuse and the Rochester, Syracuse 
& Eastern roads. The purchase price was $550,000. The new 
owners will not take possession of the road until the trustee of the 
bonds has foreclosed the mortgage on it, which will probably take 
five or six months. The new company will probably be known 
as the Syracuse & Ontario Railroad Company, and expects to extend 
the line three miles and to make numerous improvements to the 
present system. 


NEWS NOTES FROM MEXICO—A concession has been secured 
for a local and long-distance telephone system extending through- 
out the state of Sinaloa. Large modern telephone exchanges will 
be installed at Culiacan and Mazatlan. Another concession is for 
an electric street railway system in Culiacan, and suburban electric 
roads. Work on the electric railway must be begun within one 
year, and at least two miles of the street line must be opened to 
the public within two years. Major George B. Burbank and George 
Stuart Simons, of New York city, A. S. Harvey. of Leadville, Col., 
are to establish electric and power plant at the Malinaltango falls, 
near the city of Mexico. About 25,000 horse-power will be 
generated. 


FRANCHISE GRANTED FOR SIXTH AVENUE SUBWAY. 
NEW YORK CITY—tThe board of Rapid Transit Commissioners, 
New York city, has granted to the New York & New Jersey Rail- 
road Company a franchise to build a tunnel up Sixth avenue from 
the terminus of its Hudson river tunnel, at Greenwich and Chris- 
topher streets, to Thirty-third street. The franchise is of twenty- 
five years’ duration. A perpetual franchise was also granted to the 
same company to build a cross-town tunnel under Christopher and 
Ninth streets to Second avenue. For the first ten years the com- 
pany is to pay fifty cents per foot of track and station platform, 
and also $9,000 a year, which is three per cent of the estimated 
gross earnings of $300,000 per year. For the succeeding fifteen 
years the company is to pay one dollar per foot of track and sta- 
tion platform and five per cent of the estimated gross receipts, 
the estimate to be made at the expiration of ten years upon the 
basis of the information then available as to actual traffic con- 
ditions. 


ELECTRIC RAILWAYS. 


ALBANY, N. Y.—The Schenectady Railway Company has applied 
for a franchise in Ballston. 


SPRINGFIELD, OHIO—Seven miles of track have been laid 
on the Springfield & Chillicothe traction line. 


FREDONIA, N. Y.—The Dunkirk & Fredonia Railroad Com- 


pany is starting the foundations for a large addition to its power- 
house. | 


PHILADELPHIA, PA.—Capitalists of this city have formed 


a syndicate with a view to building a trolley line from Reading 
to Pottstown. 


CORRY, PA.—A trolley line is talked of between this city and 
Columbus. Several Chautauqua County men have made a request 
for a franchise. 


ST. LOUIS, MO.—L. C. Haynes, vice-presidert of the East St. 
Louis & Suburban, states that the company has decided to build 
a connecting electric line to Troy, Ill. 


MARSHALL, MICH.—Joseph J. Leavy is projecting an electric 
railroad from here to Coldwater via Lyon Lake and Tekonsha 
Property owners along the route have donated a right of way. 


SPOKANE, WASH.—A plan is reported for the construction of 
an electric line from the Homily rapids, three miles north of 


Wallula, into the Horse Heaven section, a distance of about forty 
miles. 


FAIRFAX COURT HOUSE, VA.—The Washington, Arlington & 
Falls Church Railway Company has extended its line to this place, 


which gives a continuous trolley line to the Aqueduct bridge at 
Washington. . 


BUFFALO, N. Y.—The project of building a trolley line that 
will connect Ellicottville and East Otto has been revived. It is 
hoped to enlist interest and continue the projected line from East 
Salamanca to Springville. 


SPOKANE, WASH.—One of the plans under contemplation by 
the management of the Coeur d’Alene & Spokane Railway Com- 
pany is the running of a branch electric line from the present Cœur 
d’Alene road to Rathdrum, Ida. 


PITTSBURG, PA.—Work on the survey of the proposed Monon- 
gahela, Ellsworth & Washington stréet car line has been begun. All 
rights of way have been secured and it is the intention to push 
the work to completion as fast as possible. 


MEMPHIS, TENN.—F. R. Harris, L. G. MeNair, Corwin H. 
Spencer and J. G. McGannon, of St. Louis, and others asking for 
a franchise for a new street railway have accepted the city council's 
condition, and have posted $50,000 guarantee. 


WARSAW, IND.—In addition to the electric line which is now 
operated between Winona lake and Warsaw, and its proposed line 
between Warsaw andd Goshen, the Winona assembly may build 
a line from Warsaw either to Peru or to Wabash. 


ROCKLAND, MASS.—Charles H. Killam, of Assinippi, and 
C. L. Stevens, of this town, are at the head of the movement to 
build an electric line from Assinippi to Scituate harbor. Mr. 
Killam expects to see the road built by another year. 


TROY, N. Y.—The officials of the Schenectady Railway Com- 
pany have decided to build a line from Lathems, on the Troy divi- 
sion, northerly to a point where it will intersect a line proceed- 
ing eastwardly from Dunsbach’s Ferry. The line will continue 
down to Cohoes. 


DAYTON, OHIO—Pursuant to a call from the board of direc- 
tors of the Dayton & Northern Traction Company the stockholders 
of the company, at a recent meeting, took favorable action on & 
resolution of the board of directors adopted October 11, to 
increase the capital stock of the company in the amount of 
$100,000, by the issue of one thousand shares of preferred stock 
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of the par value of $100 each, to bear dividends at the rate of 
five per cent per annum. This is to come out of the annual profits 
of the company, before any dividends are paid other stockholders, 
the dividends on preferred stock to be cumulative. 


METUCHEN, N. J.—Agents are at work getting consents for 
a private right of way for the trolley line to be built by the 
` Short Line Company from Milltown, through this place, to Eliza- 
beth. The line is to be the continuation of the Trenton & New 


Brunswick Fast Line. 


SYRACUSE, N. Y.—The Syracuse Rapid Transit Company is to 
double-track a number of its single-track lines next spring. With 
the present single tracks, the service can not be given which 
the heavy traffic demands. A large number of double-truck cars 
have also been ordered. 

SKIPPACK, PA.—The Trooper, Skippack & Souderton Trolley 
Company, at a meeting held here, decided to increase the capital 
stock of the company from $100,000 to $300,000, and agreed to the 
increase of the bonded indebtedness from $200,000 to $500,000, 
made as a provision in case of the ultimate extension of the road. 


BOSTON, MASS.—The Western Massachusetts Street Railway 
Company has been granted a charter by the Massachusetts secre- 
tary of state. It is capitalized at $300,000, will be forty miles in 
length, and will run from Westfield through the towns of Russell, 
Chester, Huntington and Becket to Lee. 


TEMPLETON, MASS.—The Templeton street railway, which 
has been in the hands of a receiver, has beep sold by a deputy 
sheriff to William E. Barrett, of Boston, for $112,000 to satisfy 
an execution in his favor. The road is in operation between Gard- 
ner and Athol. Mr. Barrett, who is the principal stockholder, 


was the only bidder. 


LA GRANDE, ORE.—The La Grande city council has approved 
a franchise for a right of way into the city limits to the Eastern 
Oregon Development Company for the electric railway to run from 
Union to Cove, Summerville, Elgin, Island City and La Grande, and 
probably Hot Lake Sanitarium. Under the agreement the work is 
to be completed to Cove by 1905. 


SAN LUIS OBISPO, CAL.—At a meeting in this city F. S. 
Granger, of Santa Cruz, made a proposition to build an electric 
railway to Avila Beach at the Port Hartford government break- 
water, ten miles from this city. He proposed to put in a railway 
costing $25,000 per mile, and asked a bonus of $50,000. A com- 
mittee of five citizens was appointed to consider the proposal. 


ATLANTIC CITY, N. J.—A trolley line between Absecon, where 
the Atlantic City line terminates, and Hammonton, twenty-two 
miles toward Camden, is contemplated. Philadelphia and New 
York capitalists are said to be behind the enterprise. High-power 
motors, capable of driving cars at a rate of fifty miles an hour, 
are to be adopted. The route has been surveyed across private 
property. 

DENVER, COL.—By the incorporation of the Northern Colorado 
Construction Company, at Fort Collins, a new line of road is to 
be constructed in the sugar-beet country. The incorporators are 
C. W. Waterman, W. N. Valle, E. N. Clark, D. A. Chisholm and 
H. D. Dunham. The directors for the first year will be C. S. 
Morey, Charles Boettcher, M. D. Thatcher, W. A. Dixon and 
C. W. Waterman. 


GREENVILLE, PA.—The promoters of the Greenville trolley 
system are sanguine that work will begin soon, provided fran- 
chises are granted in Sharon, South Sharon, Wheatland and West 
Middlesex. The name of the line will be changed from the Green- 
ville Electric Railway Company to the Shenango Traction Com- 
pany. C. G. Hussey, of Pittsburg, and H. M. Adams. of Cleveland, 
are the incorporators of the Greenville line. 


BENTON HARBOR, MICH.—A party of Chicago capitalists, 
claiming to represent a syndicate of eastern capitalists, is inter- 
ested in an electric line from this city to South Haven along the 
lake shore, with a spur running to Paw Paw lake and Watervliet. 
They say capital is ready to build the road at once. The road 
will enter Benton Harbor along the Paw Paw river and cross the 
canal midway between here and St. Joseph. 


DECATUR, IND.—At a meeting of the stockholders of the 
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Springfield & Fort Wayne Interurban Railway Company it was 
decided to issue $500,000 worth of gold-bearing bonds for the 
placing of $156,000, of which arrangements had already been made. 
These bonds will enable the company to complete the road 
more rapidly. The grade has been completed and bridges built 
and at present a power-house is being constructed at Decatur, Ind. 


LONGMONT, COL.—The Northern Colorado Electric Railway 
Company, which was recently granted a franchise by the Long- 
mont city council, has filed with the city clerk here a map of the 
proposed route within the city limits. The map shows a line on 
the outskirts of the city for freight traffic, and a connecting line 
in the city that takes in the business and residence portions of 
Longmont. It is said that money has been secured with which 
to build the road. 

ST. LOUIS, MO.—After an inspection of the proposed route: 
of the St. Louis, Webster Groves & Valley Park Railway Com- 
pany, W. T. Markee, of the firm of Markee & Company, of Philadel- 
phia, announced that his company would finance the road, and 
that work of construction would commence at once. It is expected 
that the new road will be in operation to Kirkwood by May 1, 
and to Valley Park six weeks later. Connection with St. Louis 
will be made with the Chouteau avenue line of the United Rail- 
ways. The route to Valley Park from the city limits is fifteen 
miles. . 

IRON MOUNTAIN, MICH.—William A. Lombard, of New York, 
representing Boston capitalists, has notified Mayor Cruse of the 
early intention of his company to apply to the city council of 
Iron Mountain for a franchise authorizing the construction and 
operation of an electric street railway within the limits of the 
municipality, the term of the proposed ordinance to be thirty years. 
Authority to establish an electric lighting and a gas plant may 
also be requested. As planned the railway is to be part of a 
continuous line connecting Niagara, Quinnesec, Norway, Vulcan, 
Loretto and other near-by Menominee iron range towns. 


WALLA WALLA, WASH.—Edward S. Isaacs has applied to 
the board of county commissioners of Walla Walla County for 
a franchise for an electric line on the roads leading from Walla 
Walla to Milton and Waitsburg. It is stated that the company 
Mr. Isaacs represents will commence work within sixty days on 
the electric system in Walla Walla, it having already secured a 
franchise on most of the streets there. It afterwards proposes 
to take up the construction of interurban lines. The power for 
these lines will be obtained from the plant now being installed 
by the Northwestern Gas and Electric Company on Walla Walla 
river, Which is expected to be ready for use soon after the first 
of the year. 

DETROIT, MICH.—Mason L. Brown has completed the survey 
of the Adrian & Ann Arbor electric railroad, which will connect 
these two cities, running through Sabine, Macon and Tecumseh. 
The company has secured the right of way and partly completed 
grade of the Berry line, an extension of the Detroit & Eel River 
Railroad, from Logansport, Ind., to Detroit, which was abandoned. 
The officers and directors are: president, Charles R. Miller, Adrian; 
vice-president, M. R. Bacom, Wyandotte; secretary, Henry W. Lake, 
Detroit; treasurer, William Gartner, Wyandotte; general manager, 
John C. Howell, Macon. The work of construction will be com- 
menced this winter if the weather permits. This line will give 
Ann Arbor and neighboring places a short electric connection with 
Toledo, through the Toledo & Western, from Adrian. 


MARION, IND.—Another electric interurban railway, the Marion 
& Eastern, will be constructed from Marion to an important oil 
and farming district. The proposed new line will extend east 
from Marion, passing through Van Buren, Warren and Bluffton, 
and into the Ohio oil field, with its eastern terminal at Van 
Wert, Ohio.. The line will pass through the best of the Indiana 
and Ohio oil fields and through an excellent agricultural country, 
thickly populated with many small towns and villages. The pro- 
moters of the line are the same men who promoted and built the 
Marion & Wabash traction line, recently completed and now in 
operation. The company is composed of G. A. H. Shideler, R. E. 
Breed and W. B. Dodds, of Marion; Jilson J. Coleman, formerly 
of New Jersey, president of the Northern Traction Company, who 
now lives in Marion; George Breed, of Philadelphia, and Harri- 
son Williams, of Philadelphia. 
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ENGINEERING SOCIETIES. 

FORMATION OF THE INDIANA ELECTRIC RAILWAY ASSO- 
CIATION—The Indiana Electric Railway Association was organized 
on December 9. A preliminary meeting was held in November. 
The first regular meeting will be held on January 12, 1905, at 
Indianapolis, Ind., when officers will be elected. A committee now 
has charge of the affairs of the association. It consists of Gardner 
F. Wells, general manager, Terre Haute Electric Company; Paul 
H. White, general manager, Indianapolis & Martinsville Rapid 
Transit Company; C. C. Reynolds, general manager, Indianapolis 
& Northwestern Traction Company; J. W. Chipman, genera] mana- 
ger, Indianapolis & Eastern Traction Company; A. L. Drum, 
general manager, Indiana Union Traction Company. 


COLUMBUS, OHIO, BRANCH AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—On December 5 the Columbus branch 
of the American Institute of Electrical Engineers held a regular 
meeting at the office of the Columbus Rallway and Light Com- 
pany. An interesting paper on “Comparison between European 
and American Engineering Practice” was read, bringing out a very 
interesting discussion. On December 19 this branch held a very 
interesting meeting at which a paper was read on “Purchased 
Electric Power in Factories.” The discussion on this paper was 
interesting, owing to the presence of some warm admirers of 
steam-driven plants, also a manufacturer of gas engines. The next 
meeting of the Columbus branch will be held on January 9, 1905. 


EDUCATIONAL. 

THE POLYTECHNIC INSTITUTE, OF BROOKLYN—The Poly- 
technic Institute, of Brooklyn, College of Arts and Engineering, 
has issued a series of pamphlets bearing on the nature of instruc- 
tion carried on at that Institution. These pamphlets are entitled, 
as follows: “The Demand for Chemists and How It May Be Met,” 
“Evening Courses in Electrical Engineering,’ ‘Electrical Engi- 
neering; Its Opportunities and How to Grasp Them,” ‘Seven 
Questions on Matters Financial,’ “Mechanical Engineering and 
Its Professional Possibilities,” “Important Points of Information,” 
“Civil Engineering, What It Asks and What Jt Offers.” These 
pamphlets may be had from F. W. Atkinson, Ph. D., president, 
Brooklyn, N. Y. 


PERSONAL MENTION. 
MR. H. WORKMAN, Los Angeles, Cal., has been appointed 


assistant manager of the SeattleTacoma Power Company, Seattle, 
Wash. 


MR. J. G. WHITE, of J. G. White & Company, 43 Exchange 
Place, New York city, returned from Europe on Friday, Decem- 
ber 23. 


MR. J. J. ESTABROOK has been appointed to succeed Mr. H. J. 
Brewer as manager of the New York branch of the Holtzer-Cabot 
Electric Company, Boston, Mass. 


ALONZO BURT has resigned his position as president of the 
Missouri & Kansas Telephone Company. He is also president 
of the Wisconsin Telephone Company, and will now devote his 
entire time to it. 


MR. WORTH ROGERS, of Mt. Sterling, Ky., has invented a 
repeating telegraph instrument. This device automatically re- 


peats the message to the sender, making possible the detection 
and correction of errors. 


MR. HARRY D. REED, superintendent of the Bishop Gutta 
Percha Company, was married on December 15 to Miss Emelie 
Carrier, daughter of Mr. and Mrs. Osceola Carrier, at the residence 
of the bride in Newark, N. J. 


MR. R. J. FLEMING has been appointed general manager of 
the Toronto Railway Company. He will assume his new position 
on January 1, 1905. Mr. Fleming is now commissioner of assess- 
ment and property of the city of Toronto, Ontario. 


MR. C. W. WHITNEY has become identified with the Abner 
Doble Company, San Francisco, Cal., engineer and manufacturer 
of tangential water-wheels and needle-regulating nozzles. Mr. Whit- 
ney will have charge of the Abner Doble Company’s publicity de 
partment. 

MR. H. S. MONTGOMERY, for some time past manager of the 
New York district office of the Payne Engineering Company, has 
resigned his position to become interested in the Rogers Manu- 
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facturing Company, 147 West Twenty-third street, New York, 
manufacturer of the “Giant” hand punch. 


DR. H. S. HELE-SHAW, recently head of the faculty of 


engineering at Liverpool (England) University, has resigned to- 


take charge of the new Transvaal Technical Institute, which is to 
be established at Johannesburg. Dr. Hele-Shaw will leave for 
South Africa early in the coming year. 


MR. H. R. BOYLE, paymaster of the Canadian Niagara Power 
Company, has resigned this position and leaves in January to 
accept an appointment in Toronto, Canada, with Mr. Cecil B. Smith, 
who was formerly resident engineer with the Canadian Niagara 
Power Company at Niagara Falls, Ontario. 


MR. W. J. MCMANIGAL has been appointed general manager 
of the new electric light and power department of the Maryland 
Telephone and Telegraph Company in Baltimore. He was formerly 
general manager of the large plant at Omaha, Neb., and superin- 
tended the construction of the $6,000,000 plant that is being built at 
St. Louis. 


MR. J. B. McCLARY, of Birmingham, Ala., for nineteen years 
manager of the Birmingham Railway, Light and Power Company, 
has been appointed general manager of the Sheffield Interurban 
Electric Railway Company to succeed Mr. L. H. McIntyre, resigned. 
Mr. McClary will also have supervision of the electric Hght plant 
and waterworks. 


MR. H. M. LITTEL, general manager of the United Railways, 
Light and Water Company, of Chattanooga, Tenn., has accepted 
the position of vice-president and general manager of the San 
Antonia Traction Company, also the San Antonia Gas and Elec- 
tric Company, of San Antonia, Tex., of which company Mr. Emer- 
son McMillin, of New York city, is president. Mr. Littel will 
assume his new office early in January. 


MR. GISBERT KAPP, editor of the Elektrotechnische Zeit- 
schrift, and general secretary of the Berband Deutscher Elektro- 
techniker, has been appointed to the chair of electrical engineering 
at the Birmingham (England) University. Mr. Kapp is the well- 
known author of a number of electrical books. Upon his return 
to England he will take up his work as a consulting engineer, 
which he gave up when he left England in 1895. 


PROFESSOR HARRIS J. RYAN has been called to the head 
of the department of electrical engineering at Stanford University, 
Palo Alto, Cal. Professor Ryan has resigned his professorship 
at Sibley College, Cornell University, Ithaca, N. Y. Professor 
Ryan will bring to Stanford University the highest possible 
acquirements for working in this field. Not only has he been 8 
most successful instructor, but in research and experimental work 
his efforts have placed him among the foremost investigators 
of the day. 


DR. F. A. C. PERRINE addressed the Commercial Club, of 
Boston, Mass., on the evening of December 15, on the theme of 
“Long-Distance Transmission of Water Power.” Dr. Perrine com- 
mented upon the unavailed sources of power throughout the New 
England states. There was large probability, he thought, of 
New England increasing her manufacturing possibilities by reason 
of the development in the future of these sources of power. The 
mecting was presided over by Professor Elihu Thomson, and the 
attendance included many of the most prominent business men of 
Boston. 


MR. J. U. JONES, of Dallas, Tex., one of the best-known sale. 
men in the Southwest, has joined the staff of the Allis-Chalmers 
Company, at Milwaukee, Wis., and will hereafter represent the 
company and its widely varied products in Texas and its tributary 
territory. Mr. Jones has had a wide experience in business. He 
began his business life as a machinist in the locomotive depart- 
ment of the Texas & Pacific Railroad. Then for nine years he waè 
superintendent of the plant of the Paris Gas and Electric Light 
Company. Leaving that position he built the Crook-Record plant 
in Paris, Tex., and operated it as manager for two years in opposi- 
tion to the older plant. A combination of the two plants was 
effected through the efforts of Mr. Jones, who managed the two for 
a year afterward, as superintendent. The next event in his business 
career was his joining the Southwestern Electrical and Construc- 
tion Company, of Dallas, Tex., as traveling salesman, and superin: 
tendent of erection for the plants which the firm installed. Leaving 
that firm he was for three years in a similar capacity with Collins 
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& Delaney, of Paris, Tex., and later with the Murray Company. 
remaining with the latter concern until the time of making his 
present arrangements with the Allis-Chalmers Company. 


MR. H. SCHIFFLIN has recently been made assistant manager 
of the mining and crushing machinery department of the Allis- 
Chalmers Company, with headquarters in the New York Life Build- 
ing, Chicago. Mr. Schifflin’s connection with the mining and 
crushing machinery business began in 1886 when he entered the 
employ of the old Fraser & Chalmers firm as a draughtsman. After 
several years’ experience there he joined the Chicago Iron Works 
as draughtsman and estimator, and in 1894 when these works were 
acquired by the Gates Iron Works Mr. Schiffin was employed as a 
draughtsman and later as estimator and salesman. Mr. Schifflin 
has therefore been in the employ of the Allis-Chalmers Company 
or some of its constituent companies continuously during the last 
eighteen years. 

MR. W. L. LOVELAND. the newly appointed head of the mining 
and crushing machinery department of the Allis-Chalmers Com- 
pany, is widely known among mining men, and few men have the 
good fortune to be so well liked. He has at command all the bene- 
fits which come from both a technical and practical training, and 
his acquaintance extends from city men to those who operate 
plants in the wilds of the mining countries. Mr. Loveland was 
graduated from the University of Michigan in the class of 1882, and 
spent the following eight years as a mining engineer and metal- 
lurgist, being actively employed during this time in mining and 
the erection and operation of mills and smelters. While so em- 
ployed he gained a practical knowledge of the operation and con- 
struction of mining machinery, and the requirements of the mining 
public. In November, 1890, he entered the employ of Fraser & 
Chalmers, of Chicago, manufacturers of mining machinery, as 
mining engineer and salesman, remaining in the employ of this 
company until February, 1897. He then entered the employ of the 
Winrow Gold Mining Company as superintendent to erect and 
operate a concentration mill. In June of the same year he was 
appointed to the position of manager of the mining machinery 
sales department of the Gates Iron Works, Chicago. He remained 
with this company until 1901, when there was a consolidation 
with the present Allis-Chalmers Company, at which time he was 
appointed head salesman in the mining machinery department of 
the Chicago office. Mr. Loveland took up his new duties as 
manager of the mining and crushing machinery department on 
October 18 at the main offices of the Allis-Chalmers Company, 
Chicago. 


OBITUARY NOTICES. 

MR. CHARLES ROBERT PENNINGTON died at Phenix, 
Ariz., on November 30. He was a son of the secretary of the 
American Street Railway Association, Mr. T. C. Pennington. About 
a year ago he contracted a severe cold and has been a sufferer ever 
since. He was paymaster and cashier of the Chicago City Rail- 
way Company, and had been in the employ of the company for 
over twenty years. He leaves a widow and two children. 


MR. W. FORMAN COLLINS, vice-president and general mana- 
ger of the Western Electrician, died suddenly on the morning 
of December 21. While not in perfect health for some years he 
was apparently enjoying good health, when he suffered an apo- 
plectic stroke, dying instantly. Mr. Collins was born on September 
14, 1867, in Suffolk, England. His father was a prominent lawyer 
in England. After receiving a good technical education, and a 
sound training as a mechanical engineer, Mr. Collins came to 
the United States when a young man, and entered the services 
of the Cullendar underground cable interests. He also engaged 
in the design of electrical machinery, and was identified with 
some of the Waddell-Eutz machines and other electrical apparatus. 
He soon became interested in journalism, and served first upon 
the Electrical World, and then upon the Electrical Engineer. 
In 1890 he went to Chicago as the western representative of the 
last-named journal. In 1892 he purchased a large interest in the 
Western Electrician, of which he was made vice-president and 
business manager. Mr. Collins was a man of high character and 
ideals. He was a devoted husband, and had won a high place 
in the personal esteem of a wide circle of friends and acquaint- 
Funeral services were held December 23 at the Trinity 
The body was taken to Albany, 


ances. 
Reformed Episcopal Church. 
N. Y., for burial. 
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ELECTRICAL SECURITIES. 

Last week was holiday season in the stock market, the short 
week showing a decided apathy in all directions in sharp contrast 
with the activities of the preceding weeks. Taken all together 
the closing price quotations show net declines, but with not appar- 
ent haste to liquidate. Unmistakable evidences of stability and 
strength have also given the check to bear aggressiveness where- 
ever this was developed. It is quite probable that considerable 
“marking time” will be indulged in pending the outcome of the 
many agitations that will now be in order in the direction of 
federal regulation for financial and other corporations. The prob- 
lem of the national government introducing radical innovations 
in the control of transportation facilities is thought by many to 
be receiving more serious consideration by the administration than 
ever before, even though it is an old story. In the railroad world 
the declaration of a dividend in Reading common, and the pay- 
ment of a dividend by two of the smaller Vanderbilt roads, is 
taken as an indication of a bettering business. Gross earnings 
for all roads for the month of November make the best showing 
for any month of the year. There is also apparent an increased 
activity in the iron and steel trade, and reports are current that 
the big steel producers have booked orders that will keep them 
busy for the next six months. 


ELECTRICAL SECUBITIES FOR THE WEEK ENDING DECEMBER 23. 


New York: Closing. 
Brooklyn Rapid Transit...............00.. 601% 
Consolidated Gas....... cc. ccc eee cease 196% 
General Electric............ ccc ccc cece eens 185 
Interborough Rapid Transit................ 164 
Kings County Blectric..................... 206 
Manhattan Elevated........... ccc ccc ee eee 163% 
Metropolitan Street Railway............... 120 
New York & New Jersey Telephone......... 166 
Westinghouse Manufacturing Company..... 195 

Boston : Closing 
American Telephone and Telegraph......... 146% 
Edison Electric Illuminating............... 251 
Massachusetts Electric preferred........... 57 
New England Telephone................... 136 


Western Telephone and Telegraph preferred. 99 


A dividend of $1.50 per share and an extra dividend of 75 cents 
per share will be paid on Monday, January 16, 1905, to stockholders 
of record of the American Telephone and Telegraph Company at 
the close of business on December 31, 1904. The transfer books will 
be closed from January 2 to January 14, both days inclusive. 
Coupons of the 4 per cent collateral trust bonds of the company, 
by their terms payable January 1, 1905, at the office of the treasurer 
in New York, will be paid by the Manhattan Trust Company. 

At the annual meeting of the Massachusetts Electric Companies, 
the following trustees were reelected for a term of three years: 
Gordon Abbott, Reginald Foster, Alexander Cochrane, Stillman F. 
Kelley and Walter Hunnewell. 


Philadelphia : Closing. 
Electric Company of America.............. 10% 
Electric Storage Battery common........... T91% 
Electric Storage Battery preferred.......... 7914 
Philadelphia Electric....................... 1014 
Philadelphia Rapid Transit................ 16% 
United Gas Improvement.................. 105% 


Electric Storage Battery directors have declared the regular 
quarterly dividends of 114 per cent on both the common and pre- 
ferred stocks, payable January 2. 


Ohicago : Closing 
Chicago Telephone..................ceceees 144 
Chicago Edison Light....................6. 170 
Metropolitan Elevated preferred........... 65 
National Carbon common.................. 44% 
National Carbon preferred.................. 1093 
Union Traction common.................6. 9 
Union Traction preferred................... 38 


The report of the auditor of the Union Taction Company for 
the year ended September 30, 1904, shows an operating deficit of 
$13,338, and a decrease of $2,637,294 in total assets. 


s 


gece -æ ee 


- = — 


demme ie e a a a es 
el 


1118 ELECTRICAL REVIEW 


NEW INCORPORATIONS. 
BENTLEY, KAN.—People’s Telephone Company. $1,500. 


BEVERLY, KAN.—Beverly Telephone Company. $3,000. 
KIRWIN, KAN.—The Mutual Telephone Company. $1,500. 
WEBER, KAN.—The Weber Telephone Company. $5,000. 
OXFORD, KAN.—Oxford Mutual Telephone Company. $3,000. 
LEWIS, KAN.—Edwards County Telephone Company. $5,000. 
WEBBERVILLE, MICH.—People’s Telephone Company. $6,000. 


MURPHY, N. C.—Murphy Electric Light and Power Company. 
$6,000. 


BLUE RAPIDS, KAN.—Blue Rapids Telephone Company. 
$12,000. 


SAN DIEGO, CAL.—United Light, Fuel and Power Company. 
$500,000. 


PARALLEL, KAN.—Riley County Farmers’ Telephone Com- 
pany. $2,600. 

CEDARVILLE, OHIO—Cedarville Telephone Company. In- 
creased from $15,000 to $40,000. 


PORTLAND, ME.—Amalgamated Wireless Securities Company. 
$10,000,000. Incorporators: M. W. Baldwin and G. C. Ricker. 


MACKINAW, ILL.—Mackinaw Electric Light Company. $8,000. 
Incorporators: S. A. Thompson, George Tyrell and C. G. Sparks. 


BELLEVILLE, ILL.—Ada Electric and Gas Company. $100,000. 
Incorporators: J. A. Hamilton, A. B. Daab and L. D. Turner, Jr. 


BUFFALO, N. Y.—The Phelps Light Company. $50,000. Direc- 
tors: William Hooker, Batavia; E. W. Phelps, W. E. Hooker, 
Buffalo. 


ALEXIS, [ILL—Farmers’ Mutual Telephone Exchange Com- 
pany. $5,000. Incorporators: Allen Moore, Warren Bruington, 
and R. T. Shaw. 


JERSEY CITY, N. J.—North Jersey Electric Light, Heat and 
Power Company. $500,000. Incorporators: Benjamin F. Treacy, 
F. J. Smith and John O’Reagan. 


NEWARK, N. J.—Middlesex Lighting Company. $100,000. 
Incorporators: Albert B. Carlton, Elizabeth; Percy S. Young, Pas- 
saic; Frederick Evans, New York city. 


FLUSHING, OHIO—Stillwater & Wheeling Valley Traction Com- 
pany. $5,000. Incorporators: J. A. Hobson, V. N. Marsh, R. D. 
Judkins, E. L. Hobson and A. B. Hobson. 


FAIRMONT, W. VA.—The West Fork Belt Line Railway Com- 
pany. $100,000. Incorporators: J. M. Jacobs, C. H. Jenkins, Wil- 
bur Griffin, J. M. Brownfield and Harry Shaw, all of Fairmont. 


JERSEY CITY, N. J.—The Michigan Light Company; to con- 
struct and operate heating and lighting plants. $2,250,000. Incor- 


porators: Walter B. Mahoney, Walter Thiele and Charles N. King, 
all of Jersey City. 


FAYETTEVILLE, W. VA.—The Beckley Electric Light and 
Power Company. $25,000. Incorporators: J. J. Duffy, Lewisburg; 


John W. McCreary, Thomas H. Wickham, Thomas H. Laing and 
Ashton File, of Beckley. 


JERSEY CITY, N. J.—The Selection Telephone Company has 
been incorporated with $200,000 capital. The incorporators are 
Le Roy S. Lewis, Hartford, Ct.; Joseph R. Carroll, East Hartford, 
Ct., and John J. Mara, Jersey City, N. J. 


EGLON, W. VA.—Eglon Mutual Telephone Company; to con- 
struct and operate a telephone system in Preston County. $5,000. 
Incorporators: Adolphus R. Fife, Charleston Shank, L. Lloyd Daw- 
son, James Fike, Herman H. Beckman, of Eglon. 


BALLSTON, N. Y.—Eastern New York Railroad Company; 
to operate an electric road ten miles long from Ballston to Middle 
Grove. $100,000. Directors: F. F. Barrett, Saratoga; Fred A. 
Beach, B. S. Cole, Ballston; T. R. Heller, Somerton. 


ST. PAUL, MINN.—Hutchinson & Western Railway Company; 
to construct a railway westerly through the counties of McLeod, 
Meeker and Kandiyohi. $50,000. 


McGrory, William E. Ellis, Cyrus A. White, Edgar H. Bass, Cyril 
C. White and Hugh M. Funson. 


Incorporators: Edward L. ` 
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ELECTRIC LIGHTING. 


IRVINGTON, N. J.—A lighting plant is to be established at 
Olympia Park. 


MEMPHIS, TENN.—S. C. Dowell, of Walnut Ridge, will estab- 
lish an electric light plant at Pocahontas, Ark. 


RUSSELVILLE, ARK.—R. Smith and a number of citizens 


‘of this place have purchased the electric light plant. 


ELDORADO, KAN.—A franchise to erect an electric light 
plant has been granted by the city council to W. Martin Jones. 


TARBORO, N. C.—The power-house of the electric light plant 
owned by the town was destroyed by fire recently. The loss is 
estimated at $3,000. 


CHATTANOOGA, TENN.—A company with a capital of $6,000 
has filed articles of incorporation, and will give the town of 
Obion electric lights. 


SIOUX CITY, IOWA—Edward Tilden and Samuel McRoberts, 
of Chicago, are having plans prepared for a lighting, power and 
heating plant which they will install. 


ST. JOSEPH, MO.—The board of public works has awarded the 
contract for electric lighting machinery to the General Electric 
Company, of Schenectady, N. Y., for $29,712. 


MUNCIE, IND.—The Muncie Electric Light Company has been 
awarded the contract for the lighting of Riverside for a period 
of five years by the committee of the town board. 


BURLINGTON, VT.—The contract for furnishing current for 
the electric system to be installed at Fort Ethan Allen has been 
awarded to the Burlington Light and Power Company. 


BATAVIA, N. Y.—The village board of trustees has authorized 
a contract with an electrical company to replace all of the electric 
lights in the village with enclosed arc lamps at a cost of $2,375. 


TORONTO, ONTARIO—The Electrical Development Company 
has awarded contracts aggregating about $120,000 for a new sub 
sidiary power station, and has plans ready for a new power-house 
to cost $30,000. 


NEW CASTLE, DEL.—The city council has decided to give the 
exclusive right to furnish water and light to the residents of this 
city, for a period of twenty-five years, to the Delaware Water 
Improvement Company. 


ST. JOSEPH, MO.—The board of public works has awarded 
to the Minneapolis Steel and Machinery Company the contract for 
installing one of its 520-horse-power Corliss engines in the new 
city electric lighting plant. 


SEATTLE, WASH.—The municipal lighting plant on Cedar 
river has been put into actual operation and is now running 
steadily day and night, supplying 1,000 horse-power current to the 
Snoqualmie Light and Power Company. 


ST. LOUIS, MO.—A building permit has been granted the Union 
Electric Light and Power Company for the erection of a substation 
to cost $26,000. Excavations are now nearly completed for another 
building to be used for the same purpose. 


JELLICO, TENN.—The Jellico Electric Light. Heat and Power 
Company has decided to increase the capacity of its plant, and 
at a recent meeting funds were appropriated for this purpose. 
A 250-horse-power engine will be put in. 


PASSAIC, N. J.—Thomas Foxhall has made arrangements to 
build a lighting plant to cost over $50,000 on the lots adjoining the 
old lighting plant on the Erie railroad near Highland avenue. 
The building alone will cost the amount stated. ` 


CHICAGO, ILL.—The city council of Beardstown has accepted 
the proposition of the electric light company to furnish sixty-five 
Street lights, one arc light in City park and incandescent lights 
in the city buildings. The contract is for five years. 


<< 


REARDON, WASH.—J. M. McDowell, of Deer Park, has made 
application for a franchise to establish and operate an electric 
lighting plant in Reardon. An ordinance’ has been introduced 
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granting a fifteen-year franchise to light the town. The ordinance 
can not, however, be finally passed, until the next regular meet- 
ing in January. Mr. McDowell will order the machinery at once, 
and expects to have the plant in operation by March 1. 


MONROE, MICH.—Ground was broken recently for an elec- 
tric lighting plant for the new St. Mary’s Academy building, now 
being erected in this city. The power-house will be 150 by 50 
feet, with the most modern equipment, and will cost $60,000. 


PORTLAND, IND.—The city of Portland has made a new five- 
year contract with the F. Bimel company for power for the elec- 
tric light ‘plant. The Bimel company has been furnishing the 
power for the plant since it was bought by the city ten years ago. 


DAYTON, OHIO—The Dayton Electric Light Company has sold 
$500,000 worth of its stock to eastern capitalists for the purpose of 
securing money to place the uptown wires underground and make 
other improvements. The present management will remain in 


control. 


KEARNY, N. J.—The engineers appointed to estimate on a 
municipal lighting plant report that such a plant could be installed 
for from $47,500 to $55,000. The estimated cost of operation is 
from $9,000 to $11,000, a saving to the town of from $5,000 to $7,000 


annually. 
AMERICAN FORK, UTAH—The auxiliary electric light and 


power plant which the Utah County Light and Power Company, of 


this place, is arranging to install one and one-half miles above its 
present plant, in the American Fork cañon, will, it is estimated, cost 


about $150,000. 

SEDALIA, MO.—The people of Sedalia have voted to grant the 
consolidated gas and electric companies a ten-year contract to 
light Sedalia. Horace Rumsey and Joseph Clarke, of St. Louis, 
are at the head of the new company, with L. P. Andrews, of this 


city, as general manager. 


HARTFORD, CT.—A certificate of organization of the Ameri- 
can Motive Power Company, of New Haven, has been filed with 
the secretary of state. Two hundred and eighty-three shares of 
capital stock have been subscribed, which have been paid for 


in property valued at $28,300. 


LAMBERTVILLE, N. J.—The Lambertville Heat, Light and 
Power Company has entirely remodeled the electric plant in that 
city. Two new dynamos and a new engine have been installed, 
part of the city has been rewired, a day circuit will be used and 


electricity furnished to New Hope. 


CHARLOTTE, N. C.—The Factory Site and Power Company, 
which was incorporated at Waynesville lately with a capital of 
$300,000, will have 500 horse-power ready for transmission by 
January 1, and 1,500 horse-power early in the year for the use of 
cotton mills and other factories in its neighborhood. 


DEADWOOD, S. D.—The new electric light plant at Spearfish 
is in operation. Power is furnished by water from the Spearfish 
river, but a steam power plant has also been installed as an auxiliary 
and for use in emergencies. It is stated that the new plant has 


been completed at a cost of nearly $50,000. 


NEW BRUNSWICK, N. J.—The Light, Heat and Power Com. 
pany held its annual meeting recently, at which the old directors 
were reelected, as were the old officers of the company. The offi- 
cers are: president, John C. Eisele; treasurer, Nathaniel King; 


secretary, Henry M. Barrett. All reside in Newark. 


READING, PA.—The Birdsboro Electric Company at its annual 
meeting elected the following: George Brooke, president; William 
Lincoln, secretary and treasurer, and these directors; George 
Brooke, Jr., Robert E. Brooke, Harry K. Harrison, John Sponagle, 
I. F. March, William Lincoln and George W. Lacey. 


PITTSBURG, PA.—The Duquesne Light Company, which 
recently obtained a franchise from Pittsburg councils, is planning 
to extend an electric lighting system to many parts of the coun- 
try. Applications have been made for charters for the Tube City 
Light Company, the Colonial Light Company and the Home Light 
Company, the first located in McKeesport, the second in Braddock 
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and the third in Homestead. The incorporators of the three com- 
panies are J. G. Splane, Shirley P. Austin and George K. Ander- 
son. These companies are in reality parts and extensions of the 


Duquesne Light Company. 
DAVENPORT, IOWA—The People’s Power Company has in- 
creased its capitalization from $600,000 to $1,000,000, and has de- 
cided on further improvements to its property in the coming year. 
During the past year there was an expenditure of $150,000 on 
improvements and extensions. The increase was voted at the last 


meeting of the directors. 
WILKESBARRE, PA.—The construction of a large electric plant 
will soon be begun at Butzbach’s. The plant will be used to furnish 
light and power in three of the mines of the Delaware, Lackawanna 
& Western Coal Company. The poles and wires are already placed 
as far as the Truesdale breaker and the others will be put up by 


the time the plant is ready for operation. 


MONTREAL, QUEBEC—Edouard Beaudry has entered into full 
control of the electric light plant at St. Johns, Quebec. The town 
council of St. Johns has granted Mr. Beaudry a ten-year contract 
for the lighting of the city. The power is furnished from a fall 
on the Yamaska river, a short distance from the town. The pur- 
chase price is said to be in the vicinity of $300,000. 


MONTGOMERY, MINN.—S. A. Vopatek has obtained an exclu- 
sive franchise for an electric light plant. Mr. Vopatek is associ- 
ated with J. E. Anderson, and will incorporate under the firm 
name of the Montgomery Electric Light Company. The franchise 
covers a period of twenty-five years, and gives the city the right 
to purchase the plant any time after the expiration of two years. 


UKIAH, CAL.—At a special meeting it was agreed to enter 
into a contract with W. W. Van Arsdale, the owner of the Walker 
Valley ranch, to furnish the city of Ukiah with electric power. 
The city agreed to pay four dollars per month per horse-power, 
the power to be delivered at the switchboard in Ukiah. The con- 
tract is to run for ten years, and ten years more at the option of 
the town. The plant is to be ready for service by next September. 


SPRINGFIELD, MASS.—The Central Massachusetts Electric 
Company held its annual meeting recently, when the following 
officers were elected: president, Charles E. Fish; vice-president, 
George C. Flynt; manager, A. J. Purenton; treasurer, Charles B. 
Fiske; clerk, A. J. Purenton; directors, G. E. Fuller, George C. 
Flynt, Charles E. Fish, A. J. Purenton, Charles B. Fiske, W. H. 
Fairbank, A. W. Paige, Charles F. Grannis and Edward Fair- 
banks. The company’s statement shows a surplus of $14,130.01. 


BELLAIRE, OHIO—The contract for the lighting of the streets 
by electricity was awarded by the Board of Public Service to the 
Bellaire Light and Power Company, it being the only bidder. 
The bids were asked for periods of three, five and ten years, separate 
bids to be made for each period. The above company’s bids were 
$80, $75 and $70 respectively for the three periods and it was 
given the contract for ten years at $70 per light. The contract also 
specifies that the city is to receive the same free light as in the 
former contract for the park and public buildings. 


NORTH CANAAN, CT.—The Berkshire Power Company, of this 
place, has filed a certificate of incorporation with the Secretary of 
State. The capital stock is $204,000, of which $400,000 represents 
preferred shares and $200,000 common shares. The incorporators 
are Walter S. Morton and Arthur D. Newton, of Hartford, and 
J. Henry Roraback, of North Canaan. Under the terms of its 
incorporation the company has wide power for the development 
of power privileges in order to generate electricity. The concern 
is forming ambitious plans for the development and distribution 


of electric power. 

GREENVILLE, S. C.—The Belton Power Company, located in 
Greenville County, and with a working capital of $350,000, is 
making rapid progress with the construction of the dam and electric 
plant on the Saluda river at Holliday’s Bridge. While work has 
been under way for some time the plant will not be in operation 
before June or July of next year. The company will also light 
and install waterworks in the towns of Williamston and Belton, 
contracts having already been signed. The company will develop 
the shoals on Saluda river from Cooley’s bridge to Holliday’s 
bridge and will create 5,000 horse-power from these waters. 
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TBLBPHONE AND TELEGRAPH. 


GOWRIE, IOWA—J. F. Nordin seeks a franchise for a telephone 
line. 


NEWPORT, R. I.—Improvements have been made to the local 
exchange. 


PAXVILLE, S. C.—The Sumter telephone line is being extended 
from here to Summerton. l 


EASTON, PA.—The Pennsylvania Telephone Company is rebuild- 
ing its line from Nazareth to Bath. 


MILLCREEK VALLEY, KY.—A franchise has been granted to 
the Independent Telephone Company. 


BOLTONVILLE, VT.—The Northeastern telephone line from 
Groton to Wells River is being rebuilt. 


ALBANY, N. Y.—The Columbia Telephone Company is extend- 
ing its lines from Elizaville to Pine Plains. 


MILWAUKEE, WIS.—The Eastern Wisconsin Telephone Com- 
pany is installing an exchange at Brillion. 


MARIETTA, GA.—A new exchange equipment has been installed 
by the Bell Telephone Company at a cost of $15,000. 


WALDO, ME.—It is understood that the China Telephone Com- 
pany is to extend its lines to Liberty and Cooper’s Mills in the 
spring. 


LYNCHBURG, VA.—The Southern Bell Telephone Company has 
completed an additional long-distance circuit between Lynchburg 
and Danville. 


ATHENS, PA.—A new telephone line is being put up from Troy, 
via Leona, Springfield and Big Pond. A branch line is to run from 
Leona to Wetona. 


SAN DUNE, CAL.—The Sunset Telephone Company is prepar- 
ing for the installation of about a thousand feet of underground 
conduits at Venice. 


ELLERY, N. Y.—At the annual meeting of the shareholders 
of the telephone line to Sinclairville it was voted to extend the 
line to Towerville. 


PENDLETONVILLE, TEX.—J. W. Moore and son have bought 


the Pendleton Telephone Company, and will put up lines along the 
various public roads. 


SAN DIEGO, CAL.—C. W. Bigelow, of Redlands, Cal., is con- 
templating running a telephone line into the valley, by way of 
Banning and Coachella. 


BEATRICE, NEB.—The Independent Telephone Company is 
making plans to build another telephone line southwest of Blue 
Springs as soon as possible. 


GALVESTON, TEX.—A construction gang is stringing about 
50,000 feet of lead cables for the Southwestern Telegraph and Tele- 
phone Company in Galveston. 


AKRON, OHIO—The Bell Telephone Company will extend its 
line from Akron to Northwest Newstead. A large number of 
farmers have signed contracts for a year’s service. 


YOUNGSTOWN, OHIO—The Mahoning Valley Street Railway 
Company has closed a contract with the Central Union Tele- 


phone Company for the installation of a private branch telephone 
exchange. 


ORWELL, VT.—The Cooperative Telephone Company is extend- 
ing its lines to Orwell, where they will connect with the Peo- 


ple’s line at Brandon. It is also building to Ticonderoga by way 
of Mount Independence. 


SALAMANCA, N. Y.—A. V. Hunt, of Olean, has purchased the 
Home Telephone Company, of Port Alleghany. He will extend 


the wires to Smithport and Coudersport, where they will connect 
with the Inter-Ocean lines. 


KANSAS CITY, MO.—Sixty farmers have organized a new 
telephone company and will build thirty miles of line from Higgins- 


ville to Salem, in Johnson County. Branches will extend to Aull- 
ville, Concordia and Mayview. 


PRINCEVILLE, ILL.—The Keck Telephone Company, a local 
system, is now connected with the Bell long-distance line, giving 
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communication with all points in the state, as well as the princi- 
pal cities in the United States. 


FULLERTON, CAL.—The Home Telephone Company has com- 
menced the construction of its long-distance line from Buena 
Park to Fullerton, a distance of four miles. It will touch the 
main Los Angeles-Santa Ana line. 


BATTLE CREEK, MICH.—-The Michigan State Telephone Com- 
pany has completed a rural line from Battle Creek to Climax, twelve 
miles distant. The company is also constructing a line from 
Battle Creek to Assyria, Lacey and Dowling, in Parry County. 


-= SEATTLE, WASH.—Plans for extensions that will cost $300,000, 
and which are the first steps toward running lines that will 
practically cover the entire Puget sound country, have been per. 
fected by the Independent Telephone Company. 


NEW HOLLAND, PA.—The Enterprise Telephone and Tele- 
graph Company has started to build a line to Alert, Cambridge and 
South Hermitage. This will open up a territory which is at present 
without telephone service. 


COVINGTON, LA.—lIt is announced that H. H. Smith, Paul 
Laborde and several other citizens of Covington will organize a 
telephone company and put in an up-to-date local exchange. They 
claim that this is necessary on account of the lack of accommodation 
afforded at present. 


WICHITA, KAN.—The Whitewater Telephone Company has 
completed its line from Whitewater to Wichita. The line con- 
nects with the lines of the Wichita Independent Telephone Com- 
pany at that point. The Whitewater line is a rural one, and has over 
two hundred subscribers. 


CORDELE, GA.—The Bell Telephone Company is having esti- 
mates prepared for the installation of aerial cables throughout the 
business section of Cordele. When this work is finished the re- 
modeling of the entire telephone system of the Bell company in 
Cordele will be completed. 


OMAHA, NEB.—One hundred and sixty men are engaged in 
stringing new wires and putting in new telephones in Omaha for 
the Nebraska Telephone Company. About 1,500 new telephones 
secured on the reduced tariff that goes into effect for residences 
January 1 are to be installed. 


LIBERTY, IND.—The Liberty telephone plant has changed 
hands, Joshua Davis, of Liberty, James Davis and several farm- 
ers in the vicinity buying the plant for $80,000. The Liberty 
Telephone Company was organized seven years ago, and its lines 
now cover almost the entire county. 


MONROE, GA.—At a meeting of the Monroe Telephone Exchange 
Company, the Walton Telephone and Telegraph Company and the 
Monroe & Compton Telephone and Telegraph Company, a consolida- 
tion of all the companies resulted. The new organization will 
be styled the Monroe Telephone Company. ‘ 


BINGHAMTON, N. Y.—The Oneonta Telephone Company, operat- 
ing in and around Oneonta, N. Y., and the Bell Telephone Company 
have effected a consolidation of their interests, so that hereafter 
there will be but one telephone company operating in that city. 


By this arrangement something over 1,000 telephones are added to 
the Bell list. 


MINNEAPOLIS, MINN.—Minneapolis capitalists, headed by 
S. S. Thorpe, have bought the Iowa properties of the Mississippi 
Valley Telephone Company for $400,000. Five exchanges, cover- 
ing the lowa cities of Burlington, Muscatine, Keokuk, Madison 


and Wapello, are taken over. New management will be installed, 
and extensions will follow. 


HINT, MICH.—The Michigan State Telephone Company, for- 
merly known as the Bell company, has closed negotiations with 
W. H. Taylor, of Clio, by which the company takes over the rural 
telephone system of thirty telephones, known as “the Taylor line.” 


The subscribers on the latter line have been connected with the 
Michigan state exchange in Clio. 


LINCOLN, NEB.—The Lincoln Telephone Company has elected 
the following officers: C. J. Bills, president; A. W. Field, vice 
president; F. H. Woods, secretary; A. C. Faulkner, treasurer. 
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December 31, 1904 


These officers, together with Simon Mayer, A. C. Ricketts, George 
J. Woods, John T. Dorgan and Mark Woods, comprise the board of 
directors. The executive committee comprises F. H. Woods, chair- 
man; C. J. Bills and A. O. Faulkner. The board created the office 
of general counsel and elected F. H. Woods to fill the position. 


COHOES, N. Y.—At a meeting of the stockholders of the Cohoes 
& Waterford Home Telephone Company it was decided to increase 
the number of members of the board from eight to eleven, and 
P. H. Andrae, of Cohoes; F. H. Sudro and T. M. Brush, of Elyria, 
Ohio, were elected members of the board. It was also decided to 
put in additional cable in parts of the city. 


SHEBOYGAN, WIS.—As a result of a conference between the 
officials of the Citizens’ Telephone Company and the Wisconsin 
Telephone Company, the latter concern has agreed to leave the 
field in Sheboygan and Sheboygan Falls, and turn over its local 
service to the Citizens’ company. The Wisconsin company’s long- 
distance system will be connected with the Citizens’ exchange. 


MIAMI, FLA.—The Miami Telephone Company has been organ- 
ized and the stockholders have elected the following officers to 
serve for the coming year: Glenn C. Frissell, president; Harry C. 
McCown, secretary and treasurer; directors, Glenn C. Frissell, 
Edward C. Romfh, A. P. Anthony, Harry C. McCown, Glenn C. 
Strohm, James T. Sanders and James R. Anthony, Jr. The new 
company will proceed at once to rebuild the entire line. 


SANTA ANA, CAL.—The Smeltzer Home Telephone and Tele- 
graph Company held its annual meeting recently, at which the 
following board of directors was elected: J. B. Lossing, president; 
H. J. Phelps, vice-president; C. C. Johnson, secretary; Bank of 
Huntington Beach, treasurer; G. W. Moore and J. T. Shaffer. 
While the company has been organized for some time it is not 
yet doing business. Poles are up and wires will be strung very 
soon, and it is expected the system will be in operation shortly. 


COLUMBUS, OHIO—Work on the new telephone circuit from. 


Columbus to Toledo for the United States Telephone Company 
has been completed as far as Marysville. From Columbus to Marys- 
ville a new cross-arm is being added to the United States com- 
pany’s poles, but north of that point there is a space on the 
present arms sufficient to accommodate the new Columbus-Toledo 
circuit. In addition a new circuit is being built from Columbus 
to Plain City and Marysville, it is said, will have an additional 


line into Columbus. 


KINGSTON, ONTARIO—An agreement for an exclusive fran- 
chise for five years has been reached between the city council and 
the Bell Telephone Company. The city is to receive $700 per year, 
free use of the poles for fire-alarm wires, telephones to citizens 
at thirty dollars for business and twenty-five dollars for residences, 
two-party lines for residences at eighteen dollars each, and four 
at fifteen dollars. The company also agrees to erect a five office 
building on Clarence street and install metallic lines with the 


most approved instruments. 


PIERRE, S. D.—Articles of incorporation have been filed for 
the South Dakota Telephone Company with headquarters at Pierre, 
and a capital of $100,000. The incorporators are A. Ewart, E. P. 
Farr and W. S. Rowe, of Pierre. and G. E. Sumner and C. L. 
Millette, of Fort Pierre. The intent of the company is the con- 
struction of a telephone line from Pierre to the Black Hills, with 
branch lines to main points in the section of country between the 
river and the hills. The preliminary arrangements are already 
under way, and all the material will be on the ground in the 
spring. The line is to be a copper metallic circuit. 


HUNTINGTON, TENN.—A new telephone company has been 
organized in some of the lower counties with a capital stock of $50,- 
000. It will be known as the Consolidated Telephone and Telegraph 
Company, and is made up of the Sloan Telephone Company, of 
Linden; the Savannah Telephone Company, the Clifton company 
and the Tennessee River Telephone Company. The incorporators 
are J. K. Barlow and T. S. Hughes, of Savannah; H. B. Stubble 
field, of Denson, and W. N. Sloan, of Linden. W. N. Sloan is presi- 
dent and manager; T. S. Hughes, vice-president; J. F. Barlow, 
secretary, and J. K. Barlow, treasurer. The company will operate 
lines in Perry, Lewis, Decatur, Wayne, Hardin and McNairy coun- 


ties. Lines will also be run to Corinth, Miss., and to Florence, Ala, 
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NEW COMPANIES. 


COLUMBUS, OH!IO—The Safety Trolley Company, of Spring- 
field, has been incorporated with a capital of $10,000. 


NEW YORK, N. Y.—The National Gas and Electric Fixture 
Company, with a capital of $2,000, has been incorporated. The 
directors are Louis Doushkess, Paul Gillen, Abraham Levy, New 
York city. 

PORTLAND, ME.—The Constant Park Plug Company has been 
incorporated to manufacture electrical apparatus. The capital is 
$50,000, and the following are the officers: president, H. L. Cram, 
Portland; treasurer, Charles H. Weston, Boston. 


VINELAND, N. J.—The Daggett Trolley Company has been 
incorporated to manufacture and sel] trolley improvements known 
as “the Daggett trolley.” The incorporators are L. E. Heinly, of 
Chicago, and W. E. Daggett, and the capital stock is $50,000. 


| INDUSTRIAL ITEMS. _ 


THE MARINETTE GAS ENGINE COMPANY is distributing a 
catalogue describing the Walrath gas engine, which is manufac- 
tured by this company. i 

THE YOST ELECTRIC MANUFACTURING COMPANY, Toledo, 
Ohio, is calling attention to Yost specialties in a neat catalogue 
which will be sent upon request. 


THE HANCOCK INSPIRATOR COMPANY, New York city, is 
sending out a catalogue describing the Hancock globe, angle, sixty- 
degree, and cross-valves. The pamphlet contains twenty-three 


pages. 

THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is distributing a pretty January, 1905, calendar. There is also 
a bulletin descriptive of apparatus and method of thawing frozen 
water pipes. 

THE STANDARD WELDING COMPANY, Cleveland, Ohio, is 
distributing an attractive booklet entitled “What I Learned.” 
This is an illustrated monologue concerning the educational features 
of a trip to the standard Welding Company’s plant. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is calling attention to its line of incandescent 
electric lamps. The company has recently issued a number of 
attractive pamphlets, any of which may be secured upon request. 


THE HOLOPHANE GLASS COMPANY, New York and Chicago, 
has issued two handsome folders entitled, respectively, “Light 
versus Illumination” and “Lighting of the Home.” A booklet is 
also being distributed bearing the title ‘Scientific Illumination.” 
This literature is worth going to some trouble to secure. 


THE PHOENIX IRON WORKS COMPANY, Meadville, Pa., has 
received notice from St. Louis that the international Philippine 
jury of the exposition, in its capacity of associate of the board of 
exposition, has awarded a gold medal for the compound engine 
exhibited by this company in the power plant of the Philippine 


government board. 


THE PRINDLE PUMP AND ENGINEERING COMPANY, 95 
Liberty street, New York city, is distributing catalogue A, descrip- 
tive of Prindle standard house-tank pumps. The pumps are of 
the centrifugal type, and are driven by electric motors, either of 
the alternating-current or direct-current variety, the pump and 
motor being mounted upon the same base. 


THB WILLIAMS ELECTRIC MACHINE COMPANY, Akron, 
Ohio, is sending out catalogue A, describing its electric clutch 
pulley and safety device, and electric hoists. The catalogue contains 
seventy pages, of which thirty-five are devoted to machinery, the 
balance of the booklet containing articles on mensuration, practical 
rules and tables, and information on gearing and belting. 


PIRELLI & COMPANY, Milan, Italy, are presenting to their 
clients and friends the text of a paper read before the International 
Electrical Congress, St. Louis, Mo.. September 13, 1904, by their 
chief electrician, Inz. E. Jona, on “Insulating Materials in High- 
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Tension Cables.” The paper is presented in book form, in the 
original English text as delivered at the congress, and also the 
Italian translation. Pirelli & Company announce that their goods 
obtained at the St. Louis World’s Fair a grand prize in the group 
of india-rubber goods in general, and two gold medals for insulated 
wires and cables. 


THE BRACKETT BRIDGE COMPANY, Cincinnati, Ohio, is 
the designer and manufacturer of the new Highway bridge across 
the Miami river, at Elizabethtown, Ohio. This is believed to be 
the longest simple truss span in the world. It has a clear span 
of 568 feet. The bridge is being built by Hamilton County, Ohio, 
for which Mr. Frank Krug is county engineer. Mr. H. G. Tyrrell 
is chief engineer of the Brackett Bridge Company. 


J. G. WHITE & COMPANY, 43 Exchange Place, New York city, 
has secured through its London branch a contract for equipping 
the traction system of Belfast, Ireland, with electricity. The 
system will comprise overhead and conduit construction, and the 
contract price is about $2,800,000. The company has also secured 
through its London branch a contract for electrifying the tram- 


way system of Montevideo, Uruguay, at a contract price of 
$2,000,000. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is calling 
attention to the all-copper shell used in all of its Edison base 
sockets and receptacles. This is particularly important in sign 
receptacles or other installations where the device is subjected to 
exposure. The A. & W. Electric Sign Company, Cleveland, Ohio, 
announces that it has used sixty or seventy thousand of the P. & S. 
No. 1072, electric sign receptacles, and has experienced no trouble 
whatsoever with them. 


J. P. HORNADAY & COMPANY, 1108 Traction Building, 
Cincinnati, Ohio, has reorganized a number of street railway, 
steam railway, waterworks, electric light and industrial proposi- 
tions. This company, through its New York and Chicago con- 
nections, has outlets for its securities, which enables it to under- 
take the reorganization or promotion of any reasonable proposi- 
tion. The company is now interested in several railway proposi- 
tions in the South and Southwest. 


THE VOUGHT-BERGER COMPANY, La Crosse, Wis., has issuea 
a novel advertising folder in the form of a reply postal-card. The 
desirability of the pendant telephone for all purposes is set forth, 
and in addition to this there is a detailed description of the appa- 
ratus. On the reply half of the card is an order blank with 
prices of the various types of instruments. The card is to be used 
in sending for a trial instrument, subject to thirty days’ time for 
demonstration as to its practicability. 


THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., has purchased considerable new land fronting on the tracks of 
the Pennsylvania Railroad, for the increasing of its manufacturing 
facilities. A steel casting plant will be installed, and additions 
made to the foundry and to the factory for making steel balls. 
The company has only recently enlarged its plant by the building 
of a 250-foot addition to its machine shop, and an extension to the 
ball plant. Mr. S. S. Eveland, manager, is in charge of the 
improvements. 


HENRY R. WORTHINGTON, 114 Liberty street, New York city 
has issued a 132-page catalogue entitled “Pumping Machinery.” 
The catalogue describes apparatus comprising the many types of 
pumping and condensing machinery and measuring devices which 
have been developed by this company within the last sixty-four 
years. The most prominent article described is the duplex steam 
pump and special designs of this pump adapted to boiler feeding. 
mine pumping. removal of air and circulating air for condensers. 
waterworks service and fire service. The book is printed in two 
colors, and the cover is lined. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
is distributing bulletins Nos. 4392, 4393, 4394. 4395 and 4296. 
No. 4392 describes the single-phase compensated motor equipment 
which is in operation on the Ballston division of the Schenectady 
Railroad. In addition to the equipment the track and line of this 


Vol. 45—No. 27 


road are described. Bulletin No. 4893 describes small. moderate- 
speed, engine-driven, revoiving-field alternators, No. 4394 taking 
up a new type of belt-driven alternator. No. 4395 is devoted to 
lightning arresters for direct-current circuits, and No. 4396 de- 
scribes commercial types of searchlight projectors. 


THB BISHOP GUTTA PERCHA COMPANY, 420-426 East 
Twenty-fifth street, New York city, is now adding a fourth story 
to its old factory building, which covers an area of seventy-five 
feet by ninety feet, which will be occupied by its gutta percha 
work and give it better facilities in this older building for turning 
out its electrical specialties. During the past year the company 
has erected a new four-story building, twenty-five feet by forty 
feet, doubling the area occupied by its office and laboratory and 
adding largely to its storage capacity. The company reports a 
good business in 1904, and anticipates a prosperous season in 1905. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in buletin No. 1031 describes rotary converters. 
In addition to a number of half-tones showing various parts of the 
rotary converter in assembly, illustrations are given showing typical 
installations of this apparatus. The Bullock company is calling 
attention to its list of awards from the Louisiana Purchase Expo- 
sition. This includes a grand prize for the exhibit comprising 
Bullock alternating-current generators, sychronous motors, direct- 
current generators, direct-current motors and rotary converters; a 
gold medal for the multiple-voltage balancing sets for control of 
motors, and the grand prize for the “The Big Reliable,” which in- 
cluded the 5,000-horse-power Allis-Chalmers engine and Bullock 
generator. 


THE AUTOMATIC SAFETY STOP COMPANY OF AMERICA, 
15-25 Whitehall street, New York city, is distributing a prospectus 
describing the patents for safety devices on railroads of which it 
is the owner. The company has recently been granted a patent on 
a simple and effective device which it is stated will overcome the 
difficulties hitherto encountered in allowing an engineer to run 
past a signal set against him, if the proceeding is made with cau- 
tion. If the train is slowed down, the break-setting apparatus will 
remain inactive. It will, however, make a record that the signal 
has been overrun. Should the engineer fail to slow down, and 
for some reason neglect to obey the signal, the apparatus will set 
the brakes for him and establish a different record, which will 
have to be explained. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has been 
awarded the grand prize for its exhibit of a 170-horse-power tan- 
gential water-wheel at St. Louis. The wheel develops 170 horse- 
power at a speed of 700 revolutions per minute, with a water 
pressure of 300 pounds per square inch, equivalent to a hydraulic 
head of nearly 700 feet. It is direct-connected to a 100-kilowatt 
railway generator, and is one of the units of the intramural power 
plant. The wheel is of the tangential type, with the Doble patented 
ellipsoidal buckets, and is provided with the Doble patented needle- 
regulating nozzle, operated by a governor. The sides of the wheel 
housing are made of plate glass, so that the action of the water 
on the wheel can be observed. The quantity of water delivered 
to the wheel is measured by a Venturi meter with automatic 


recording instruments, and the pressure of the water is registered 
by a recording gauge. 


THH DEANE STEAM PUMP COMPANY, Holyoke, Mass., is 
distributing a new catalogue on condensers, No. D-23. This pub 
lication reviews the principles and advantages of the several types 
of condensers as applied to steam engines, including surface and 
jet condensers, and discusses, also, vacuum pumps, exhausters, air 
and circulating pumps, and other auxiliaries. A recent develop- 
ment, which is treated of quite fully, is the provision of proper 
condensing arrangements for steam turbines. Unlike the recipro- 


cating engine the turbine can expand its steam to the extreme limit | 


of the exhaust pressure and every inch of vacuum above twenty- 
six inches increases the economy by from three to five per cent. 
It is therefore advantageous to use the most perfect type of con- 
densing equipment for this service, which has led to the production 
of improved types of independent air and hot-well pumps, separate 
circulating pumps, air coolers, ete, 
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AMERICA’S T “ 
LARGEST ELECTRICAL YAGA, 


“PHONO-ELECTRIC” TROLLEY 
WIRE 


will withstand the pounding and 
wrenching, to say nothing of the 
occasional arcing at curves, fre- 
quent overloads, and accidental 
short circuits that a trolley wire is 
subjected to, 
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COMPANY 
CHICAGO 


92-94 WEST VAN BUREN ST. : 


À Ls 2, 
W, ELECTRICAL SUPPLIES, 
zy- Y SPECIALISTS ON METERS, ¥ § 
yp je TRANSFORMERS, LAMPS,ETC. StS 


Electric Globes and Shades, both 
Arc and Incandescent 

laner and Outer Globes for all 
enclosed arc systems 


CATALOGUES SENT ON REQUEST 


BRIDGEPORT BRASS COMPANY 
19 Murray Street New York “Its Tough” (2) 


WILLARD L. CANDEE t are GEO. T. MANSON, Gen. SUPT. 
H. DURANT CHEEVER ; W. H. Hooains, secy. 

1889 1893 THE BRISTOL CO. 
PARIS EXPOSI- WORLD’S FAIR WATERBURY, CT. 
TION MEDAL MEDAL | posting ansann 
FOR RUBBER FOR RUBBER y Secording Amperemeters 

d 
INSULATION INSULATION Sethe OAND 


TRADE MARK Recording Thermometers 
PAY FOR THEMSELVES 


SEND FOR CATALOGUE 


IHE STANDARD FOR RUBBER INSULATION 
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices 


THE OKONITE CO., Ltd., 253 Broadway, New York 
THE NATIONAL CONDUIT & CABLE CO. 


Manafacturers of 


BARE COPPER WIRE AND CABLE PAPER INSULATED CABLES 
For Telephone, Telegraph, Electric Light and Power 


FIRE AND WEATHERPROOF WIRE 


Execative Offices, Times Building. 


INDIANA RUBBER AND INSULATED WIRE CO, 
MANUFACTURERS OF 
PARANITE RUBBER COVERED Underground, Aerial, Submarine 
WIRES AND CABLES. and Inside Use, 
TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES. 


All Wires are tested at Factory JONESBORO, IND. 


NEW YORK, N. Y. 


THE CUTTER CO., Philadelphia 


\ STANDARD UNDERGROUND CABLE c0., 
Pas ELECTRIC CABLES, siise 


HIGH-GRADE BARE 
NUBDEM OT anoL WI RE Ş Telephone, Telegraph, 

AND WEATHERPROOF * Electric Light and Power 

w house Bidg., Pittsburgh, Pa.; 56 Liberty Bt., New York ; 1295 Bets Eats. Fana 
fan Francisco, Cal.; 


delp Pa.; 322 The Rookery , IL; Crossley Bldg. 
we 10 Post Office Erare Boston Mane j 


GOODS in stock, WRITE US. We will attend to your wants SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 Liberty St., N. Y. Branches: Chicago, 192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 33 Second St. 


WIRE 
MOORE =. 
CABLES 


American Electrical Works 


BARE and INSULATED 
ELECTRIC WIRE # #4 


Main Office and Factories - Phillipsdale, R. 1. 


WARREN ELECTRIC AND 
SPECIALTY CO. 


WARREN, 0., U. S. A., Manufacturers 


— ALL KINDS OF— 


INCANDESCENT 
LAMPS 


INOLUDING MINIATURES 


22 Dey Street, NEW YORK 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 

Bellis, Annunclators 


Electrie Light 
Supplies 


All kinds of FLEXIBLE CABLE. For Con. 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 


AI1so for Theatre and other trying vvork 


P GUTTA-PERCHA COMPANY 


422-426 EAST 25TH ST., NEW YORK 


SIMPLEX casces 


| FACTORY i 
DEKALe AVE./G 
man @ BROOKLYN 


Send for 
Catalogue 


For Underground, Submarine, Line and 
inside Construction 


THE SIMPLEX ELECTRICAL CO. 


BOSTON, 110 State St. CHICACD, 1144 Monadnock Blk, 


CLASSIFIED INDEX PAGE.26 


INDEX TO ADVERTISERS PAGE; 20 
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- Edgewise Wound Enclosed Arc Lamps 


Cg 110-Volt, Direct-Current Service . 


Embody the latest features of Arc Lamp Manufacture 


INDESTRUCTIBLE 1 
PERFECT REGULATION | 
PERMANENT ADJUSTMENT 

COMPOSED OF FEW PARTS A 


SIMPLICITY AND RIGIDITY OF CONNECTIONS at 


Write for further information 


Principal Offices, = Schenectady, N. Y. 
New York Office, 44 Broad St. Sales Offices in all Large Cities 


it Bituminized Fiber Conduit 


dloracound ‘Conatraciien 


DUNCAN 


DIREBECOCT-CURRENT 


i COMBINES the GOOD FEATURES of other 
| conduits. ELIMINATES the BAD FEAT- 

P | URES existing in many kinds. HAS VALU- 

| | | ABLE FEATURES not found in any other duct. 


WATTMETERS 


Made in 7-foot lengths with male and female joints, 
! making construction very rapid and simple, with 
| | consequent low cost. Alignment is perfect and 
$ permanent without tedious care and skill required MOST SENSITIVE 
in laying of butt-joint conduits. | 


Users are astonished by the ease and rapidity with 
which cables can be drawn in, and this without the 


| slightest scratching or injury to the lead covering 
thereof. 


MOST ACCURATE 
MOST RELIABLE 


Made in sizes from 1-inch to 10-inch inside diameter. 
Bends of any radius and any angle. 


Write us for further information and prices, stating 
sizes and quantities required. 


WRITE FOR BULLETIN AND PRICES 


DUNCAN ELECTRIC MFG. CO, 


LAFAYETTE, INDIANA 


American Conduit Company 


Main Offices 


Other Offices 
1005-6 Manhattan Building 170 Broadway, New York 


336 Macy St., Los Angeles 


Chicago 


C tle ELECTRICAL REVIEW 


AMPS 


a eS a a a LOPE ED, 
C ae Ta I a ES A eA TE TET 


The ‘most economical incandescent 
lamp isthe PEERLESS. The most 
economical arc lamp is the ADA MS- 
BAGNALL. Both are money 
savers. Immediate shipment from 
stock. Write for prices. 


NBS eae ee 


THE WESCO SUPPLY 
COMPANY 
ST. LOUIS, MO. 
“Everything Electrical” 


Cx 
x 
re oo ee ey ee pie a- 
on he a hk a a a, 1 
d 


THE _ ARC 
A=B (amp 
is a: model of SIMPLICITY, in Mechanical 
Construction and Electrical Design 


No Complicated Mechanism, 
has no more parts than are 
absolutely necessary for re- 
liable operation ° = - 


Ease in Trimming 


Weather-Proof 
Construction 


Inner and Outer 
Globe Easily 
Removed - -œ 


Send for our list of prom- 
inent users 


Open for Adjustment 8 


vanin Enon; Co 


CLEVELAND, O. Branches in Principal Cities 


= 6¢ + amy } 1 ; 
Diamond fi To = HIGH GRADE WET AND DRY 
ss Sfutirhes my BATTERIES 


Mechanically, chemically and electrically 
we guarantee them superior to all others 


Trade Mark t or open circuit wor 
<t> : | =ar: t : Fiet peed as Carbon Cylinders, 
Chis Crade-Mark guarantees quality. AG gg Crete and Spectatties 
Reon WH EASTERN CARBON WORKS 


The Hart Mfg. Co., Hartford, Conn. pener z JERSEY CITY, N. J. 


Nem York Boston Chicaga Toronto, Ont. 


COMPLETE Railway Line and Regulating, 
STORAGE isolated and Train Lighting, 
BATTERY Central Lightine and Pewer, 


PLANTS Elestrie Vehiela and Telephone 


GOULD COUNTER E-M-F BOOSTER SYSTEMS 
SALES OFFICES 


New York: | West 34th Street 
Chieago: The “RO@GKERY”’ San Franeiseo: Contury Eleetrio Oo. 
WORKS: DEPEW, N. Y. 


Wiulietimeae 


Bosten: 89 Stato Stroet 
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=Œ Che Engineering Press 


Electrical Testing Laboratories | | pam% y 


x TRR ocn Publishes the résumés of all arti- 
ENGINEERING PRESS `| 


cles appearing in the electrical 


Electrical and Photometrical Standardization. = ni A TOE. ae and other engineering papers the 
: a . -FE seh, z world over. 

Resistance, Conductivity and Insulation Tests. JN REVIEW “ahs If you want articles on any 
Calibration of Measuring Instruments. jm : subject, you should consult it. 


Arc and Incandescent Lamp Tests. > Ys PUBLISHED MONTHLY 
| Special Investigations. Single copy, 1/-; yearly 


Secondary Standards ot Candle-Power Furnished. subscription, 10/6. 
Technical Press Ass'n 


pre se! 3 : 0, rue de ncellerie 
14-16 East End Avenue, New York City se ih eae 


A NEW LUBRICATION BOOKLET 

: GRAPHITE AS saa wand’ 

| A LUBRICANT Joseph Dixon Crucible Co. 
l: J 


ersey City, N. J. 


Switches, Panel Boards, Cabinets 


Switchboards, Trolley Catchers 


JOHNSON & MORTON, UTICA, N.Y. 


General Electric £0. Stanley s Patterson 


Edison Lamps 


Manstacturers of 


General Electrical 
4 Equipment Supplies 
Rew York 


ao Cortlandt Street, *° > 
aptews—329 Fourth Avenue. -store 


Send for Catalogue, Price List and Dis- 
count on Vanderman’s Speciaities 


BEST TOOL CHESTS and PIPE 
VISES IN THE WORLD 
PIPE VISES, STEEL FRAME 
WORK BENCH, PIPE BENDING 
FORM, IMPROVED PIPE 
CUTTER 
And Other Specialties 


Chests Made in Eight Styles. Special 
Styles and Sizes Made to Order 


Manufactured and for Sale by 


THE VANDERMAN PLUMBING 
AND HEATING 00. 


Willimantic, Conn., U. S. A. 


HEANY 


ENCLOSED ARC LAMPS 
Por uo-120 Volts D. C. Circuits 


AGENTS WANTEL 


THE AMERICAN ELEC. MPG.CO. 
27 N. 10th St. Philadelphia, Pa. 


The BATES MACHINE CO. 


346 Broadway, New York 


ae 
Numbering Machines for Num- 
bering Metal Parts 
flachine-Engraved Wheels and 
Type for Registering Devices. 
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- ige ae ee EAE S T E AE, 1, | William Ryle & Company 
54 Howard Street 


ALFRED S. AMER „Aal | Philadelphia Office 


Manager ETNE 
I There is no hotel quite like the SOMERSET fastidiously ~$ ` D fi 4015 Clarissa Street 
appointed with every known requisite for comfort, safety, , 2 “a y 


and peas Seige he Rg pager located i Poston s exclusive, a : : dir Chicago Office 
residentis bac ay 5 access > to ri ay nta- A E F 
€ entia ic ay section, accessible to railway sta- $ E : Va 210 Monroe Street 
r ’ i s 


tions, places of amusement, shopping centers |10 minutes y 

by electrics), yet free from the noise and disagreeable fea- \ 
tures of city hotel life. “A dinner at the Somerset,” while e 
passing through Boston, will be found most enjoyable. Our ‘>. 
beautiful illustrated booklet will be mailed free on request. fs 


Boston Office 
78 Chauncy Street 


1 
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{ THINGS MAKE PERFECT 7 


THE NEW 


“SHAWMUT” 


CONDUIT OUTLET BUSHING 
A Write g 
for 
Bulletin 
No. 26 


Peculiar Two Part Construction 
Easily Placed and Replaced 
Rounded on the Outside 

Full Sized Threads 

Every One Alike 

Copper Plate Finish 

True Bearing Surface 


Chase - Shawmut Company 
Newburyport, Mass. (4) 


To produce in shapes best 
suited for efficiency, a mater- 
ial combining both electrical! 
and mechanical strength is 
the problem of high voltage 
insulator manufacture. 

Locke Porcelain combines 
the vitrification of fine china 
with the strength of stone- 
ware and electrical efficiency 
never attained in either. 


Tho Locke Insulator Mfg. Go. 


Victor, N. Y., U.S.A. 


No. 303 Insulator 
6/2 inch diam. (one piece) 


ELECTRICAL REVIEW 


NATIONAL ELECTRIC 
CODE 


STANDARD FUSE DEVICES 


ARE READY 


OUR LABEL 
28OsV O LT 
i aa hae B rey Contact) TYPE E (Knife Blade Contact) 
- mps., 1,2,3 Pole, Main Line 
31-60 Amps.,1,2,3 Pole, Main Line !0!-200 Amps., I Pole, Maln Line 


TYPE E (Knife Blade Contact) 201-400 Amps., | Pole, Main Line 
61-100 Amps.,!,2,3Pole,MainLine 401-600 Amps., I Pole, Main Line 


SoosvortT 


TYPE B (Ferrule Contact) TYPE E (Knife Blade Contact) 


1-30 Amp’., t Pole, Main Line 
31-60 Amps., I Pole, Main Line 100-200 Amps., I Poie, Main Line 


TYPE E (Knife Biade Contact) 201-400 Amps., ! Pole, Main Line 
61-100 Amps., | Pole, Main Line 401-600 Amps., | Pole. Main Line 


mwee H. W. Johns-Manville Co. seso., 


ST. LOUIS Manufacturers, Asbestos and Magnesia Pipe LONDON 
PITTSBURG and Boiler Coverings, Roofing and Packings PARIS 


CLEVELAND 100 William 8*., - - NEW YORK BRUSSELS 


“H & H” 


AND 


“PERKINS” 
SWITCHES 


We keep a large supply 


of switches on hand for 
every requirement 


RICHT PRICES 


PROMPT 
ATTENTION 


THE F. D. LAWRENCE | 
ELECTRIO COMPANY .. 


219 West Fourth Street, 
CINCINNATI, OHIO 
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THE ONLY TOOL REQUIRED 


Next time you hammer, ream and file a cast-iron junc- 
tion box, wasting time, breaking boxes, and finally fail 
to produce a round hole, think of 


BOSSERT BRAWN STEEL JUNCTION BOXES 


They are punched out of one piece of steel and have holes closed with 
hermetically sealed plugs which can be removed with one blow of a 
hammer. No time wasted. No broken boxes. No filing or reaming. 
A clear round hole every time. Write for particulars. 


BOSSERT ELECTRIC CONSTRUCTION CO., UTICA, NEW YORK 


The Leeds & Northrup Co. 


259 North Broad Street, Philadelphia 


nS 
SS 
t 

The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 


Our... 
Patented 


and Copper Gaskets 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL CO. 
106 West St. 


NEW YORK - ° N.Y. 
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Mineral Weel Geverings 


Flectrical Measuring Instruments 


abel Cary Spring Works 


20,000 Miles es noma 
n : EXTENSION eaw TORE GITT 1s is 
: m Use CONICAL Manufacturers of 


Building, Aisle “C”, Posts 7 and 8 
CONTINUOUS RAIL JOINT CO. of AM. Newark, N. J. 


Wirt Battery Charging Rhoostat 


~ eo - 
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ee o 009 09% 9 
e o 0% ^` 0 


Do you want ‘The Kind that 
won’t come off” ? 


Made for all charging circutts and 
of any capacity. Rugged con- 
struction. Practically indestruc- 
tible. Grid and tubular types. 


If so, specify 
COLORING | 


E INCANDESCENT CRI S CI N | | 
LAMPS | 
when ordering Coloring and Frosting. 


SEND FOR CIRCULAR 


CRESCENT |) | 
COLORING Our pew bulletin tells you more about it. 


FLUID For sale by first-class supply houses. 


The Wirt Electric 


Co., Inc, Philadelphia 


NEW YORK . 26 Cortlandt Street. 
LONDON . J. Defries & Sons, Ltd. 
CHICAGO . 128 W. Jackson Bivd. 


MANUFACTURED BY 


FORC OLORING CRESCENT COM PANY 


BE RAN Oe ie NEW YORK OFFICE 
DU WITH CURRENT ON ICAGO 
tR WEL COREN] 203 Broadway ch 


SCIENCE ABSTRACTS RNAi examen 


PUO Bis: SED BLON TEI DT 
Issued under the direction of the INSTITUTION OF BLECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 


| In two sections: 1. Physics; 2. Electrical Engineering. $ 
> 4: g. Subscription, Parts, I. or 
a ace post Mee; each. Both parts, 80/-, post free. Specimen single part, 1/6 
Guaranteed aon, over 5,000 copies monthly. 


ADVERTISEMENT RATES ON APPLICATION 
Address the Publishers 


FEILDEN PUBLISHING CO., LTD., - 104 High Holborn, London, W. © 
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You will find this C€ & H STARTER 


Wherever the motor has gone it has gone with it. 
It was the first and stands first to-day. 


It is the starter that other makers have copied, but 
have not dared to duplicate on account of our 
patents. 


It is as we have always claimed “The least expensive 
safe starter to use on any installation.” 


Bulletin 10 explains it. 


THE CUTLER-HAMMER MFG. CO. 


Milwaukee, Wis. 
NEW YORK BOSTON CHICAGO 


PITTSBURG 
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No. 1018 


It will be a pleasure to show you our 
many different designs in the line of 
artistic brackets. We claim abso- 
lute originality“as well as effectiveness 
and durability. 


Central Stations Should Investigate 
Lundin Specialties 


We manufacture a compiere line of Orna- 
mental Switches, Arc Lamp Poles, Inner 
Globe Washing Machines, and a number of 
other new things which may be found with 
prices and other information in our catalog. 


THE LUNDIN ELECTRIC and MACHINE CO. 


Office, 176 Federal St. BOSTON, MASS. Factory, 249 A St. 


ELECTRICAL 


THE COOPER AGW 


REVIEW 


The Work of 
The Night Shift 


is usually less productive than that done by day 
On account of the inconvenience caused by arti- 
ficial light. 

Notice in this picture—taken at IO P. M.— 
how perfectly tools are lighted at night by 


In such a plant the night is just as good 
as day for working. 

The extreme diffusion of light prevents the 
usual shadows from getting in the way of the 
work and the freedom from glare or flicker 
makes it “just as good as daylight.” 

The cost of this superior light is only 35 
per cent. of what you are paying now, and in 
addition there is no trimming needed and no 
consumption of light-giving element. 

Adapted to all Direct-Current Systems. 
For use in Mills, Factories, Printing Shops, 
Photographic Establishments, Docks, Freight 
Houses, Draughting Rooms and Offices. 


SEND FOR BOOKLET 
Cooper Hewitt Electric Company 


220 W. 29th STREET, NEW YORK 
Philadelphia Office, 1121 Walnut Street 


ELECTRICAL REVIEW Vol. 45—No. 27 


THE PITTSBURCH PIPE THAWER 


It looks as if we had hit upon a brand new, long-felt want. Every Central Station, located where winters 
are of the old-fashioned kind, needs a pipe thawer. There is no question about the racticability of the 
method and it pays. Last winter a few companies tried it and the revenue derived ran from several hundred 


dollars up to ten thousand for the season. 
DON?T WAIT TOO LONG BEFORE ORDERING 


This Label on incan- 
descent lamps guar- 


apuina 1774 
JESSOP’S 
STEEL 


also Crucible Sheet Steel 


Wm. Jessop & Sons uta.) 
Chief American Office 

91 JOHN STREET, NEW YORK 

Manufactory, SHEFFIELD, ENG. 


antees best quality 
lamps 


storage work. List of schools using > 
mailed on n. The method of its use å» 
scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO0., 
(ë Ashburton Place, -+ - BASTON. MASS 


all asked for a RE- 
VOU LIABLE TIME SWITCH 
to run 8 days with 
one winding and turn your 
Electric Signs or Window 
Lights on and off at any time 
you set it. 


MANUFACTURE 
WE the SWITCH and 

GUARANTEE IT. 
Our Guarantee is good, and 
so is the Switch. 


Standard Sizes 35-50-75-100 Amperes 
2 or 3 Wire Systems 


Electric Heating and 
Cooking Apparatus 


for Homes and Factories 


The Prometheus Electric Co. 
39 Cortlandt Street, New York 
Send for Catalogue 


We manufacture Signs, all-porcelain letters. Write for prices. 


American Electric Sign Co. 
New York Office, 1265 B’ way 134 Summer St., BOSTON, MASS. 


Electric Heating 
Apparatus 


L H 
_— 


OF EVERY DESCRIPTION : 
“Unit” Enamel Rheostats | ) ALTIES 
VULCANIZED “Sch pan mea 10ST SPECALE 
THE. SIMPLEX ELECTRIC | | COLUANIAEE a nameno | | en: Gma a 
oa HEATING COMPANY FIBRE AMERICAN VULCANIZED FIBRE HU | The Yost Electric Mig: Co. 


Reaches and is read by the men 
vou wish to do business with 


| THE ELECTRICAL REVIE 
tinal STANLEY INSTRUMENT CO. 


CREAT BARRINGTON, MASS., U. S. A. 


WW 
AG UNIVERSAL EXPOSITION 
bad i ST. LOUIS 

N 1904 


| THE HICHEST AWARDS AT BOTH EXPOSITIONS FOR 
iii WATITMETERS — 


Digitized by (Go OQ 


PAN AMERICAN EXPOSITION 
BUFFALO 
1901 


7 | 
i 
i 
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es SAI TERIES 


FOR EVERY seeped 


COMPLETE BOOSTER 
SYSTEMS FURNISHED 
AND INSTALLED 


RENEWALS FOR BAT- 
TERIES OF ANY TYPE 


SPECIFICATIONS AND 
ESTIMATES FURN- 
ISHED 


CATALOGUES ON APPLICATION . 


National Battery Company 


NEW YORK OFFICE GENERAL OFFICES AND WORKS 
253 BROADWAY, NEW YORK BUFFALO, NEW YORK 


RAILWAY POWER PLANTS 
TELEPHONE EXCHANGES 
RAILROAD SIGNALS 
CENTRAL STATIONS 
TRAIN LIGHTING 
AUTOMOBILES 
CARRIAGES 

YACHTS BOATS ETC. 


IN THE TRUST 
UY THE 
EST 

A’TTERY 


The “Geecee” Dry Battery 


for Automobile Use a i iIi 
i 


ttl 
iodo esha 


j! 
[i 
ER 
hel, 
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i 


Size, a in. x 6 in. i 
A Battery that Een 
has been time- RODS+TUBE 
tested and 

tried æ Noted The only Bat- 

for its long 

life *# Is steady, 


a tery in Amer- ee ee 
“i ica made with . ° eee 
durable and ‘| this amperage 


reliable x s [ounsi and voltage. 


~ Special Forms --- 


Particular attention given to manufacturing special shapes Wilming ton Fibre Specialty | 
and sizes in quantities to order Company 


THE G, & C. DRY BATTERY MFG. CO. 104 West Fourth Street, Wilmington, Del, U. 8. A. 


55-57 West Third Street MOR Orne NOT IN THE TRUST 
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India Rubber and Gutta 
Percha Insulating Co. 


meee he SS a 


Habirshaw Red Core 
Wire used throughout 
Hotel Astor, New York 
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Office and Works 


YONKERS, N. Y. 


W. M. HABIRSHAW, Pres. and Gen. Mgr. 


Sales Department 


13-15 CORTLANDT STREET, NEW YORK CITY 


J. B. OLSON, Manager of Sales 


W. R. EVANS & COMPANY 


INCORPORATED 


General Contractors, Eleotrioal, Civil and Mechanical Engineers 


Reports and Estimates Furnished. High-CGrade 
Securities Accepted or Negotiated 
Traction Building, -~ - - - CINCINNATI, OHIO 


COVERED WIRES a GABLES 


For Every Service 


For Underground, Aerial and Subma- 
| rine use, ‘‘ SAFETY ” wires and cables have 
ay. he the endorsement of some of the largest 

Wrws? users in the United States. 


| WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER | 


The Subpway Contractor 


The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK Boston G. M. GEST 


. ES 
Cincinnati 2717 Broadway, New York 3 


sac circulation of the ELECTRICAL REVIEW is several thousand 
copies greater every week than any other electrical weekly and 
the American Newspaper Directery gives it the “ Gold Mark” indicating 
circulation of the highest quality. 


H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT. Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturere of 


MACHINERY FOR INSULATING ELECTRICAL W IRES 


Braiding. Taping. Winding, Twinning, Cabling, Stranding, Poliehing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY 


$04 PEARL STREET, - - - - PROVIDENCE, R. l, U. 8. A 


Cc O O a” 


| 
| kente 


MANSON TAPE for protecting joints 


(THE STANDARD FOR CLOTH TAPES) 


CANDEE POTHEADS for distributing wires 


(THE STANDARD POTHEAD) 


Manufactured Solely by E 


THE OKONITE COMPANY, uu. 


253 BROADWAY 
NEW YORK 
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The NEW YEAR’S 


The Electrical Review will be published 
the great mass of holiday literature 


J Ø Literary Features to Be Presented Øs Zg 


\ 


January 14, 1905 (the twenty-third year of the Electrical Review), 
will be the date of a sumptuous New Year’s Number of the Electrical Review, 
in which will be published an elaborate and brilliant series of articles 
showing the present status of Electrical Engineering and the accomplish- 
ments in the Electrical Arts. | 


These annual numbers of the Electrical Review form a permanent 
addition to the technical and scientific literature of the age. 


The list of special contributors for this number comprises the 
names of many of the world’s authorities in the various electrical branches. 


As the work of preparation is carried on during. the entire year, 
especial opportunities are developed for arranging the editorial features ol 
this number well in advance so as to make the issue of interest in its reflections 
of the valuable advancement in all countries. 


The articles will prove a succinct and a complete résumé of the progress 
and the important happenings of the year. 


The illustrations in this number will be as numerous and as excellent 
in character as has ever been offered in a single issue of the Electrical Review. 


In addition, the regular departments of news, industrial reviews: 
descriptions of new apparatus, etc., etc., will be fully covered in this number. 


e 
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NUMBER Jg 


January 14, 1905 — Fourteen days after 
and after the season’s distractions 


J Attractions to Advertisers in This Number g | 


The circulation of the January 14,1905, New Year’s Number of the 


Electrical Review will exceed, we believe, that of any other electrical journal 


= producing an edition of such elaborateness. 


The demand for copies of the New Year’s number in previous years 
was so great that the late orders were unfilled and this year agents and 


_ hewsdealers are placing requisitions in advance. 
In fact, orders have already been accepted for the sale, through special | 


sources, of many thousands of extra copies. 


| As the issue will be the regular “ Export and Domestic Number,” | 
the foreign circulation will be materially increased. 


The advertising pages will be, in themselves, a splendid reflection ot 
the status of the American Electrical Arts in all their multitudinous branches. 

These pages will be made more than ordinarily attractive in typo- 
graphical and artistic effect, and they are sure to be studied with unusual care 
because of their volume and completeness. 

It is aimed to make the advertising a most interesting feature. 

The art and engraving departments of the Electrical Review will be 
pleased to prepare and submit advertising copy and designs to prospective 
advertisers. | 
_ There will be no advance on regular advertising rates for space in 
this number, 


| . | 


ELECTRICAL RE VIEW Vol. 45—No. 27) Den 


14 


! Possess all the Essential Features of a Perfect Running Machine 


400 KILOWATT ENGINE TYPE THRESHER GENERATOR 


Complete Equipments for Electric Railways, Lighting and Power Transmission 


MANUFACTURED BY 


THE THRESHER ELEC 


Main Office and Works, Dayton, Ohio, U. S. A. New York Office, 17 Battery Pac 


r- 
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"a of— 


For Speed Range by 
Field Regulation of 


Lundell 
A “Universal” Motors + 


National — Lo. 


General Sales Office and Works 


District Offices 
NEW YORK: 135 Broad "Dae ow eet 
PHILADE! PHIA: 1509 Land, Huna Í wall Ue s CLEVEL y: Bari riom, Steve mere 
PITTSBURG: A. W. W DENVER t Hond a 
CHICAGO: Old Celas betel Me si pi ee 
BOSION and eni e 
/ a 
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. ERIE, PA.- 


SEND FOR... 


It describes our different styles 


THE ROBBINS & MYERS 00. 


SPRINGFIELD, OHIO 


ECK 


DYNAMO 
: AND 
yy MOTOR WORKS 
“4 Belleville, N. J. 


Quality counts 
in the long run, and 
quality is yours when 
you buy 


| Triumph 
Electrical Machinery 


to equip your plant. 
Well spoken of, 
wherever known, and 
known wherever elec- 
tric power is used. 
Bulletins ‘ER 201 and 
221” sen! on request. 


125 K.W. Belted Generator. 


Triumph Electric Co. 
Cincinnati, Ohio, U. S. A. 


Branches in all large cities 


Chicago Edison Company 


Elevating — Conveying Powar Treuntas 
JEFFREY E ren ety so 

Electric Locomotives. ogues are yours 

for the asking. Address. 

THE JEFFREY MFG. CO. 


ELECTRICAL REVIEW Vol. 45—No. 2 


"MANUFACTURERS: oF 


> "i i c uae D. C. DYNAMOS AND an 


TUERK FANS 


(Alternating Current, Ceiling) 
HUNTER FAN & MOTOR CC. 
FULTON, N. Y., U. $. A. 


E. B. LATHAM & CO., General Agents, 
39 Vesey St.. New York City. 


AET 


ELECTRIC COMPANY OF AMERICA ; 


A 
CLEVELAND. - OHIO, U.S.A. 


~~ U MANUFACTURERS OF 


STANDARD AUTOMOBILE BATTERY CHARGING MACHINES 


We ha bee 
ein chin 


n manufacturing for ten years — have t nds 
that are giving comple se sa te 


ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Pereha Insulating Go. 


SALES OFFICE, 15 CORTLANDT ST., NEW YORK 


OFFICE AND FACTORY, “Works, YONKERS, N. Y. 


a: — 
RA ae > Kai 


Garton-Daniels \ 


Make Very Good 


Lightning Arresters 


Catalogue 40-F Latest Issue 


Garton-Danicls Company 


Keokuk, lowa 


) QUICK AND 
Seay GOOD WORK 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280 
=- FIRST-CLASS EQUIPMENT THROUGHOUT 


Open Day and Night 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
Machine and carpenter work of all kinds. Correspondence Solicited 
Stick and Paste 
i em The 
i roomie Burnley Battery 

AM and M’f’g Go. 


DRY BATTERIES 


COLUMBUS, OHIO, U. 8. A. 


CHEEFFE 
Recoroiwawar METER: 


TYPE E 
FOR ALTERNATING CURRENT 


TYPE F 
FOR DIRECT CURRENT CIRCUITS 
DUST AND BUG PROOF 


IMPROVED CONSTRUCTION 


Moving parts are extremely light, insur- 
ing a highly sensitive and accurate meter 


WRITE FOR PRICES AND DESCRIPTIVE LITERATURE 


DIAMOND METER COMPANY 


PEORIA ILLINOIS U. S5. A. 


S 
WHEN ADDRESSING e e PLEASE 
MENTION THIS PAPE A 


Painesville, Ohio | < 
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It will interest you to 
Know what the PE 
z 


Western Electric Company a 


Have to say regarding em me 


eTRADE MARK 


in their circular, dated November 23, 1903, which in part reads as follows : 
‘The Western Electric Company have made an exhaustive test of carbons of all kinds and have found that the ‘ELECTRA’ 
Carbons cannot be equalled in quality or efficiency, produce practically no dust and give an excellent and steady light. They 


produce the highest standard of candle power in Proportion to the current consumed, and are the most economical carbons 
manufactured.” How is this for an argument ? 


HUGO REISINGER, Sele Importer, 11 Broadway, New York City 


DIRECT-CURRENT 


MOTORS AND GENERATORS 


BULLETINS ON REQUEST 


A New Motor 


The superiority of the Crocker-Wheeler Multiple 
Voltage System of speed control—in industrial plants 
where a comprehensive scheme involving power plant. 
power distribution and motor application is possible— 
has been established by competitive tests. 


In the case of small shops, isolated tools, and 
industrial plants in which the variable speed requirements 
are limited, the installation of a complete variable speed 
system is often not warranted. 


To meet the demands of this class, we now offer a 
complete line of variable speed motors, for single voltage 
circuits, in which the speed variation is obtained by 
field regulation alone. 


Let us tell you more about this new form I-F motor. 


TYPE ‘‘C’' MOTOR 
Crocker-Wheeler Company 


MANUFACTURERS AND ELECTRICAL 
ENGINEERS 


WESTERN ELECTRIC COMPANY 


CHICAGO NEW YORK 
AND OTHER LEADING CITIES 


Ampere, N. J. 


Central Station Managers 


Don’t Be Afraid 
of the Gas Plant 

Work Up a Motor Load 
We can furnish you 

Single-Phase Motors 


that will start under full load, in sizes 
ranging from 1⁄4 to 35 h.-p. 


Wagner Electric Mfg. Co. 


St. Louis, Mo., U.S.A. (8) 
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ELECTRICAL REVIEW 


Preface. 
I The Electric Current. 
II The Electric Battery. 
III The Effects of Electric Flow in the Circuit— Heat 
and Chemical Action. 
IV The Effects of Electric Flow Outside the Circuit— 
Magnetism and Induction—The Electrical Units. 
V Electromagnets — The Telegraph. 
VI Electric Signaling Apparatus. 
VII TheRelations Between Magnetsand Electric Currents. 
VIII Induction and Reactive Coils. | 
IX The Telephone. 
X Telephone Accessories. 


“THE HOW AND Wii 
OF ELEGIRIGIII 


By CHARLES TRIPLER CHILD 
Late Technical Editor of the Electrical Review 


The book is written in an easy style, and 
with all the cleverness and conciseness for which 
the author was justly famous. 

There is not a formula in the whole book. 
And while it contains no fiction, the expression of 
fact as treated here, makes charming reading. 

It is a book which the non-technical man can 
comprehend. Its passages will not bewilder the 
uninitiated. At the same time the engineer as 
well as the artisan has read this book and been 
benefited, and has acknowledged it. 

The “How and Why of Electricity” treats of 
the properties of electricity, of how it is gener 
ated, handled, controlled, measured and set to 
work. The electric bell, the telephone, the tele- 
graph, the incandescent lamp, and the arc, Wirt 
less telegraphy and Roentgen rays ar told of in 
plain language, and scientific terminology of the 
ordinary handbook is converted into every-day, 
good, easy reading. 


CONTENTS 


CHAPTER ES 
The Mechanical Generation of Electricity. 
XII The Dynamo Machine. 
XIII Various Types of Dynamo Machines. 
XIV Alternators—Polyphase Currents. 
XV The Electric Motor. 
XVI The Electric Railway. 
XVII Polyphase Currents and Motors. 
XVIII Electrical Power Transmission. 
XIX The Incandescent Light. 
XX The Arc Light. : 
XXI Electrochemistry—Storage Batteries. 
XXII Wireless Telegraphy. 
XXIII Radiation—X-Rays. 


PRICE $1.00, POSTAGE PREPAID 


“ The descriptions are helped out with cuts and di that really explai 
We know nothing that gives so much help ona difficult and c per sien 
short a space.’ — New York Sun, December. 27, 1902. and compen RAET Ina 


“We can unhesitatingly recommend this book to all non techni 
i - cal readers, 
m desire a simple and yet correct account of the different features of modern 
e Petree development *—Street Railway Journal, New York, January 10, 1908. 
' An excellent manual of the uses of electricity, and while not intended i 
way asa text-book, the work is of much value to 7 si Vand 
lay.” — National Electrical Contractor. geaders, Oth pPOTEPIpHE i 
“The book is a handy one; just what nine men in te 
n demand in order to 
seize goed the practical side of electricity.” — San Francisco Chronicle, Feb 


interested 
“Is admirably adapted to instruct the non-technical reader who is and 
in that subject. 7 R Mr. Child enjoyed a high reputation o the clos aities.” 
intelligibility of his writing, and the volume in question exhibits 
— New York Tribune, December 26, 1902. i 
to the 


nå 
“Mr. Child has left a good book ; one that we can heartily comme by 
non-technical readers for whom it was written; they will not oe F eit ex- 
platitudinous nonsense, but will receive solid, exact information, 
pressed.’ — Western Electrician, Chicago, February 21, 


, isting it is 00° 
“In spite of the great mass of electrical literature already exist readers 
of the first good booka of its kind. * * * It will find a large cn of 

on its evident merits.” — Engineering News, New York, February 
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Address ELECTRICAL REVIEW PUBLISHING C0. 


BOOK DEPARTMENT 


13 PARK ROW, NEW YORK 


Vol. 45—No. 27 


December 31, 1904 


Ist. The Inter-Pole Motor gives con- 
stant speed for all Joads, at any controller 
position. 

2nd. The desired speed can be attained 
by the movement of the little finger, 
instantly — Electrical, not Mechanical, 
Control. 

3d. Any Inter-Pole Motor will run under 
full load equally well in either direction ; 
in other words, perfectly reversible under 
any load. 

4th. The Inter-Pole Motor does not 
spark, perfect commutation, under all 
loads. 

5th. Designed especially to stand 100 
per cent overload without sparking. 
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INTER-POLE MOTOR 


Newest Variable 
Speed Motor. . 


PERFECTION IN OPERATION 


Write Dept. ‘‘C” for new Circulars 1, 2 and 3 


The ELECTRO-DYNAMIC COMPANY, Bayonne, N. J. 


6th. Compactness in design, occupy- 
ing the minimun of space. 

7th. Less weight than any other motor. 

8th. The largest armature shaft used in 
any motor. 

9th. Ball Bearings, thereby obviating the 
use of oil, and giving higher efficiency. 

lOth. Simplicity of brush-holder rig. 

I ith. Highest possible efficiency at all 
speeds (see curves). Vs 

12th. The minimum heating under all 
loads. 

13th. Operates on single-voltage circuit. 

14th. Enclosed, semi-enclosed and open 
types. 

15th. Motor can be set in any position. 


For Immediate Delivery 


Alternator 


Gold Medal 
Generator Unit 


Hamllton-Corllss Cross-Compound, Verticai 
Condensing Engine, 2250 H. P., 1500 K. W., 
3 Phase, 25 Cycles, 5600 Volts, National 


Released at close of St. Louis 


Exposition 


For Prices and Terms Apply to 


Hooven-Owens-Rentschler Co. 


Hamilton, Ohio 


National Electric Co. 


Milwaukee 
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Fort Wayne Three-Phase Engine Driven Alternator 
Type TRE 48-200-150 2300 Volts 


Vol. 45—No. 27 


FORT WAYNE 
=] Electric Works 


Complete station equipments 


of generating apparatus fur- 


nished for lighting the largest 


city or driving the greatest 


factory 


a 


Ca 2$ Tad 


Multiphase revolving field alternator fur- 


nishes flexible and economical equipment 


for power and lighting stations 
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FORT WAYNE, 


LITERATURE SENT ON APPLICATION 


INDIANA 


A 
Adains-Bagnall Electric Co....... 
Allen & Co., L. B..............08. 
Allis-Chalmers Co..............2.. 
American Battery Co..... ....... 
American Bell Telephone Co..... 
American Carbon & Battery Co... 
American Circular Loom Co...... 
American Conduit Co............ 
American Diesel Engine Co ..... 
American Electric & Controller Co. 
American Electric Fuse Co....... 
American Electric Sign Co........ 
American Electrical Heater Co.... 
American Electrical Mfg. Co..... 
American Electric Telephone Co.. 
American Electrical Works. 
American Engine Co ............ 
American Insulating Machinery 


American Vitrified Conduit Co... 
American Vulcanized Fibre Co.... 
Arnold Electric Power Station Co. 
Atchison, Topeka & Santa Fe R. R. 
Atlantic Insulated Wire & Cable Co. 
Atwater Kent Mfg. Works 
Automatic Electric Co 


B 
Babcock & Wilcox Co 
Baker & Co 
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INDEX TO 


B 

Berry, A. Hall. ................. 48 
Biddle, Jas. G................... 50 
Bishop Gutta-Percha Co. ........ | 
Blake Signal and Mfg. Co........ 58 
Bossert Electric ConstructionCo... 6 
Brady, T. H..... ee ere ee 54 
Bridgeport Brass Co.............. 1 
Brilliant Electric Co.............. 52 
Bristol: Cocorrrcsrtru ardens esia 1 
Bryan-Marsh Co.................. 
Buckeye Electric Company....... 
Bullock Electric Mfg. Co... ..... 
Bunnell & Co., J. H.. ........... 48 
Bureau of Expert Investigation 

& Construction................ 28 
Burke Electric Co........... ..ee. 16 
Burnley Battery & Mfg. Co ..... 16 
Byllesby & Co., H. M............ 28 

Cc 

Camp, H. B..... ............ : 
Cary Spring Works.......... ... 6 
Case Brog.............0.008 cece. 47 
Central Electric Co ............. 8 
Chase-Shawmut Co...............5,52 
Chicago & Alton Railway.. .... 54 
Chicago Edison Co..... .. .. ... 16 
Chicago Fuse Wire & Mfg. Co.... 
Chicago Inssulated Wire Co....... 
Connecticut Tel. & Elec. Co....... 54 
Collyer Insulated Wire Co........ 58 
Coluinbia Incandescent Lamp Co.. 
Consolidated Engine Stop Co..... 
Continuous Rail-Joint Co. of 

America. ...... 00 ©.......,. 6 
Cooper Hewitt Electric Co....... 7 
Corson, Wm. R.C......... ..... 28 
Couch & Co., 8. H............... 0 


ADVERTISERS. 


Crescent CO.....esoanessno sneseno. 


Crescent Insulated Wire and Cable 


CO mics ti E E EE E ee bas 
Crocker-Wheeler Co. ..........8.- 
Cutler-Hammer Mfg. Co.......... 
CUtCer CO nde si- 0 ceased ee anes 


Dayton Globe Iron Works Co..... 
Detroit & Buffalo Steamboat Co.. 
Diamond Meter Co............... 
Dichl Mfg. Co........... re 
Dixon, Jos., Crucible Co.......... 
Dongan Instrument Co....... ... 
Doubleday-Hill Electric Co....... 
Downward Light Electric Co..... 
Duncan Electric Mfg. Co......... 
Dustin Co., Chas. E.......... cee 
Duvall, E. 8., Jr..... ......0-6-. 
D. & W. Fuse Co.... ........... 
Dyer & Dyer 
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Eastern Carbon Works....... ... 
Eck Dynamo & Motor Works...... 
Edison Decorative & Miniature 
Lamp Department......... ... 
Edison Mfg. Co ....... ... ... 
Edmonstone Co ........... ... : 
Ed wards © Co.0i.62¢.20 awa eek es 
Electric Advertising Sign Co.... 
Electric Appliance Co...... .. ... 
Electric Motor & Equipment Co.. 
Electric Storage Battery Co....... 
Electric Utilities Co. ............ 
Electrical Appliance Company.... 
Electrical Engineer Institute of 
Correspondence Instruction. ... 
Electrical Testing Laboratories.... 
Electro Dynamic Co. .......... 
E] well-Parker ElectricCo......... 


(Continued »n page 24.) 


E 
Engineering Co. of America... ... ți 
Eureka Electric Co ....... es a 
Evans & Co., W. R.oue 10 
Ewing-Merkle Electric Co........ 5 

F , 
Feilden Publishing Co., Ltd...... 6 
For Sale... ......ccececeeeceerees 
Fort Wayne Electric Works....-- A) 
Foster, Horatio A..... Aupuni 28 
Fostoria Incandescent Lamp Co... 
Four-Track News, The. ....---:: 


Franklin Electric Mfg. Co....---: 
Frink, I. P ; 


G 

G. & C. Dry Battery Co.....----: 
Garon parte we ett eet Meena nes . 
General Electric Co... eserse 
General Incandescent Arc Light Co. 
Gest, G. M 
Gould Storage Battery Co....---- 
Green Fuel Economizer Co....--- 2 
Gunn, Richards & Co... 


H 

H. O. S. Engineering Co..------ ; 
Hallberg, J. H......-ee eres ort 
Hanchett. Geo. T... eere °° 

Hancock Inspirator Co.. ... 
Hart & Company 
Hartford Time Switch Co e=, 
Hart & Hegeman Mfg. Co. ..--:- 

Hart Mfg. Co 
Hazard Mfg. Co......:00002 00" 
Hewitt Electric Co., Cooper. -+ 
Hill Electric Co., W. 8... oe 
Hobart Electric Mfg. Co.. a 
Holtzer-Cabot Electric Co.. The... 
Hoover, Owens & Rentschler Co.. 
Howland, Russell 
Hubbell, Harvey... eeen 
Humphrey, Henry H... 


s.. 
we eceveeere® 


! 


. bso co 


OK | 


December 31, 1904 ELECTRICAL REVIEW 2l 


p APER | i New Adjustable Desk Fixture \ 
TUBES — 


IF IT IS A PAPER TUBE WE MAKE IT 
SMALL DIAMETERS OUR SPECIALTY 
ELECTRICAL TUBING 


TEXTILE TUBE CO., Fall River, Mass. 


SELF-LUBRICATING NON-SPARKING 
NON-CUT JING NOISELESS 


fixture that will throw light just where it is wanted ; 
wired with silk cable. 
Edison key socket and 
attaching plug. 

All Ready to Use 
Finished in old brass, 
polished brass or antique 
copper. 


IN SHEET OR WIRE 
to. wll PURPOSES 
SCRAP PURCHASED. 


AMERICAN TETIT 


Former’ y CHARLES F. CROSELMET, rey N.R. Ave. NEWARK. N.J. 


Will Carry 100 Per Cent. More Load 
than Any Other Brush 


Commutators Last Five Times 
Longer 


Le Valley Vitae Carbon Brush Co. 


125 EAST 42d ST., NEW YORK 


THE 
is constructed so as to have the 
GREATEST HOLDING AREA OF 
THE BLADES IN SOLID EARTH 


and 


NO IN THE HOLE BORED 
FOR THE ANCHOR . 


If your dealer can not 
supply them write 


ROBERT H. POLK 
P. 0. Box 75, - MEMPHIS, TENN. 


BENJAMIN 
WIRELESS 
CLUSTERS 


Style No. 7 here shown is one of our leaders. 
It has a reliable indicating switch which is a 
great convenience. 


WN AMI, For INSTRUMENTS ME'ERS. 


DIALS es 
asa kaiaa DIAL COMPANY 
e RROOKLYN. N. Y 


L. & L. Lighting Specialties 


Adjustable Í a Pipe Elbow 
Moulding Fixture |. Tubular Reflector 


PATEaTED 
Bend for Catalogue of Specisitics 


LOWE & LEVERIDGE patentees a manuractunens 


183 Creenwich Street, New York, U. S. A. 


VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Janira > 5 Send for Catalogue and Discounts 


oera yan Opened, aoo tl arget holding 


hole 


SEND FOR NEW CATALOG 


BENJAMIN ELECT, MFG. COMPANY 


CHICACO NEW YORK 


ee pa BES DONGAN INSTRUMENT COMPANY 
a ALBANY, N. Y. 


TRIC STORAGE BATTERY 


PHILADELPHIA 
MANUFACTURER OF THE 


“Chloride Mccumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Telephone, Train Lighting, etc., etc. 


PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDEO UPON REQUEST 


— Salas OFFICES— 


: CANADA: 
NEw YORK: BOSTON: Havana, CUBA: ANADA tid 


: : CHICAGO: BT. Louis: San l RANOISOO: CLEVELAND: Canadian Gen. Elie. Co 
100 Broadway 60 State Bt. Marquette Bldg. Wainwright Bidg. Rialto Bldg. Cltisens’ Bldg. Q. F. G kiela keta | AN ( Nigtento 
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“The Recognized Authority on Wiring and Construction.” 


OVER 89,500 SOLD 


—The Electrical Journals of the United States and England 


By H. C. CUSHING, Jr., A. l. E. E. 


Formerly Electrical Inspector for the Boston Board of Fire 
Underwriters and the Fire Underwriters’ Tariff 
Association of New York. 


lOth YEAR (Oth EDITION 


‘Standard Wiring 


is the only book on Electric Wiring and Construction 
endorsed and recommended by every Board of Fire 
Underwriters in the United States, because it is the 
only one kept up to date and revised every year in 
strict accordance with every rule and requirement ot 
the Underwriters’ National Electric Code, which it 
contains explained and illustrated. 


It contains every necessary table, rule and formula 
for every class of inside and outside wiring for direct 
and alternating currents, with 73 illustrations. 


In use by 89,500 Electrical Engineers, Central Sta- 
tion Men, Contractors and Wiremen. 


“Tt settles disputes, and, if referred to before wir- 
ing, prevents disputes.” 


Sent to any address in the world, postpaid, on 


receipt of price— 
$1.00 


Electrical Review Publishing 


Company 
(3-21 Park Row, - - NEW YORK 


“The Best Book on Wiring Ever Produced.” 


—E. T. BIRDSALL, M. E., A. 1. E. E. 
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Even Our Competitors 
Can't find a point to challenge In this snap 
switch l 


We’ve tried to find Its WEAKEST point by 
putting it through all the tests known in 
**switchdom.”” We've not YET found the 
WEAK POINT. 

It has phosphor-bronze contacts—ali mech- 
anism is hardened steel. And the price 
Is a feature—Write 


MARSHALL ELECTRIC MFG. Co. 


PEERLESS ROTARY CONVERTER 


An obsolete motor is a constant discount on your income. 
You can’t do a thoroughly ‘os business unless your motive 
power is as good as you can get. 

It pays in profits, increasing business and pleased customers 
to have a twentieth century equipment and every facility for doing 


work “right.” 301 Congress?Street Boston, Mass. 
PEERLESS MOTORS contain the best material and workman- 
ship that brains and money can bring together, and the experience N 


of many successful years of motor making into the bargain. 
There are many good arguments why you should buy our 
motors, but none as good as the motors themselves. 


THE PEERLESS ELECTRIC CO. 
WARREN, OHIO 
Transformers and Fan Motors 


WE MADE IT 


IT’S THE 


Largest it World 


WE MAKE SMALL ONES TCO 
The Electric Motor and 


Equipment Co. 
113 Beaver St., NEWARK, N. J. 


FORMERLY EDISON-LALANDE 


The name of Edison attached to an article is in itself a guarantee of excel- 

lence, for the electrical profession and trade know that Mr. Edison takes 

great pride in the quality of everything bearing his name, especially goods 

made at his own factories in Orange, as is the case with Edison Primary Cells. 
Send for Catalogue No. 3. 


a T EDISON MFC. CO., NEW YORK: 83 Chambers Street 
Q Cdn, 


Factory, ORANCE, N. J. CHICACO: 304 Wabash Avenue 
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Saving in Fuel 


10 to 20 per cent 


That is what we have done 
and are still doing in electric 
light and power plants 
throughout the world. 

Designed for high of low 


pressure. 
Natural or mechanical draft. 


The Green Fuel Economizer Co. 


ALPHABETICAL INDEX. 
(Continued from page 20.) 


a 
Hunter Fan & Motor Co......---- 16 
1 


Illinois Central R. R 
Incandescent Electric Light Manip- 
ulator Co. ....-.ses. serte te 
India Rubber & Gutta Percha 
Insulating CO .....e.sesessses> ,16 
Indiana Rubber & Insulated Wire 
Of) re + ep... 
Internat’] Correspondence Schools 
Inventive Age Publishing Co..... 
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Iron City Engineering Co.....---- 28 
J 
Jandus Electric Co.......-+-++++- 
Javtz & Leist Electric Co......-- 
Jeffrey Mfg. Co. ....----+ seers: 16 
Jessop & Sons, Wm........--+--- 8 
Johns-Manville Co., H. W....---- 5 
Johnson & Morton.....-..---+:-+- 4 


K 
Kellogg Switchboard and Supply 
er e E E TREED ERAR 
Kelly, John F., Engineering Co.. 28 


Keystone Electric Co....... ----- 16 
Klein & Sons, Mathias.... ....... 52 
Knott Apparatus Co., L. E....... 8 
Knowles Edward R..-...-- ..... 28 


Lackawanna Railroad..........-- 


Lawrence Electric Co., F. D...... 5 
Leclanche Battery Co .........-- 1 
Leeds & Northrup Co ........-.. 6 
Leffel & Co., James..... 25 


Le Valley Vitae Carbon Brush Co. 21 
Linder & Co., H. J........5--05- 
Locke Insulator Mfg. Co......... 5 


ELECTRICAL REVIEW 


L 
Lombard Governor Co.......---> 24 
Lowe & Leveridge..... ee ee 21 
Lundin Electric & Machine Co.... 7 
Lyndon, Lamar........---- ere 28 
M 

Machado & Roller.........---+-- 

Macon-Evans Varnish Co......... 80 
Manhattan Dial Co.....-... sess. 21 
Manhattan Electrical Supply Co.. 54 
Marshall, Wm....... sesoses- 54 
Marshall Electric Mfg. Co......... 23 
Matthews & Bro., W.N........-. 47 
McGill University..........-.-++. 48 
McMeen, Samuel G..........-++: 29 
McTighe, Thos. J......---+---+ ++: 28 
Mershon, Ralph D......-....---+: 29 
Michigan Central............--+-- 48 

50 Miller Anchor Co.............--- 
Miller, Kempster B...........--- 29 


Risdon-Alcott Turbine Co. 


MOUNT HOLLY, NEW JERSEY U.S.A. . 
RISDON CELEBRATED TURBINE 
ALCOTT NIGN DUTY TURBINE 


ON HORIZONTAL or VERTICAL SHAFTS 


These Turbines are recognized as the 
most effective Water 


Wheels made. 


Your inquiries should come direct to 
us for this ciass of machinery. 


WHEN 


Writing for catalogues, information or prices, 
on both the ADVERTISER and the PUBLISH 
that you saw the advertisement in the ELECTRICAL REVIEW. 


Moore, Alfred F.......------+-++> 
Morse Twist Drill Co..........:- 
Munn & Co.......- eee eee eee 
Muralt & Co......... eee eee eens 


National Battery Co.........-+->> 
National Conduit & Cable Co..... 


National Electric Co.........-+-: 15 


National India Rubber Co.......- 
New England Butt Co......-.--- 
New England Engineering Co.... 
New England Motor Co. .. ...-- 
New Jersey Central R.K......--- 
New Process Raw Hide Co...... 

Newton Machine Tool Wks. Inc... 
New York & Ohio Co.... owes 
New York Cent.& Hud. Riv.R.R. . 
New York Coil Co........-..--6> 
New York Insulated Wire Co..... 


(Continued on page 25.) 


ena 
qa) 


NicCORMICK 
TURBINES 


4000 H. P., 72 ft. head, arranged to drive gen- 
erator and a single turbine to drive exciter. 
Five settit gs built for the Hudson River Water 
Power Company’s Spier Falls plant and 14 pairs 
51 inch for their plant at Mechanicsville, N. Y. 
Write for catalogue It contomplating purchase of turbines. 


8. MORGAN SMITH COMPANY, 


51 Peerless Electric Co, ..--+--* +" 


Water Wheel Governors 
Standard of the World 


Twelve types controlling 400,009 
horse-power are in use. i 
Write for catalogue and list of severa 
hundred plants where they are in use 


36 WHITTIER ST.. 


YOU WILL CONFER 4A FAVOR 
ER by mentioning the fact 


Vol. 45—No. 27 


Boiler Capacity Increased 
20 to 40 per cent 


May we send our book 
ad Green's Economizer ” 
explaining how we do it? 


=D 


We install mechanical drait 
plants without Economizer. 


Matteawan, New York, U. S.A. 


AIR = 


YORK, PA., U. 8S A. 
476 Federal Street, Boston, Mass. 


N 
1 New York Telephone Co.... oe 54 
North Electric Co..--. -= © 53 
29 O 
Okonite Co...-..se sree 1,11 
Olds Gasoline Engine Works...--- 48 
9 Osburn Flexible Conduit Co.....-- 38 
1 Ostrander, W. R. & Oese rig =? 1 
,19 
P D 
10 Paiste Co., H. T..seeeeeteeettee 30 


29 Pairpoint Corporation. ..- --: 


50 Paes & Seymour, Inc.... eet 


23 
Pennsylvania Railroad... °° ’ 


Phelan, D. W..----eses08 on l j 
PhænixGlass Co... eee Fe 
Phelps Co. ..----seecetne 
Phillips, Eugene F., Bare and In 


1 sulated Wires .... seere "i 


OUR 


ARE THE 


The Lombard Governor OO. 


Th 
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$$$ a U U üĀūüOA 
THE NEW AMERICAN TURBINE 


NS AT 
SF A as 


Electric Power Transmission 


The illustration shows the interior of the power house of the Royal Aluminum Co. 
at Shawinigan Falls, Quebec, in which are two pairs of 59-inch cylinder gate New 


Sy ape sia = S age head of 
TA JERA ~ RHG i with us for a third unit, to be in every respect similar to the other two. 


State your requirements and send for catalogue 


THE DAYTON GLOBE IRON WORKS CO. 


90 S. Ludlow Street, DAYTON, OHIO, U. 9. A. 
Agents for Pacific Coast Pelton Water Wheel Co., San Francisco, Cal. 


Handsom nd Efficient 
= A WATER WHEEL ana Save A Rea Cass Ours 
must govern or it is worse than Begin ego 
useless. Hundreds of our Com- . R E = L E C T O H S 
pensating Governors are in suc- P F 
” cessful use on power and lighting NET $ PER CLAMP THE LAMP 
plants. They must be good. PRICE DOZEN The Sarco Com pany 
5 Let us send you our catalogue | Ë 906 SIXTH AVENUE, NEW YORK CITY 
656 Race St., ROCKFORD, ILL. | WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. | 
i Eene r S 
a ALPHABETICAL INDEX.—{Cuntinued from page 24.) 
i oO P s T Ta 
Phillips Insulated Wire Co....... 58 Sauquoit Silk Mfg. Co....... ... 4 Technical Press’ Association...... 4 Wanted oii ciccccas da dawcisoess 50 
Phosphor-Bronze Smelting Co.... 50 Schwerdtle Stamp Co........... 50 Textile Tubing Co.............. 21 War Department................ 50 
Pignolet. Louis M............... 50 Shelby Electric Company ......... Thomas & Sons Co., R.... ...... Warner Arc Lamp Co............ 
Pittsburg Blue Print Co.......... 50 Siggers & Siggers... .........5. 48 Thresher Electric Co............. 14 Warren Electric Mfg. Co......... 
Platt Iron Works Uo............. 49 o; Toerring Co., C. J............... Warren Electric & Specialty Co . 1 
Polk, Robert H. ............ 2... 21 Signaloid Chemical Works........ i h 29 Waterbury & C D 
Polytechnic Institute of Brooklyn. 48 Simplex Electrical Co............ if) Townsend, PANNE Ae aire: ihe er a ompaby.......... m 
Prentiss Clock Improvement Co.. 50 Simplex Electric Heating Co..... g Triumph Electric Co........... . 16 eiss, W. F.............0 0. cece 
Prometheus Electric Co...... ... 8 , Trumbull Electric Mfg. Co....... Wendell & MacDuffie............ 
Smith Company, S. Morgan ..... 24 Wesco Supply Co l ae 3 
R Somerset, The................065 4 Ww mike —_—* iy 
Rae, Frank B. =. 99 Southern Mills.............00.005 30 U estern Electric Co.............. 
ts tet eee pee ap 30 U.S. Battery Co....... ...... 58 Westinghouse Air Brake Co...... 
Reisinger, Hugo................. 17 Sprague Electric Co............. SO Me BAUCEY UO nanan caca sy ties ; WestinghouseElectric& Mfg. Co...56,57 
Reynolds Elec. Flasher Mfg. Co, 47 Standard Electrical Mfg. Co...... 8 U.S. Mineral Wool Co... ....... ” “‘Weatinghouse Machine Co... AA 
Reynolds Mfg. Co EEE EAE eae Standard Paint Co EERE oe oe or re . 47 Weston Electrical Instrument Co. 30 
orn Turbine Co.... ... 24 Standard Underground Cable Co.. 1 vV M r APEE EAE 21 
ittenhouse-Miller Co.. ........ 30 tie. E y White & Co., J.G@...........4.. Z9 
Robbins & Myers Co ... ... ... 16 E I 4 vacates eee a ee eee Se Whitney Electrical Inst. Co....... 
Robert Instrument Co........... 54 Stanley & Pattcrson........ — Vanderman Plumbing & Heating Wiley & Sons, John............ 7 
Robertson & Sons, James L...... Stanton, Le Roy W.............. 29 COs tice EEEE E 4 Willard Storage Battery Co....... z4 
Robins Conveying Belt Co....... 49 Sterling Varnish Co........ . .» 380 Van Nostrand Company, Dieese Wilmerding, . H. ... Siete ete 29 
a SE ae eee Stirling Co... .... ccc cece ee ee eee 48 Viaduct Mfg. Co..........02--6 06% 54 meton Eae Specialty Co... 5 
s Sons Co., As wae: OS Gus , : 9950 © Wirt Electric Co..... ........... 
> S ER YS Stitt, Frederick 5. Sm a nese ies ta NS 29,50 Woodward Governor Co......... 25 
S Stow Manure . T speni w Wyckoff Pipe & Creosoting Co... 30 
: l Stromberg-Carlson Telephone — 
\ recs i $ < ADE 3 Mfg. Co.... sesesseeesserertes 58 Wagner Eicctric Mfg. Co......... 17 Y 
; Samson Cordage Works.......... 58 Stuart-Howland Co...... ereere Walsh’s Sons Co...........-006-: 48 Yost Electric Mfg. Co............ 8 
(Continued on page 26.) 
l The bolt on which the gates on our SAMSON TUR- 
: BINES oscillate cannot move a fraction of an inch 
A unless the PATENTED LOCK NUT on top is 
P a | (Eir b K- 7: TIa fy removed. This prevents the gate from getting out 
I i | of alignment. 
-D . p 
4 oe =) ` j la Street 
—— tS a”. r No. 304 Lagonda Street, 
A Uo W JAMES LEFFEL & CO. a Springfield, uhio, U.S.A. 
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SSS 
CLASSIFIED INDEX—(Continued from page 25.) 


d Di 
D 0 U B L E DAY- H IL L a era Ea ieee Carbon and Battery Co. Cutler-Hammer Mfg. Co. 


L F C T R l C C 0 Incan. Elec. Light Manipulator Co. Consumers Carbon es Da mi i 
astern Carbon Works. na motors. 
E j Air Compressers. General Incandescent Arc Light Co. Akron Electrical Mfg. Co. 
PITTSBURG, PA. National Electric Co. ational Carbon Co. Bullock Electric Mfg. Co. 
Platt Iron Works Co. Rozer Hugo Burke Electric Co. 
Alternators. Webb, Alfred A Central Electric Co. 
' Crocker-Wheeler Co. 
Fort Wayne Electric Works. Castings. Dystin Co., Chas. E 
General Electric Co. Franklin Mfg. Co. Eck Dynamo & Motor Works 
© Lockwood, Jos. E. National Electric Co. Electro Dynamic Co 
0C fi S Nationa! Electric Co. New England Butt Co. Elwell-Parker Electric Co 
Warren Electric Mfg. Co. Phosphor-Bronze Smelting Co., Ltd. Engineering Co. of America. 
Westinghouse Electric & Mfg. Co.  Circuit-Breakers. ak m i a Works, 
5 Anchors, uy. Cutter Electrical Mfg. Co. eneral Iutectric Co. 
The Adams All » Way Fort Wayne Electio Works. Gen’! Incandescent Arc Light Co. 


Matthews & Bros., W. L. Hertner Electric Co 


Steel Electricall Miller Anchor C General Electric Co. 
Y Polk, Robert H. Hartman Circuit Breaker Co. ahh Gant Mfg. Co. 
Driven Rock Drill Western Electric Co. oltzer-Cabot Electric Co. 
. operant | Westinghouse Electric & Mfg. Co. Tee ae Electric Co. 
tanley & Putterson. Cleaner ne 
8, Incandescent Lamps. Keystone Electric Co. 
Batteries, Primary. — Incan. Elec. Light Manipulating Co. Tock wood, Jos. E. 
American Carbou & Battery Co. Climbers. National Electric Co. 
IC regen Klein & Sons, Mathias. De Popina Molor Go 
Esiet a Carbon Works. : T shoe Na nae bear | 
Edison Mfg Co. | aiculagraph UO. ins yers Co. 
Electric Motor & Equipment: Co. Clusters. Sprague Electric Co. 
n ae met! seas Ue 5 Benjamin Electric Mfg. Co. D ee Mig. Co 
awrence Electric Co., F. D. : 
. Lec'anche Battery Co. Coal cgi bes eal Stow Manufacturing Co. 
New York Coil Co. a es Mfz. C once sey co 
Wesco Supply Co. e Jeffrey Mfg. Co. ump ectric Co. 
Batteries, Storage. Coal Mining Machinery. we Are eee Mfg. Co. 
American Battery Co General Electric Co. Wa : El L o Mf C 
Chicago Storage Battery Co Liar vay Her Wesco Supply Co. 
: c glumbus Storage Bat bay Go. ; Geena Aa ee & Mfg. Co. Western Peri A Co. 
Slectric Storage Battery Co. oloring Compound. estinghouse Church Kerr & Co. 
ae CENT IN Gould Storage Battery Co. Signaloid Chemical Works. Westinghouse Electric & Mfg. Co. 
a National Battery Co. Commutator Lubricant. Wood Electric Co., Charles N. 
1 to 2 Horse-Power New England Motor Co. Allen & Co.. L. B Electric « ooking Apparat 
Operates it. Smith Storage Battery Co. Hart & Co ae Prometheus Electric Co. 
i Willard Storage Battery Co. ° Simplex Electric Heating Co. 
SAVES 75 PER CENT IN Bells. Condensers (Electric). Electric Copiers. 
ERECTION COST. Hill B Co.. N Marshall, Wm. Pittsburg Blue Print Co. 
rass Co., N. N. Electrica: Decorations. 
Small Compact Plant, Ostrander & Co., W. R Conduits. Electric Motor & Equipment Co 
E American Circular Loom Co i amp 
or run from Lighting Belt Co T areata Electric Lighters 
Company’s Mai Robi nveyers. American Conduit Co. Electric Contract Co 
pany us. ins Conveying Belt Co. Feta Stone Conduit Co. Stanley & Patterson. 
SAVES 75 PER CENT BMT eae Co., Joneph Camp Co, H B | Eleotrie Locomotives 
RANSPORTATION s“ l Gest, G. M. 3 eneral Electric Co. 
CHARGES. one : National Conduit & Cable Co. The Jeffrey Mfg. Co. fC 
Wire ls Uded iiatead cf reen Fuel Economizer Co. Orbara pee Conduit Co Platten a anne Mfg. Co. 
Blowers (Steam ttenhouse-Miller Co. ectrical Instrumen 
Pipe, Being Much Cheap- see ee Standard Vitrified Conduit Co. Bossert Electric Construction Co. 
er in Purchase and to Boil : Sprague Electric Co. Bullock Electric Mfg. Co. 
Install. AIEO yckoff Pipe & Creosoting Co. Bunnell & Co., J. H. 
SAVES 30 PER CENT IN Babcock & Wilcox Co., The, COBduit Benders. Fort Wayne Electric Works. 
FIRST COST OF INSTAL- Stirling & Co., The. Besa ae “Wm. W General Electric Co. 
LATION Westinghouse Church Kerr & Co Conduit Rod iis =. e neant Arc Light Co 
g ° ondu ods. ohnson orton. 
gers Re Ra, Barron & Co., Jas. 8. Leeds & Northrup Co. 
Blectrical Review Piit Cope, T. J. Machado & Roller. 
Munn & Co. eee Connectors and Terminals Pignolet, Louis M. 
Powers & Co. E. L McIntire Co., The C. Wagner Electric Mfg. Co. 
Spon & Chamberlai c Westinghouse Electric & Mfg. Co. 
eriain. onstruction. El t i y ld ri I 
D. Van Nostrand Co. J. G. White & Co. ae Eie ReAl Heater GO 
Wiley & Sons, John. New England Engineering Cu. Prometheus Electric Co. 
Brackets. Construction Supplies. Simplex Electrical Co. 
. L. Peirce, Jr. ae & Co., Jas. S. Electrical Supplies. 
Bridle Rings . H. Brady. American Electric Fuse Co. 
Barron & Co., Jas. 8. Controllers. Barron & Co., Jas. 8. 
Bates & Neilson. 


American Electric & Controller Co. 


B 
rushes, Dynamo. Cutter-Hammer Mfg. Co. 


Central Electric Co. 


Eastern Carbon Works : 
: . Simplex Electri i Chase-Shawmut Co. 
Mion Carbon Brush Co. Wirt Electric cree ve: Edwards & Co. 
Wirt Ele ; eetric Co. Cord Ad Electric Appliance Co 
ectric Co. a justers. Electric Motor & Equipment Co 
Cable Hangers. eaman, J. H. Ewing-Merkle Electric Co. 
For Mine or Quarry American Electric Fuse Co. Cord & Rope. F. D. Lawrence Electric Co. 
Work Barron & Co., Jas. 8. Samson Cordage Wks. General Electric Co. 
Standard Underground Cable Co. Cross-Arms, Brackets, Pins, Ties H. O. S. Engineering Co. 
Write for Bulletin Cabling Machi Climbers, Ete. . Johnson & Morton. 
New England BE Central Electric Co. Manhattan Electrical Supply Co. 
gland Butt Co. Klein & Son, Mathias Marshal) Electric Mfg. Co. 
Calculating Machines. Phelan, D. W. l Paiste Co., H. T. 
HIGHEST GRADE = Cricuiagmaph Co. Valentine: Clark Co. Stanley & Patterson 
Oo (A . 
LOWEST PRICE Car Heaters. Diala. pees Crcosevine Cs, Wesco Supply Co. 


M Western Electric Co. 
anhattan Dial Co. Westinghouse Electric & Mfg. Co. 


(Continued on page 28.) 


SImpiex Electric Heating Co, 


QUICKEST DELIVERIES 


a 
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Manufacturing Costs Greatly Reduced 


BY THE USE OF THE 


K 


THE NEW MOTOR CONTROLLER 


ASK FOR BULLETIN No. | WHICH FULLY EXPLAINS 


Licensed under r potenta to H. Ward Leonard, ring 
“No-Voltage and Overload-Protecting Devices. oe 


AMERICAN ELECTRIC & CONTROLLER CO. 


12 Dey Street, NEW YORK 


TRADE MARK 


KEEP IT CIRCULATING 
THE AIR 


“HART” and “H & H” 
SWITCHES 


A DIEHL EXHAUST FAN WILL DO IT 


DIEHL MANUFACTURING CO. 
ELIZABETHPORT, N. J. 


BRANCH OFFICES 


Stand Alone for 


Á Broadway 126 Essex Street 1217 Filbert Street SAFETY 
DURABILITY 
F IENCY 
STUART-HOWLAND CO. AND PERFECT 
OPERATION 


4-6 WINTROP SQUARE and 261-287 DEVONSHIRE ST. 


Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 
BOSTON 


Do You Want Proof of Their 
Superiority ? 


ASK ANY SUCCESSFUL ELECTRICIAN 


HART sno {EGEMAN 


NG. CY 


Catalogue 


Knife Switches of Every Description 
W. S. HILL ELECTRIC COMPANY, New Bedford, Mass. 


92 Union Place Hartford, Conn. 


(2) 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


ARNOLD ELECTRIC POWER 
STATION COMPANY 
ENGINEERS, CONSTRUCTORS. 


For Complete Electric Plants. 
Results Guaranteed. 


ELECTRICAL REVIEW 


H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


DIRECTORY or ENGINEERS 


J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


Vol. 45—No. 27 


CONTRACTORS 
SPECIAL 
INTERESTS 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 
149 BROADWAY, New York 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 


45 BROADWAY New YORK 


SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
Long-Distance Telephone 4578 Broad 


New York Office, 711 Transit Building. ’Phone-7259 Cortlandt 


EDWARD R. KNOWLES ££: 


CONSULTING ENGINEER anD - 
ELECTRIC POWER EXPERT 


WM. R. C. CORSON 


CONSULTING ENGINEER 


WILLIAM S. BARSTOW 


Consulting Electrical Engineer 
56-58 Pine Street, New York City 
Examinations and Reports on Elec- 


GEO. T. HANCHETT, 


CONSULTING anp 
tric Properties. Estimates, Specrfi- ELECTRICAL ENGINEER, 
cations and Plans for Electric Light- 
ing, Power and Railway Plants. 
TELEPHONE 2730 JOHN 
Western Office “The Portland, Portland, Ore. 


114 LIBERTY STREET, New YORK. 


36 PrarL ST., HARTFORD, Cr. 


HORATIO A. FOSTER 
Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 
railway and power properties. 
650 BULLITT BUILDING 
PHILADELPHIA, PA. 


LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER 
Lo Distance Power Transmissio: 


ng 
and Alternating Current Problem: 
a Specialty 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


Bates & Neilson 


Consulting Electrical 
Engineers 


42 Broadway New York 


Recommendations concerning alterations, 
extensions and proposed new installations 
involving electrical questions. 


Surre 1305, CHEMICAL BLDG., ST. Louis 


Park Row BUILDING, New Yors 


BUREAU OF ° . . 
EXPERT INVESTIGATION COSTS Iron City Engineering Company THOS. J. McTIGHE, ospettins 
AND 
CONSTRUCTION GUNN, RICHARDS & CO. ig a Ee  o Mechanical, Reports, 
The investigation of properties, fran- Electrical, Estimates, 
agua mie » k plans and specif Production Engineers end Accountants Power and Light Installations Mining, Supervision, 
of contracte an < 
management of properties. | WALL STREET EXCHANGE BLDG. Bell L. D. Tel. 1599 Court Inventions. 


41 WALL STR*ET—4349 EXCHANGE PLACE 
New YORK CITY 


NEW YORK 


1066 FULTON ST. 


35 Nassau Sr., New YORE 


| Jas. B.Canoon, Pres. J.T. BROWN, JR., Seoy | Frick Bldg. 


Pittsburg, Pa. 


CLASSIFIEND INDEX 


(Continued from page 26.) 


Elevating & Conveying Machinery. Engineers and Contractors. Fuses. Instruments. 
Jeffrey Mfg. Co. Knowles, Edward R. American Electric Fuse Co. Keystone Electricai Instrument Co, 
United Telpherage Co. Lyndon, Lamar. Chase-Shawmut Co. Knott Apparatus Co., L. E. 
Engines, Gas and Gasoline. McTighe, T. J. Chicago Fuse Wire & Mfg. Co. Leeds & Northen Co. 


Machado & Roller. 

Oelschlaeger Bros. 

Pignolet, Louis M. 

Robert Instrument Co. 

Stanley Instrument Co, 

Wagner Electric Mfg. Co. 

Westinghouse Electrie & Mfg. Co. 
Insulating and Braiding Silks. 

Sauquoit Silk Mfg. Co. 
Insulators and Insulating Material. 

American Vulcanized Fibre Co. 

Case Brothers. 

General Electric Ce. 

Ifemingray Glass Co. 

Macon-Evans Varnish Co. 

Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Oo. 

Sterling Varnish Co. 

Textile Tube Co. 


D. & W. Fuse Co. 

General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 


Mershon, Ralph D. 

Muralt & Co. 

New England Engineering Co 

Power Installation Co. 

Rae, Frank B. Fuel Economizers. 

Saeed 4 eS Green Fuel Economizer Co. 

z , Le NOY 

Townsend, Fitzhugh. naskotan.. 1 Wool € 

Turbine Engineering Co ee ae CR 

Westcott, Geo. F. Gears. 

White & Co.. J. G. New Process Raw Hide Co. 

Wilmerding, C. H. Graphite. 
Fans and Fan Motors. Dixon Crucible Co., Jos. 

Central Electric Co. Globes, Shades, Ete. 

Colonial Fan and Motor Co. Frink, I. P. 

Diehl Mfg. Co. Holophane Glass Co. 
Engine-Stops. Electric Motor & Equipment Co. Pheenix Glass Co. 

Consolidated Engine-Stop Co. Fort Wayne Electric Works, Wheeler Reflector Co. 
Engineers and Contractors. General Electric Co. Heating Apparatus. 

Arnold Electric Power Station (Co. Gen'l Incandescent Arc Light Co, American Electric Heater Co. 


Olds Gasoline Engine Works. 

Westinghouse Machine Co. 
Engines (Steam). 

Allis-Chalmers Co. 

American Diese) Engine Co 

American Engine Co. 

Ball & Wood Co. 

Buckeye Engine Co. 

Dustin, Chas. E. 

Hoovens, Owens & Rentschler Co. 

Morris Company, 1. P., 

Rossiter, MacGovern & Co. 

Van Loan Co., 1.8 

Westinghouse Machine Co, 
Engine Indicators. 

Ashcroft Engineering Co. 


Baker & Co., W. E. 
Barstow, W. 8. 
Bates & Neilson 
Bryan, Wm. H. 


Bureau of Expert Investigation and 


Inspection. 
Byllesby & Co., H. M. 
Cahoon, James Blake. 
Corson, Wm. R. C. 
Engineering Co. of America. 
Evans & Co., W. R. 
Foster, Horatio A. 
Gunn, Richards & Co. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H, 
Iron City Engineering Co 
Kelly Engineering Co., Jobn F, 


Green Fuel Economizer Co. 
Hunter Fan & Motor Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


Fibre Specialties. 


Wilmington Fibre Specialty Co. 


Fixtures (Electric). 


Benjamin Electric Mfg. Co. 


Flashers. 


Electric Motor & Equipment Co 


Reynolds Electric Flasher Mfg. Co 


Reynolds Mfg. Co. 


Flexible Shafting. 


Stow Manufacturing (Co 


Prometheus Electric Co. 
Simplex Electric Heating Co. 
House Goods. 
Central Electric Co. 
Ostrander & Co., W. R. 
Hoisting Machinery. 
Jeffrey Mfg. Co. 
Igniters (Gas Engine). 
Dayton Electrical Mfg. Co. 
Injectors. 
Hayden & Derby Mfg. Co. 
Lunkenheimer Co., The. 
Instruments. 
Bristol Co. 
Bullock Electric Mfg. Co. 
Dongan Instrument Co. 


Gen’! Incandescent Arc Light Co. 


Jewell Electrical Instrument Co. 


(Continued on page 29,) 
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e Digitized by Googl 


Thomas & Sons Cn.. R. 


Iridio Platinum, Wire and Sheet 


Baker & Co., Ine, 


Junction Boxes. 


Bossert Electric Construction Co. 
Gen’l Incandescent Are Light 
Johnson & Morton 


Lamps, Are. 


Adams- all Electric Co. 
American per Mfg. Co. 
General Electric Co. 

Gen’! Incandescent Are Light Co. 
Jandus Electric Co. 
Nernst Lamp Co. 
Toerring Co., C. J. 
Warner Arc Lamp Oo. 
Western Electric Co. 
Westingnouse 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 

MECHANICAL ENGINEER l 
Estimates, Reporta, Pians, apecin 
Supervision of Electric Lighting, Halles a 
Power Plants. 

Long Distance Power Transmission. 
New York: rır Pine Street 
MONTREAL: Street Railway Chambers 


MURALT & CO. 


CONSULTING AND 
CONTRACTING ENGINEERS 


25 Pine Street New York 


Complete Electric Plants. Alternat- 
ing-Current Systems a Specialty 


New England Engineering Co. 


100 BROADWAY, 
New York Conn. 


WATERBURY, 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 


ELECTRICAL REVIEW 


KEMPSTER B. MILLER 


Consulting Engineers . . 


DIRECTORY or ENGINEERS 


| FITZHUGH TOWNSEND 


SAMUEL G. McMEEN 


Telephone Installations 


FRANK B. RAB, 
Electrical and Mechanical Engineer, 
ALDRICH Court, 45 Broapway, 

New York. 
Estimates, Valua- 
Expert Work. Electric Rail- 
"Ay drantio Wore, /ransmissions, 


ALBERT ROE 


ELECTRICAL AND MECHANICAL ENGINEER 


185 Fitu Avenue NEW YORK 
TEL.—1950 GRAMEROY. 


Design and Construction of Electric 
Lighting Systems and Power Plants. 
Examinations, De- 
signs Fte. 


Reports, Tests, 


1442 Monadnock Block, =» 


- CHICAGO, ILLINOIS 


LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, 
of I 


S cations and Supervision 
tion of Complete Telephone 
Plants. Special Reports on Tele- 
phone Properties and Apparatus. 


411 Electrical Building, Cleveland, Ohie. 


FREDERICK S. STITT 


Attorney at Law 
Registered Patent Attorney 


15 WILLIAM STREET, New YORK 


ENGINEERS 


Lamps, Decorative. 
Central Electric Co. 


Edison Deco. & Miniature Lamp Dep. 


Gen’l Incandescent Arc Light Co. 


sampe, Incandescent. 

Brilliant Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co 
Downward Light Co. 
Economical Electric Lamp Co. 
Economy Electric Co. 
Electric Advertising Sign Co. 
Fort Wayne Electric Works, 
Franklin Elec. Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Electrical Testing Laboratories. 
Nernst Lamp Co. 
New York & Ohio Co. 
Niles Electric Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co 


Westinghouse Electric & Mfg. Co. 


Lamp Guards. 
Applied Device Co. 


Lighting Plants. 
ullock Electric Mfg. Co. 
Crocker- Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
National Electric Co. 
Stanley & Patterson. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


Lightning Arresters. 
American Electric Fuse Co. 
Garton-Daniels Co. 

General Electric Co. 


Westinghouse Electric & Mfg. Co. 


CLASGIFIEND INDEX 
(Continued from pase 28. 


Lubricators. 
Lunkenheimer Co., The. 


Lumber, Creosoted. 

Wyckoff Pipe & Creosoting Co. 
Machine Tools and Machinery. 

Jeffrey Mfg. Co. 

Miller & Co., Carl G. M. 

Morris Co., I. P. 

Morse Twist Drill & Machine Co 

New England Butt Co. 

Newton Machine Tool Works. 
Mast Arms. 

T. H. Brady. 
Mechanical Draft. 

Green Fuel Economizer Co. 
Metal Polish. 

L. B. Allen & Co., Inc. 
Meters. 

Diamond Meter Co. 


Duncan Electric Manufacturing Co. 


Fort Wayne Electric Works. 

General Electric Co. 

Stanley Instrument Co. 

Westinghouse Electric & Mfg. Co 
Name-Plates. 

Schwerdtle Stamp Co., The. 
Numbering Machines. 

Bates Machine Co. 


Paint. 
Standard Paint Co. 
Panei Boards. 
H. O. 8. Engineering Co. 
Johnson & Morton. 
Waterbury & Co. 
Patent Solicitors. 
Duval, Edw. 8. 
Dyer & Dyer. 
Siggers & Siggers. 
Stitt, Frederick S. 
Photometers. 
Electric Motor & Equipment Co. 
Pinions. 
New Process Raw Hide Co 
Pipe Covering. 
. S. Mineral Wool Co. 


Platinum Products, 
American Platinum Works. 
Baker & Co., Inc. 


Platinum Wire and Sheet, Plati- 
num Crucibles and Dishes, Plati- 


num Rivets. 
Baker & Co., Inc. 


Poles, Brackets, Pins, Ties, Cross- 


Arms, Ciimbers, Ete. 

Klein & Sons, Mathias. 

Lindsley Bros. Co. 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co 
Pumping Machinery. 

Platt Iron Works Co. 


Rail-Bonds. 
General Electric Co. 
Roebling’s Sons Co., John A. 


Railway Car Lighting. 
Consolidated 
Lighting & Equipment Co. 


Railway Specialties (Electric). 
Bunnell Fto J. H. 
Central Electric Co. 


Continuous Rail Joint Co. of America. 


Electric Appliance Co. 
General Electric Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 
Wirt Electric Co. ` 
Repairs. 
Chicago Edison Co. 
Replacers Incandescent Lamp. 


Incandescent Electric Light Manip- 


ulator Co. 
Resistances. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co 
Wirt Electric Co 


(Oontenued on ooa 5L) 


ailway, Electric 
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CONTRACTORS 
SPECIAL 
INTERESTS 


ELECTRICAL ENGINEER 


Electrical Designs and Calculations, 
Investigation and Development of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 


4 Broapway and 
117TH Sr. z AMSTERDAM l N. Y. Orry 
VE. 


J. @ WHITE & COMPANY, 
INCORPORATED, 
ENGINEERS, CONTRACTORS 
43-49 Exchange Place, New York, N. Y, 
Lompon Corresronpents: 

J. G. WHITE & CO., Ltd.. 
ssa CoLLEGE Hirt, Cannon STREET. 


C. H. WILMERDING 


M. AM. INST. R., R, 
M. AM. SOC. M. E. 


CONSULTING ENGINEER 


r100 Old Colony Bldg CHICAGO 


Complete Lighting, Power and Railway 
Plants, Plans, Specifications, Estimates 
and Reports. 


appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 


Rheostats. 


Cutler-Hammer Mfg. Co. 

Cutter Electrical & Mfg. Co. 
General Electric Co. 

Gen’! Incandescent Arc Light Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 


Schools. 


American School of Correspondence. 

Baker, Joseph B. 

Electrical Engineer Institute of Cor- 
respondence Instruction. 

Highland Park College 

International Text Book Co. 

McGill University. 

Michigan College of Mines. 

Polytechnic Institute of Brooklyn 

Syracuse University. 


Seals. 


Schwerdtle Stamp Co., The. 


Signs. 


merican Electric Sign Co. 
Electric Advertising Sign Co. 
Electric Motor & Equipmem to. 


Sockets. 


Benjamin Electric Mfg. Co. 
H. T. Paiste Co. 

Pass & Seymour, Inc. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 


Soldering Sticks and Paste. 


Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Kester Electric Mfg. Co. 


Spark Coils. 
New York Coil Co. 


Sparking Points. 
aker & Co., Inc. 


Specialties 
Blake Signal Mfg. Co. 
Boston Electric Co 
Electric Contract Co. 
Electric Advertising bign Co. 
Gen’l Incandescent Arc Light Co. 
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ELECTRIC MOTORS 


Of Superior Design and Construction 


The adaptability of our motors is practically universal, 
and their special features of construction have won for 
them a world-wide reputation for excellence in every 
respect. Write for a copy of bulletin No. 2196. 


`~ SPRAGUE ELECTRIC COMPANY 
l 


) General Offices: 527 W. 34th St., NEW YORK 


INSULATING VARNISHES 


Thoroughiy Tested 


MACON-EVANS VARNISH CO., Pittsburg 


“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


One hundred days’ continuous baking at 180° Fr. will not make it brittle. 
Water Repellent. Oil Proof. 


THE STERLING VARNISH CO., PITTSBURG, PA. 


SUBSCRIPTION PRICE, $1.50 PER YEAR 


EUREKA FLEXIBLE CONDUIT 


RITTENHOUSE-MILLER CO. 


1420 CHESTNUT STREET 
PHILADELPHIA 


MERICAN 
STORAGE CELLS ARE THE BEST 


Catalog 


No. 4014 “*p.zak 9 
PANEL BOXES 
AND CUTOUTS 


473 O. CLINTON 8T., CHICACO, Iht- 
eer 


THE WYCKOFF PIPE & 
CREOSOTING CO., Inc. 
MANUFACTURERS OF 


MS Wyckoff Creosoted Conduits 


Polos, Cross-Arms, R. R. Ties & Lumber 


uartered-Oak Doors, and can be 
delivered at your door for less than your 
carpenter can make them. 
Write us to-day for Circular and Prices. 


(Cut Is 35 size) H. T. PAISTE CO., Phila., Pa. 
2-Wire 25-Ampere Main ** The Leading Specialty Manufacturers" 


STERLING BLACK PLASTIC INSULATOR 


OFFICE WORKS 
STAMFORD, CONN. PORTSMOUTH, VA. 


WESTON Sanies, Portatie_Di 


z 
= hap <> 
> 


LET EDISON LAMPS 
DO YOUR LIGHTING 


They Cost Less Than 
All Others in the End 


Uoltmeters, Ammeters 
Millivoltmeters, Yoitameters 
Milammeters, Ohmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Cesters 


Our Portable Instruments are rec- £ 
ognized as THE STANDARD the 
world over. Our STATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy. 


WESTON ELECTRICAL INSTRUMENT CO. 


Waverly Park, NEWARK,.N. J. 


BERLIN—European Weston Electrical Instrument Co., Ritterstrasse No, 88: 
Lowpox—Elliott Bros., Century Works, Lewisham. 


Le 
Paris, France—E. H. Cadiot, 12 Rue St. Georges. 
New York Office, 74 Cortlandt Street. 


MINIATURE LAMPS STREET SERIES LAMPS 
REGULAR MULTIPLE LAMPS 


GENERAL ELECTRIC COM PANY 


Mala Lamp Sales Office HARRISON, N. J. 


een We -a3 


December 31, 1904 


SKEDOODLE 


Socket Plug fits socket and 
lamp, automatic y winkin 
light on and off from 5 to 1 
times a minute. You turn on 
the current. The Skedoodle 
does the rest. Best for show 
windows, signs, transparencies, 
Everybody Looks 
Everybody Reads 
Send 750. for sample postpaid 


THE PHELPS COMPANY 
DETROIT, U. S. a. 


List of 
Electrical 


Patents 
Issued Last Week 


[Specially reported for this journal by E. 8. 
Duvall. soliciter of patents, n and Trust S 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each. | 


ISSUED DECEMBER 20, 1904. 
777,666 Cluster socket; J. H. 


Dale, New York, N. Y. THERE IS ONLY 
777,669 Process of producing () NE 


salts of hydrosulphurous acid; A. 
Frank, Charlottenburg, Germany. 


777,677 Automatic gas danger- 
that will make a joint 


signal; P. A. Kettering, Cadiz, 

Ohio. 
stronger than the original 
material 


777,691 Trolley head; E. V, 
Newcomb, Kansas City, Mo. 


177,693 Electric locomotive; E. D. 
Priest, Schenectady, N. Y. 


777,698 Trolley-head and wheel; 
J. W. Sharp, Mohawk, N. Y. 


777,707 Insulated joint; G. A. 
Weber, New York, N. Y. : 


777,709 + Brush-holder for dyn- 
amo-electric machines: E. Wehr, 
Wilkinsburg, Pa.—Comprises a Better and cheaper than 
socketed frame, an extending arm, resin, acids or other sub- 
a toggle-joint hinged to the extend- stitutes. 
ing arm, a spring actuating the Sample and booklet for 
toggle-joint: a conductor-strip and your dealer's name- if 
& carbon grooved at the top. you don't send the name 


we don't send the sample 
717,741 Base for electric-lamp or booklet. 
(Continued on page 18 ) 


L. B. ALLEN CO. 


Incorporated 
1335 Columbia Avenue 
CHICAGO 


INSULATING 
TAPE 


THAT’S THE 


ALLEN 


This is the improved REYNOLDS 


Electric Sign Flasher 


It is being used by thousands of the most 
successful business houses in all parts of the 
world with great success. Write for prices and 
discounts, also for pointers on electric signs 


STANDARD FOR 18 YEARS 


The Standard Paint Company 


100 Witham Street, NEW YORK 


Reynolds Electric Flasher Mfg. Co. 
225 Fifth Avenue. Chicago, Ill 


CASE BROTHERS 
MANUFACTURERS OF 
INSULATING anw FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards tc Order 


Highiand Park, Conn. 


DOLEZALEK-VON BNDE—The Theory of the Lead Accumulator (Storage re oe 
Sanction of ihe Author by Cant Le vow Enk PhD. (Goetgony, Te 
nction of the Author ARL L. vo ; .U. > 
structor in Chemistry, State University of Iowa. 12mo. xi+241 Pages, 
80 Fi Cloth. $2.50. Utiliza- 
H ANCHETT—Alt-rnating Currents: Their Generation, Distribution, and m 
tion. 


By GrorGce T. Hancnett, M. E. 12mo. 180 Pages, profusely illustrated 
th line and half-tone cuts. Cloth, $1.00 net. ; 
LE Oe BUNGFSS IgH Temperatare a ee 
By H. Le CHATELIER and O. Bovpovarp. Translated y FORON H a a 
Assistant Physicist at the National Bureau of Standards, Washington. 
Second Edition, Revised and Enlarged. 12mo. xiv+ 341 Pages. 79 Figures. 

oth, $8.00. 


JOHN WILEY & SONS 


43 & 45 E. 19th Street NEW YORK CITY 


ELECTRICAL REVIEW 47 


THE NEW SYMBOL OF STRENGTH, 
DURABILITY AND LONG LIFE 


STOMBAUGH GUY ANCHORS wiLL Last 
LONGER THAN ANY OTHER ANCHOR MADE 


THEY ARE THE ANCHORS THAT HOLD 


W. N. MATTHEWS & BRO. 


DISTRIBUTERS 
CARLETON BUILDING. Sr. LOUIS 


for sale by all Jobbers 
Ask the users of pull sockets 


PULL SOOKE 


Eas, 


i HARVEY HUBBELL, 411 R. R. Ave., Bridgeport, Conn. 


ENGINEERING COMPANY OF 
AMERICA 


ENGINEERING CONTRACTORS 


Electric and -Steam Railway — Industrial 
Installations—Mining 


74 Broadway New York 


H-P Insulated Bridle 
Distributing Rings 


‘U04 O3NMddY LN3LYd 


Cart. No. 3580 


Made of best quality of iron, 
heavily coated with tough glass 
enamel. Wires readily inserted 
or removed through opening. 

The enamel prevents rusting. 
These Insulators are approved 
and being used by the largest 
a — and most progressive Telephone 
Companies. Made in all sizes. 


They are not found where there is trouble on 
the line. Ask for sheet No. 80 and prices. 


JAMES S. BARRON & CO. 


339-343 Greenwich Street, Cor. Jay 


NEW YORK 


—————— = 
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PATENTS. 
(Continued from page 47.) 


bulbs; G. P. McDonnell, St. Louis, 
Mo. 

777,150 Apparatus for indicat- 
ing the magnetic condition of heat- 
ing metals; G. W. Sargent, Read- 
ing, Pa. 

777,7159 Apparatus ‘for automati- 
cally starting electromotors and 
regulating purposes, J. Thore- 
sen, Bygdo, Norway. 

777,760 Automatic signal sys 
tem; J. R. Walsh, Boston, Mass. 

177,764 Telephone-call register 
and time indicator; D. A. Yoder, 
Toledo, Ohio. 

177,778 System for controlling 
electric motors; H. H. Cutler, Mil- 
waukee, Wis. 

117,801 Electric switch; W. J. 
Murray, Leavenworth, Kan. 

777,807 Telephone system and 
apparatus; E. E. Ries, New York, 
N. Y. 

777,808 Telephone transmitter; 
B. E. Ries, New York, N. Y. 

777,833 Static electrical machine; 
C. F. Birtman, Chicago, Ill. 


777,839 Motor starter; E. R. 
Carichoff, East Orange, N. J. 
777,844 Meter; F. P. Cook, 
Lynn, Mass.—A dynamo-electric 
machine simultaneously supplying 
direct and alternating current to 
supply systems, and a single meas- 
uring instrument having a single 
indicating device for indicating the 
total output of the machine. 
777,851 Electric battery; W. H. 
Gregory, Vallejo, Cal. 
777,857 Dynamo for train light- 
ing; J. F. McElroy, Albany, N. Y- 
777,866 System of distribution ; 
J. B. Taylor, Schenectady, N. Y.— 
Sections separately connected to 
the source or sources, and auto- 
matic switches adapted and ar- 
ranged to connect said sections to 
each other when said sections are 
energized. ' 
777,871 System of lighting 
hydrocarbon lamps; George Wash- 
ington, New York, N. Y. 
777,883 Control system; E. R. 
Carichoff, East Orange, N. J. 


(Continued on page 50.) 


U. F. WEISS 
CERTIFIED PUBLIC ACCOUNTANT 
Telephone, 6868 Cortlandt 128 BROADWAY, N. T. 


A United States 
Charter 


May be secured by incorpo- 
rating in the District 
of Columbia 


OMPANIES in all lines of busi- 
ness should consider the advan- 
tages of incorporating here under 
an act of United States Congress 
instead of applying for state 
charter. Expense very small. 


EDWARD S. DUVALL, Jr. 


ATTORMEY-AT-LAW 


LOAN & TRUST BLDG., WASHINGTON, D. C. 


ELECTRICAL REVIEW 


MONTREAL 
CANADA 
Civil Engi 


MeGILL UNIVERSI 

Courses in Architecture, 
neering, Mechanical Engineering, Elec- 
trical bean neering, Mining Engineering, 


emistry. 
ao Fal phi pamphlet or informa- 
on, 
J. A. NICHOLSON, Registrar 
HENRY T. BOVEY, Dean 


POLYTECHNIC 


Institute of Brooklyn 
College of Arts and Engineering 


Day and Evening Courses in Electrical 
Engineering 
For particulars address 
FreD W. ATKINSON, Prest. 


Hartford Time Switches 


97-99-101 Warren Street 
NBW YORK CITY 
A. HALL BERRY, Sales Agent 


THERMO- PILES 


1% volts, 1% amperes, for electrolytic 
analysis, charging storage batteries, and 
other constant current requirements. 


$3 EACH 


WALSH’S SONS & CO. 
262 Washington Street NEWARK, N. J. 


SUBSCRIBE FOR THE 


Inventive Age 


ONB DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress Inventive Aas PuBLIsSHING Co., 
National Union Bldg., Washington, D. C 


READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKINC. 


J, H. BUNNELL 
& C0., Inc. 


20 Park Place, New York 
MANUFACTURERS OF 
TELEGRAPH INSTRUMENTS, 


ELECTRICAL APPARATUS AND 
SUPPLIES. 


DETROIT 


BUFFALO 
STEAMBOAT Co. 


Steamers Eastern States and Western States 
THE LAKE AND RAIL ROUTE 


WORLD’S FAIR, St: LOUIS 
DAILY SERVICE, MAY 26th 
Improved Express Service (14 hours) Between 
DETROIT and BUFFALO 


. | Ar. Dotroit, 7.80 A. M. 
ins for World’s Fair, 


7.30 A. N. 
oints East. 


RAIL TICKETS HONORED ON STEAMERS 


ial, Conventions 
Grand Tronk Ry. 


Vol. 45—No. 27 


Gas and 
Gasoline 
Engines 


jds 


When gasoline is used for 
fuel it can be pumped up only 
as fast as it is used. Perfect mechanical appli- 
ances make for absolute safety and economy. 


Stationary Engines, 2 to 100 H.-P. 
Portable Engines, Sto 18 H.-P. 


We have a new catalog, fully describing and illus- 
trating our line, which will be sent on request. 


OLDS GASOLINE ENGINE WORKS 
250 River St., LANSING, MICH.. 


THE STIRLING CO. 


HIGH-GRADE FORGED STEEL 


WATER TUBE BOILERS 
TWO MILLION HORSE POWER IN USE 


Combined Boilers and Superheaters 
and 


Independently - Fired Superheaters 
For All Pressures and Degrees 
of Superheat up to 250° Fahr. 


General Offices: Pullman Building 
CHICAGO 


Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. 


FOR COMFORT IN TRAVEL 


Use the Fine, Fast Trains of the 


MICHIGAN CENTRAL 


“The Niagara Falls Route.” 
GH SLEEPING CARS BETWEEN 


BOSTON, NEW YORK and 
DETROIT and CHICAGO 


For folder and information inquire 
of local agents or write 
O. W. Ruccces, G. P.& T A.. Chicago 
W. H. UNDERWOOD, G. E. P. A., Buffalo 
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SUCCESSORS TO 


Cottonseed 
Linseed 
and Corn 
Oil Mills 


Air Com- 
pressors 


Steam and 
Power 
Pomping 
Mach nery 


45 
. 
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The Stilwell-Bierce 


DAYTON, OHIO 


Are p< Tyra 


NEW YORK BOSTON PHILADELPHIA BALTIMORE 
93 Liberty Street 73 Oliver Street 619 Arch Street Wilson Building 
CLEVELAND NEW ORLEANS DALLAS SAN FRANCISCO 
1112 New Eng. Bldg. 304 Hennen Building Texas 11-13 tirst Street 


CHARLES E. DUSTIN CO. 


11 Broadway, New York 


Electrical and Steam Machinery of every description 
Second hand but guaranteed 
Ready for prompt delivery and at very low prices 


Send for Bulletins, giving list of Apparatus in stock 


Coal and ashes in power plants q 
can be conveyed rapidly, surely and most eco- 


nomically by 


Rosins Bett CONVEYER 


than any other method. They cost less to 
install, maintain and operate than any other 
system and require less power and attention. 


Write for catalogue. 


Robins Conveying Belt Company 


19-22 Park Row 


Smith-Vai : 


CHICAGO 
811 Dearborn Street 


ATLANTA 


Empire Building 
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and 
Purifiers 


Victor 
Water 
Turbines 


Abattoir 
Machinery 


PITTSBURG Í ’ 
Smith Block 


LONDON, ENGLAND 
46 Queen Victoria St. 


—— GENERATOR — 


A COA 


L SAVER OF THE MOST 


PRACTICAL KIND AND THE 
MOST REMARKABLE OF RE- 
CENT ENGINES 


MENTS, 


INVESTIGATE IT 


CONSISTING OF ENGINES, 


GENERATORS AND MOTORS OF 
OUR OWN MANUFACTURE 


BROOK, N. J. ' 
Liberty Ste 


Operating on OIL, either crude or 


distillate, by 


GRADUAL CONTINUOUS 


COMBUSTION 


NO IGNITERS 


ENGINES |- 


Guaranteed fuel consumption on the full load— 
12.5 gallons per 100 K. W. Hours on the switchboard 


NO EXPLOSIONS 


For further particulars apply to 


Broadway, 


NEW 


AMERICAN DIESEL ENCINE CO. 


YORK 


a - me Me M 


778,073 Elevator hoisting The transmitter yr Ee uono lex Telephone is 
. : alway tment 

mechanism; H. Rowntree, Chi always in adjustment and we 

. Cago, Ill. packing or deterioreson, in 

any way. 1ey are 4 - 

778,101 Electricity meter; A. any t and most rellable’phone 


50 
PATENTS. : 
(Continued from page 48.) WANTED . 
777,888 Automatic fire-extin- į SALESMEN FOR INCANDESCENT LAMPS. 
guishing apparatus; Fidden, State age, height ant welght, whether 
Aberdeen, Scotland. whether college uate, what degree, 
777,912 Trolley-crossing; E. R. | and territory f with. Address 
“INCANDESCENT” 


North, Webster Groves, Mo. 

777,971 High-speed train sys- 
tem and apparatus therefor; T. 
H. Patenhall, Wilkinsburg, Pa. 


Care ELEOTRIOAL REVIEW Now York 


777,972 High-speed permissive 
train system and apparatus there- 
for; T. g Patenhall, Wilkins- Young man to sell insulating material. Prefer- 
burg, Pa. ‘T ence given to one who has had practical experi- 
777,974 Blectromotive device for pasta ere r een ep Bone 
clocks; Perret, Neufchatel, | shop. Reply stating age, experience and salary 
Switzerland. : required to No. 101, Care of ELECTRICAL REVIEW, 


777,985 Battery; N. M. Watson, [New York: N. Y. 


Detroit, Mich. 

177,981 Apparatus for the treat- 
ment of gases; E. Werner, St. 
Louis, Mo. 

777,988 Process of generating 
gases from air; E. B. Werner, St. 
Louis, Mo. 

777,989 Apparatus 
ment of gases; 
Louis, Mo. 

7177,990-991 Apparatus for treat- 
ment of gases; E. Werner, St. 
Louis, Mo. 

778,005 Electric insulator; C. 
Booker, Toronto, Canada. 

778,017 Trolley-guard ; 
Dorsey, Woodlawn, Ala. 

178,021 Electromagnetic appa- 
ratus for operating reciprocating 
mechanisms; J. Feingold, Frank- 
fort, Germany. 

778,037 Signaling mechanism; 
R. Herman, Crafton, Pa. 

778,055 Electric switch; W. J. 
Lloyd, Pittsfield, Mass. 

778,067 Telegraphic key; J. E. 
Pearson, Motor, N. C. 


THE SCHWEROTLE STAMP CO., 


7 LSTENCILS- BURNING BRANDS ) 
: TEEL STAMPS 6 DIES 7) 


SA TAS- MACH LATE S- CHECKS. 
aes BRIDGEPORT CONN. 
for the treat- 
. Werner, St. 


DYER 


34 Nassau St., 
ELECTRICAL CASES A SPECIALTY 
M. H. 


—« a i 
BLUE PRINTER 
a i a 
Patent Cylindrical Plectris Copier 
tmpenal Blue Pront Woringers 
unpenal Dun Process Papers 


THE PITTSBURG BLEE PRINT (O. 


sont Park Madden, Prattstburg, Bas 


MONOPLEX TELEPHON ES 


now on the market and are 
absolutely guaranteed for 
one year. 

o End instruments $2.50 each 
7 Station p 400 “ 
11 L i 4.50 ‘ 


Blanchet, Paris, France. 


778,120 Mutiplex telegraphy; T. 
B. Dixon, New York, N. Y. 


Peas 5 CaS ene n Mich. Atwater Kent Mfg. Wks., 118 N. Sixth St., Phila., Pa. 
778,155 Incandescent electric 
lamp and switch; G. Sweetser, 


Upper Norwood, England. 


778,177 Telegraphy; T. B. Dixon, 
New York, N. Y. 


OFFICE CONSTRUCTING QUARTER- 
MASTER, Cheyenne, Wyo., Decem- 
be , 1904— ed proposals, in 
triplicate. subject to the usual condi- 
be received at this office until 


778,194 Blectric furnace; H. M. | 2.00 o'clock r.m.. January 2, 1905, and 
Howe, New York, N. Y. taen ublicly opened, for ishing and 
nstall 


ing electric light fixtures, etc., in 

um at 
1 informa- 
lication to this 
tates reserves the 
bid received 
or any part thereof. contain- 
ing proposals to be endorsed ‘‘Propo:al for 
Electric Light Fixtures 
Russell Wee. and ad : 
W.S. Scot , Quartermaster, U. 8. A., in 
charge of construction, Cheyenne, Wyo. 


778,206 Electric hammer, W. F. 


Wagner, New York, N. Y. Fort D. A. Russell, appl 


M 


ELECTRIC CONDUIT BENDERS 


For all commercial 

Conduit. We have the only 

pran mag Bender in the 
e 


Price, 34-inch Size Complete, $2.00 
Catalogue on Application. 


WM. W. BENSON & CO. 
1011 Chestnut 8t., Philadelphia, Pa. 


ELEGTRIG 
CLOCKS 


Synchronized Clocks for 
Time Planta, F m 
Clocks for emtomatically 
ng bes: 60 day 

en Clocks for 
rary, ofice, Bank or 
Railro Frying-pan 
and Panel Clocks Shere 
novelties are desired 
an’s Clocks and 


Caveats, Trade-Marks, 
Copyrights and Designs. 


Send your business direct 
to Washington. 
Saves time and 
better service. 


| PERSONAL ATTENTION 


GUARANTEED. 
22 YEARS’ ACTIVE PRACTICE. 


Specialty— 
PATENTS THAT 


insures 


de les of all kinde. Do PROTECT 
yout if vo send tor Onta T AE 
The Prentiss Clock Improvement Co. RE RIEC ERS 


Sulte 20-25 
National Union Bidg. Washington, D. C. 


Dept. 20, 49 Dey St., New York City 
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Aruantio INSULATED Wine AND OaBLE Oo. 
WIRES AND CABLES 


SUBMARINE, 
INTERIOR USE 


FOR 


FAOTORY 
STAMFORD, CONN. 


LLS TRADE MARKS ` THE PHOSPHOR BRONZE SMELTING CO. [IMITEC. 
2200 WASHINGTON AVE.PHILADELPHI+ 
“ELEPHANT BRAND PHOSPHOR- BRONZE 
INGOTS.CASTINGS.WIRE ROOS.SHEETS. 7: 
E —DELTA METAL— 


“ELTA 


ORIGINAL ano SOLE MAKERS IN THE WS. 


FREDERICK §. STITT. 


ATTORNEY AT LAW * SOLICITOR OF PATENTS 


WASH N OFFICES 
MS GILL BLOG. 


15 WILLIAM 8T, NEW YORK. | 


Voltmeters, Ammeters 
and Volt-Ammeters - ; 


POCKET SIZE 
VARIOUS RANGES 
ACCURATE 
RELIABLE 


Mfr. Electrical Instrumente & 
Electrotherapoutic Apparatue 


For General Measurements, 
Testing Storage and 
Primary Batteries, 

Circuits, Etec. 


L 


° x 48° L. H. Wright-Corliss. 
12° x 12” Ball & Wod Automatic 
Txe Westinghouse Jr. Engine. 
75-h.p. Locomotive Type Boiler. 
150-h.p. Locomotive Type Boiler. 
g -150-h.p. H. T. Boilers, 125 lbs. 
2-250-h.p. B. & W. Water-Tube Boilers. 


45-kw. West. 60-cy. 8. P. Alternator. 
120-kw. West. 125-cy., 22°0-v. Alternator. 
190-kw. C. & C. 250-v. Generator. 

60-kw. Edison 125-v. Generator. 

15-kw. Triumph 125-v. Generator. 

10-h.p. Bullock 220-v. Motor. 


` 1 have a large stock 
Get my prices on your requirements 


H. J. LINDER, 39 Cortlandt St., N. Y. 


ZARD MFGC 
b WILKESBARRE 
tiis 


< 


— ———— ——— ——— 


State Requirements and write fer Prices 


JAMES 6. BIDDLE, 1112 Chestnut St., Philadeiphia 


The New England Motor 


LOWELL, MASS. 


e 


paeh 


er fees 
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LAKEWOOD 


The Fashionable Winter Resort of America 


REACHED ONLY B Y 


NEW JERSEY CENTRAL 


Best Hotels e Golf e Polo e Outdoor Sports 


BOOKLET ON APPLICATION TO C. M. BURT, GENERAL PASSENGER 
143 LIBERTY STREET, NEW YORK CITY 


AGENT 


The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard eagle for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Taus BALL & WOOD CO. 


Works: ELIZABETHPORT, 
17 BATTERY PLACE WHITEHALL BUILDING NEW YORK 
Wostern Office: Room 1247, Marquette Bullding, Chicago, ill. 


THE BABE v R 


CABLE Peete 
NEW YORK Ff 
“GLOVE BOXE l 

ALL FOREIGN OFFICI aoe 

“BAB CO CK" eee 


) WATER TUBE N Oy J) BOILERS - 


oe eG —— m — - 


wee 
Ss 7 fr OR ‘OUR BOOK ‘STEAM’ 
: P) i ai pann. r 
raa. Prey Dri. AS H ~O EFICE® af = EAD “ary EGA TABUE Loe. 
PHILADELPHIA CHICAGO ORC AN Saal Rea poy telicnd a 
How did you learn the addresses on this page? ware arch obs -maagvet re mi Be RONDELET BT: Paha n an 
SAN ANCISC i apa erja 4 ’ 
Tell the advertiser WHEN YOU WRITE to him os sees or s OVCALLE DE LA HAVANA — 


The HANCOCK VALVES 


Our Guarantee 


“We guarantee that each and every Hancock Globe, Angle 
60°, and Cross Valve, with our Monogram on it, has been 


tested with 1,000 lbs. water pressure and found tight before 


leaving our works.” 


Write for our VALVE BOOK. 
The Hancock Inspirator Company 


22-24-26 So. Canal Street 


85-87-89 Liberty Street 
CHICAGO, ILL. 


NEW YORK CITY 


52 ` ELECTRICAL REVIEW | | Vol. 45—No. 97 


| 
—s The HEART of an EXCHANGE | (raw, | 
= 3 is the Switchboard at Central | repupe! 
Magneto AND Central Energy ATERT and the Transmitters on the tele- | PAGE 
' bros BRLEREEEREGE ES? phones throughout the system nc 


Telephones ~ Switchboards 


PE AMERICAN N i 
Our Success i BEAUTY o | | | 

DESK SET : i 

NO. 43 T . | 

SELECTIVE | o ai I | 

RING Ze 
gue ai Use EUREKA APPARATUS | | 
WRITE FOR CIRCULAR MATTER 
7 à THE BEST POLES IN THE WORLD 
American Electric Telephone Company | 
36-58 W. Jackson Boulevard, Chicago Southern | Cedar Pole | 


D. W. PHELAN °%yma™ 277 Grencwar 


KLEIN'S i 


Linemen’s Tools E 
Catalogue Free. Send a-cont stamp for postage 
CLIMBERS MATHIAS KLEIN & SONS 


82 W. Van Buren St., CHICAGO, ILL. 


American 
Bell Telephone 


Cedar and Steel Poles EEI 


Telegraph 
THE VALENTINE-CLARK CO. Electric Light 


234 La Sallo Street CHICACO and Power Use 


SEND FOR OUR NEW CATALOGUE 


ELECTRICAL SPECIALTIES 


Company, 


Incandescent Lamps 


THE BRILLIANT ELECTRIC CO. 
Cleveiand, Ohio 


The Best on the Market 


125 Milk Street, Boston, Mass. 


CHASE-SHAWMUT CO. 
NEWBURYPORT, MASS. 


Among the cities in which it has been adopted are: 


The AUTOMATIC 


ayer pe rie eta if id 
Coromeus Omio Svs MARYS, ONIO is the recognized competitive system of telephony. ‘Its manito 

PAYTON: Quis Sona, B. d t h | h A 1] financially and com- | , 
INCOLN, RB. ESTERLY, a i 
Bons Maine Wasrerty, RE advantages over t e manua system, mechanically, fnar pa | 
Lewiston, Mane Atovguendce, N. M. mercially, make it so. Automatic telephone service is more pro z 

PAUL River: Masis. _Bariie Creek, Mien. and more accurate, and absolutely secret. It can be furnished a | 
new DEN ORD. MA>; peo’: Mog | b h h h Pro essive E 
os NGELES, AL. 4 7 

San Dino, Car Tonowre Jorn Can: ess cost to both company and patrons than any other. gr a 
Scan | oe Independent telephone companies all over the country are rap! y 
CrernurRNE, Tex. Traverse City, Mich. 

Cotumsus, Ga. BERLIN, GRRMANY 


adopting it; the new ones in preference to manual and the old ones 
to replace manual equipment. It is a success everywhere. 


AUTOMATIC ELECTRIC COMPANY, Van Buren and Morgan Streeis, CHICAGO, U. S. A 


December 31, 1904 


GET THE 


S-C Lightning 
Arrester 


Simple, well built and easy to get at for 
Inspection | 


Equipped with machine made double lock nut binding 

posts. Regular standard switchboard carbons used, 

which give a large discharge surface. In writing for 
bulletins, don’t fail to specify the type of apparatus in which you 
are interested. 


Stromberg-Carlson Tel. Mfg. Co. 


General and Eastern Sales Office Sales Department 
ROCHESTER, N. Y. CHICAGO, ILL. 


The New Year’s Number 


of the 


Electrical Review 


January 14, 1905 


Published 14 days after the season’s dis- 
tractions and after the great mass of holiday 
literatúre. A permanent addition to every 
technical library. 


Do You Want Ad- 


Vvertising Space ? 
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This single 
piece of 
apparatus 


T™ Kellogg 
Desk Stand 


contains within 
itself all the 
characteristic 
points of 
superiority 
which won us 
the Highest 
Award at the 
Louisiana 
Purchase 
Exposition 


THE GRAND PRIZE 
For Telephone Systems and Apparatus 


Write for our catalogues and you will understand 
why Kellogg Apparatus leads the world 


~ KELLOGG SWITCHBOARD & SUPPLY COMPANY 


GREEN AND CONGRESS STREETS, CHICAGO 
Seymour Buildin Electric Building Keystone Telephone Building 
Eos Angeles a Cleveland Philadelphia 


C N 152 


‘The memory 
of quality lasts 
long after price 
has been for- 
gotten.” 


You 
Cannot 
Outgrow a 


Unit-Type Switchboard 


Enlarged as growth demands 


For particulars write to 


The North Electric Co. 


145-155 ST. CLAIR STREET, CLEVELAND, OHIO 
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DON'T BUY 
ELECTRICAL SUPPLIES 


Until you have seen our 
new Catalogue and new 
Price List. 


Free to the trade 


Manhattan Electrical Supply Go. 


CHICAGO: 
188 Fifth Avenue 


NEW YORK: 
$8 Cortlandt Street 


THIS COMPANY is keep- 
ing abreast of the times 
in everything electricai 


VIADUGT CO., Baltimore, Md. 


TELEPHONES 


Largest manufacturers of INTERIOR 
TELEPHONES in the world. 


Switchboard equipments, for toll and 
countrylines. SendforlargeNo.12catalog. 


CONNEOTICUT TEL. & ELEG. CO. 
MERIDEN, CONN. 


TNE BRABY MAST ARMS 


T. H. BRADY, New Britain, Conn., U. 8. A. 
MANUPACTURER OF 


Mast Arms, Poie and Swing- 
Ing Hoods, House Brackets 
and othor speciaities for 
construction work 


Catalogue and Priees Furnished ca Applicatics 


Is Your 
Timo 
Worth 
Saving? 
Then put a 
Tolophono 
In your 
Residenco 


NEW YORK 
TELEPHONE CO. 


IS DEY STREET 


CLASSIFIED INDEX—/( Continued from page 29.) 


Specialties. 


Incan. Elec, Light Manipulating Co. 


Lowe & Leveridge. 

Lundin Electric & Machine Co. 
Marshall Electric Mfg. Co. 
Pass & Seymour, Inc. 

Phelps Co. 

Sarco Co. 

Yost Electric Mfg. Co. 


Speed Limits. 
Consolidated Engine-Stop Co. 


Staples. 
Blake Signal Mfg. Co. 


Steam Specialties. 
Lunkenheimer Co., The. 
Robertson & Sons, Jas. L. 
U. 8. Mineral Wool Co. 


Steel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works. 
Manross, F. N. 


Steel Stamps. 
The Schwerdtle Stamp Co. 


Steneils. 
The Schwerdtle Stamp Co. 


Stokers. 
Westinghouse Machine Co. 


Storage Batteries. 
American Battery Co. 
Columbus Storage Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
New England Motor Co. 
Smith Storage Battery Co. 
Willard Storage Battery Co. 


Switchboards. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
FortWayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
H. O. 8. Engineering Co. 
Johnson & Morton. 
kil Electric Mfg. Co. 
Walker Co. 
Waterbury & Co. 
Western Klectric Co. 
Westinghouse Machine Co. 


Switches, Ete. 

Central Electric Co. 

Chase-Shawmut Co. 

Cutter Electrical & Mfg. Co. 

Edwards & Co. 

General Electric Co. 

Gen’l Incandescent Arc Light Co. 

Hart & Hegeman Mfg. Co. 

Hart Mfg. Co. 

Hartman Circuit Breaker Co. 

Hill Electric Co., W. 8. 

Johnson & Morton. 

Lawrence Electric Co., F. D. 

Lowe & Leveridge. 

Marshall Electric Mfg. Co. 

Sarco Co. 

Trumbull Electric Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
Tape and Splicing Compound. 

Okonite oe ai i 
Telegraph Supplies. 

Bunnell & Co Py . H 

Stuart-Howland Co. 
Telephones. 

American Bell Telephone Co. 

American Electric Telephone Co. 

Automatic Electric Co. 

Central Electric Co. 

Connecticut Tel. & Elec. Co. 

Couch & Co., 8. H 

Edmonstone Co. 

Eureka Electric Co. 

Kellogg Switchboard & Supply Co. 

New York Telephone Co. 

North Electric Co, 

Stanley & Patterson 

Stromberg - Carlson Telephone 

Mfg. Co. 

Viaduct Mfg. Co. 

Wesco Supply Co. 

Western Telephone Mfg Co. 


Telephone Parts. 
W. J. Barr. 


Testing Bureau. 
Electrical Testing Laboratories. 
Telephone Supplies 
Calculagraph Co. 
Electric Utilities Co. 


Theatre Dimmers 
Simplex Electric Heating Co. 


Ties, Cross-Arms, Brackets, Pins, 
ci Ete. 


mbers, 

Central Electric Co. 

Klein & Son, Mathias. 

Phelan, D. W. 

Vulentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 
Time Stamps. 

Calculagraph Co. 
Time Switches. 

Abbott, Eugene B. 

Ballou-Hutchins Electric Co. 

Electric Motor & Equipment Co 

Hartford Time Switch Co. 
Tool Chests. 


Vanderman Plumbing & Heating Co. 


Tools. 
Jessops & Sons, Wm. 
Klein & Sons, Mathias. 
Morse Twist Drill Co. 
Transformers. 
Fort Wayne Electric Works. 
National Electric Co. 
New York & Ohio Co. 
Peerless Electric Co. 
Stanley Electric Mfg. Co. 
Valentine-Clark Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Tubes. 
Textile Tube Co. 
Turbines, Steam. 
De Laval Steam Turbine Co. 
Hoovens, Owens & Rentschler Co. 
Turbine Engineering Co. 
Westinghouse Machine Co. 
Turbines, Water. 
Dayton Globe Iron Works Co. 
Morris Co., I. P. 
Platt Iron Works Co. 
Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The. 
Valves. 
Hancock Inspirator Co. 
Varnish, insulating. 
Macon-Evans Varnish Co. 
Sterling Varnish Co. 
Watchman’s Clocks. 
American Watchman’s Time 
tector Co. 


Water-Wheel Governors. 
Lombard Water Wheel Co. 
Woodward Governor Co. 

Whistles. 

Lunokenheimer Co., The. 

Winding Machinery. 

American [nsulating Machinery Co. 

Wires and Cables. 

American Electrical Works. 


Atiantic Insulated Wire & Cable Co 


Bridgeport Brass Co. 
Central Electric Co 
Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 


Crescent Insulated Wire & Cable Cu. 


Driver Harris Wire Co. 
Electric Appliance Co. 
General Electric Co. 
Hazard Mf 


pa 
India Rubber & Gutta Percha In 


sulating Co 
Indiana 
Lawrence Electric Co., F. D 
Magnet Wire Co 

Moore, Alfred F, 

National Conduit and Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The. 


Phillips Insulated Wire Co. 


Phosphor-Bronze Smelting Co., Ltd. 


Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 

Standard Underground Cable Co. 
Weatern Electric Oo, 


De- 


ubber & Insulated Wire Co 


Robert 
Volt-Ammetey 


Dead Beat 
Accurate, Durable 
Guaranteed 
List Price, 86,0 
including leather 

case, 


Sample instru. 
ment forwarded 
prepaid on re 
ceipt of 35.00 


~ 4 Dead Beat J 
OLT-AMMETER 
Doiras lietire Co 
OTE Bah OSA 
+ 


Diseoant to Dealers 


Robert 


instrument Co 
56 Shelby Street 
F DETROIT, Mich. 

meee O M y 


ELEGTRIG GONBERSERS 


WM. BARSHALL, Renafectarer 


Standards a Specialty 


709 Lenlagtea Ave., New York 


SMALL TRANSFORMERS 


To transform alternating current of any 
tential below 250 voits to any other po- 
ntial. Send for Bulletin 111. 


THE ELECTRICAL APPLIANCE C0. 


CINCINNATI, OHIO 


WINDING MACHINERY 


FOR MACNET WIRE 


American lasulatlug Machinery Ge. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. o 


WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 


WILLARD 
STORAGE BATTERIES 


THE WILLARD STORAGE BATTERY CO. 


Crevb tae). UMJ 


THE 
ALTON’S 
1905 
GYPSY 
GIRL 


CALENDAR 


BEI 

k. ` 

Five graceful pi 

h h reproduced ın ¢ , } 
r to last year’s calendar. Hig 


olors by a proce 


P ates 
hographic art Four sheets are art = 
; a rž ior amin 
red by advertisements, ready forira 
“THE ONLY WAY 
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iT} vou read this adverlsemen’, - 
| CHAF on. Gen'l Passenger Act o 
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& Alton Railway, Lock Box 619, GHK 
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a - à “hicag?, 
The best railway line between © 


St. Louis, Kansas City and Peoria. 
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Complete 14-point Intercommunicating 


Can be 


ED 


10 
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Acts as push-button and 
telephone in doing the work 
of two instruments, 


A Time-Saving—Step-Saving 
and Labor-Saving Necessity 


for the 
O FICE, FACTORY, 
HOTEL er HOME 


Will operate any distance and 
any one can install with our 
simple instructions in hand. 


Satisfaction guaranteed. 


We quote on any number 
ot stations. 
Send for Catalogue. 


MONSTONE COMPANY 


5 Chambers Street NEW YORK 


> qa 
~er m ——— 
` 


Desk Stand 
used for systems up to 18 points 


i iii iW 
a <. 


ern, 


A 


p ae ~ — N, A 4 5 hae 
: Aan ag We 
be La Pe ¥ 
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Novelties 


¥andAppliances 


a 


for Everybody 


Send 2c postage for 23-page catalogue. 
DEPI. 


EWING-MERKLE ELECTRIC(O ; 


SAINT LOUIS. MO. U.S.A. 
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TRADE MARK 


AUTOMATIC RESET 


INTERCOMMUNICATING 
TELEPHONES 


For the Factory, Office and Home 


CAN BE 


l m CONNECTED N 
Bay | BY TRUNK 
| LINE WITH 
ZB 4 EXCHANGE 
wr =~ a SERVICE 
ReAl 2- r This set 
‘ has hollow 
| GOUCH am iron frame 
eS AUTOMATIC to cover 
p — == Ø cable with- 
= CUER out build- 
Iere ing instru- 
O =E ment out 
E eee E from wall. 
TP i : wm Made in 10, 
| f 1S; 20; 26 
and 30 sta- 
tion sizes. 
CABLE 
E 
Style No.38 Wall Set. 
Note Directory Plate. 


S. H. COUCH COMPANY 


169 Pearl Street 
BOSTON - - 2 


Se 


MASS. 


ei 


eee ee ee 
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The Westinghouse-Parsons 
Steam Turbine 


Its Simplicity is Evident 


ae Ae ES 
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It is entirely self-contained and necessarily requires | 
no auxiliary apparatus or devices as an inherent 


part of its operation. 


Westinghouse-Parsons 1000 H.-P. Steam Turbine Generating Unit 


For particulars address nearest sales office 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


( New York, 10 Bridge St. - Chicago, 171 La Salle St. Pittsburg, Westinghouse Bidg. 
Sales Offices: . Boston, 13° State St. Detroit, Union Trust Bidg. Philadelphia, Stephen Girard Bidg. 
ll Charlotte, N. C., S. Tryon St. Atianta, Equitable Bidg. San Francisco, Hunt, Mirk & Co., 614 Mission St. 


Designers and Builders of Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Designed with a wide margin of 
safety. An overload of 100 per 
cent. can be continued for at 
least one hour without injury; 
and perfect commutation can 
be depended upon to at least | 
200 per cent. overload. | 


Particulars in Circular 1059 


Westinghouse Electric & Mfg. Co. 
Sales Offices in Every Large City Pittsburg, P2 


For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario | 
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The Westinghouse Type “B” 
oa Integrating Wattmeter 


Glass or Metal Cases 
For Two and Three-Wire Single-Phase Circuits 


JA | 7,200 to 16,000 Alternations 


Another Step Forward 


p in the Westinghouse Theory of Wattmeter Construction | 


BU All the well-known Westinghouse characteristics are retained, | 
) such as excellence of workmanship, long lived accuracy of 

performance, durability and general desirability from every 

point of view. 


TN i i ; r 
Its installation does not require the services of a meter expert 


Westinghouse Electric & Mfg. Co. |ne 


Incandescent 


Address nearest sales office P ittsburg, Pa. Lamps ? 


Write for our 

New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Los Angeles, Minneapolis, New Qrleans, 

h Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle. Denver: Mountain Electric Co. catalogue 
ff For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario. llexico: G. & O. Braniff & Co , City of Mexico. 
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CRESCENT RUBBER INSULATED) | STORE LIGHTING 


visst aisi WI R ES REFLECTORS REFLECTORS 
S CABLES 


fhe most satisfac- fer lighting all 
NATIONAL CODE STANDARD 


lecet Tasulated Wire and Cable Co. 


storelighting. Give cases. Used in 
New York Office, 53 Barclay St. - Main Office and Factory, TRENTON, N. J. 


many of the finest 
Strong even light at stores in the 
minimum expense country. 
FRINK’S SPECIAL PATENT W INDOW REFLECTOR 
The only perfect light for show windows. Installed in hundre us of the best stores 


CATALOGUE AND ESTIMATES FREE 


. P. FRINK, 551 PEARL ST., NEW YORK 


e spot is our registered 


SA MSON 
SPOT CORD 


's made of Extra Quality Stock, 
Hard, Smooth Braid, thoroughly 
water- proofed, giving minimum #5 

abrasion, maximum wear. It Te 
stands all sorts of weather. 
Send for Samples and Prices, 


SAMSON CORDAGE WORKS, - BOSTON, MASS. 


He TEA Stele. a aoe te 


$ NOTED | FOR ITS GREAT DURABILITY 


cums. Wi I ee ee 


BLAKE INSULATED STAPLE 


ufactured and for sale by 
BLAKE SIONAL & 1g gig Ege 
246 Summer Street, Bosten, M 


Bers ATR n nr Seea nann a 
SOM ose onn 


if you desire prices on the 
best grade of 


Insulated Wire of any kind 


Write to 


es i 
Wa N 


John A. Roebling’s Sons Co. 
TRENTON, N. J. 


"er ee — oe Ce ll os eg ke Se u 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF 
AND IDEAL WIRE. 


PRICES AND SAMPLES on APPLICATION, 


PHILLIPS INSULATED WIRE Co. 


OFFICE AND FACTORY, PAWTUCKET, R. I. 


Ste 


21 PARK Rowell 
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A new invention, ADDING TELEPHONE SER- 
VICE to any electric bell circuit, without change 


~ METAPHONE 


LOW PRICED! PRACTICAL! 


ee 
Weather-Proof 
~ I Slow v bee 
r @ Slow yee 


ll ly A a- 
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